


The 30FXR Transmitter is now
offered to amateurs who would
purchase the 30FXC but who wish to

reduce their initial investment. The
radio frequency section, modulator, me-
ter panel, control panel and cabinet are
identical in both sets. The power supply

is also identical with the exception that a
smaller plate transformer is used reducing
the output power rating to 100 watts. The
“L'" section antenna matching network is
omitted but arrangements are made so that
a matched transmission line may be used
without a network. The 'FXR Transmitter
can at any time be converted into a stand-
ard 'FXC. The performance of the 'FXR
Transmitter is identical to that of the
‘FXC except for the reduced output.

It will find extensive application 4
where all the facilities of the more
complete model are not needed. *

The 30FXC has every feature v

experience has shown to be desi

in a general purpose high frequ

transmitter—rated output 175 w

quick frequency change 30 mc
1.5 me.

30FXC USERS SAY: “THE MOST OUTSTANDING TRANSMITTER MADE"




ANNOUNCING the WINNERS of the
HALLICRAFTERS’ MILEAGE MARATHON

After careful checking of the hundreds of logs submitted by
the entrants in the HALLICRAFTERS’ MILEAGE MARA-
THON, the judges have finally determined the winners. It
has been a tremendous task that has taken far more time than
originally anticipated but here they are.

First Prize — $200
WILLIAM HALL, Widener, Ark.
“Total Mileage — 6,111,550
Second Prize — $100
I. G. CAMPBELL, 196 Van Houten Avenue, Passaic, N. J.
“Total Mxleage — 4,129,380”
Third Prize — SUPER SKYRIDER
HUGH MACPHERSON, 95 Devett Road, Rochester, N. Y.
“Total Mileage — 3,534,955
Fourth Prize— SUPER SEVEN )
JOHN E. ROBERTS, 4221 Winchester St., Atlantic City, N. J.
“Total Mileage — 3,334,741”
Fftb Pnze —$10
A.MAKEPEACH, Sub. P. O. 23, Edmonton, Alberta, Can.
“Total Mileage — 3 001,650
Sixth Prize — $10 .
GEORGE MCQUISTON, 717 Olin Ave., Indianapolis, Ind.
“Total Mileage — 2,682,490
Seventh Prize — $10
CHAS. W. ROGERS, 155 Main St., Manasquan, N. J.
“Total Mileage — 2,684,020”
Eighth Prize — $5
CLYDE CHAMBERS, 519 Foyette St., Washington, Pa.
“Total Mileage — 2,669,916
Ninth Prize — $5
DAVID F. DANSER, 702 Eldridge Ave., W. Collingswood, N. J.
“Total Mileage — 2,624,530
Tenth Prize — $5 ‘
J. M. CLARKE, 937 Washington Blvd., Pittsburgh, Pa.
“Total Mileage — 2,533,915 -
Eleventh Prize — $5
VANE A. JONES, 1105 West 31st St., Indianapolis, Ind.
“Total Mileage — 2,425,670
Twelfth Prize — $5
EARL R. ROBERTS, 2308 Roosevelt Ave., Indianapolis, Ind.
“Total Mileage — 2,276,840
Thirteenth Prize — $5
WALLACE H. TRAVERS, JR.,64 Essex Ave.,Glen Ridge, N. J.
“Total Mileage — 2,019,945

To the Winners—congratulations, and our thanks to all who
entered to make this contest the success it has been.

Sincerely,

W. J. HALLIGAN, President
THE HALLICRAFTERS

Say You Saw It in QST — It Identifies You and Helps QST




A modern transmitter having a nominal
output rating of 175 Watts Phone and C.W.
(Actual measured output more than 200
watts).

Incorporates the latest developments in
broadcast engineering. Completely equip,

with Visual Oscilloscopic Modulation &n-
trol, Variable Panel Switch for line voltage
control Eight Three Inch Meters, Complete
Overload Relay Protection, and Protective
Rear Door Cut-Out Switch. )
Other important marine characteristics of this ultra-

modern transmitter completely detailed in descriptive
literature supplied on request

VISUAL
OSCILLOSCOPIC
MODULATION
CONTROL

INQUIRE REGARDING OUR DEFERRED
PAYMENT PLAN

Catalogs and photographs on other
Marine transmitters from 20 to 75
watts also available.

All Marine transmitters uncondition-
allv uaranteed for one year.

MARINE

RADIO COMPANY

60 Lispenard Street, New York City

Note: During the Sammer month- or July and August offices and
factory will be closed on Satarda:

Say You Saw It in Q8T —- It Identifies You and Helps QST
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IN the nation's leading research

laboratories, on the air fields, in
"ham'* shacks, on scientific expedi-
tions, in naval and war departments,
coast-to-coast broadcast systems,
foreign commercial cnd government
services — everywhere — where the
most exacting equipment must be
used, Hammarlund “Super Pros”
have been unanimously approved
and prompitly installed! “’Super Pros”
receive such decided acclamation,
for they have every grand, important
feature demeanded by experts—truly
the "ideal receiver.” One such fea-
ture is the electrostatically shielded
input. Then there is that uncanny,
exclusive Hammarlund five-band
switch, remarkably positive and
smooth in action. The unique vari-
able selectivity system aoffords con-
tinuous variation from 1/3 to over 3
times critical coupling. Another fea-

N She Hammarlund "'Super Pro”

ture is the special 12-gamg band
spread condenser. That ¢leverly de-
signed "'Super-Pro” crystal unit per-
mits selectivity from a knife-like point
for C.W. to a wider dearee for prac-
tical phone reception. And there are
dozens of other outstanding features
winning new admiration every
moment. The "SuperPro’’ reaches
new performance stondards that
vou've always wantedl The. com-
plete story of this “ideal instrument”
appecars in a profusely illustrated
bulletin. Write for your copy today!
MAIL COUPON FOR FULL DETAILS!
{ HAMMARLUND MFG. CO., Inc. Q-7 |
424-438 W. 33rd St.,, New York

{7l Check here for complete data on the new

Hammarlund “Super Pro.’”

{1 Check here for 1936 Hammarlund Gen-
eral Catalog.

Name.

Address

| PLUNDS 25" YEAR
mn MARLURDYS 252 YI m
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Section Communications Managers of the A.R.R.L. Communications Department

All appointments 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 QST 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 W8DSS Charles Smith 310 E. Walnut St. Oneida
Western Pennsylvania wW8CUG C. H. Grossarth 261 N. Balph Ave. Bellevue
CENTRAL DIVISION
Ilinois WOWR Fred J. Hinds 6618 West 34th St. Berwyn
ndiana WITE Arthur L. Braun 530 East Morris St. Indianapolis
Kentucky WOAUH G. W. Mossbarger Box 177 Camp Taylor
Michigan W8DYH l\enneth F. Conroy 18030 Waltham Ave. Detroit
Dhio W8CIO Robert P. Irvine 5508 Northcliffe Ave. Cleveland
Wlsconsm WOATO E. A. Cary 3922 No. 19th PL Milwaukee
DAKOTA DIVISION
North Dakota WYIOEL Hartwell B. Burner Hope
South Dakota WISEB Andrew J. Kjar 257fProspect™Ave. Pierre
Northern Minnesota WIOWU Leonard Hofstad i Elpow Lake
Southern Minnesota DCM Webster F. Soules 3549 36th Ave., So. Minneapolis
DELTA DIVISION
Arkansas WS5ABI H. E. Veite 2918 West 15th St. Little Rock
Louisiana wsDww W. I. Wilkinson, Jr. 1523 Laurel St. Shreveport
Mississippi W3ECW . H. Weems, Jr. P, O, Box 244 State College
Tennessee W4BB errill B, Parker, Jr. 1912 'Oak St. Chattanooga
HUDSON DIVISION
Eastern New York W2LU Robert E, Haight 511 South Holmel St. Scotia
N. Y. C. & Long lsland 2A E. L. Baunach 7823 10th Brooklyn
Northern New Jersey W2FOP Charles J. Hammersen 92 Claremont Ave. Verona
MIDWEST DIVISION
Iowa WIOLEZ Phil D. Boardman 325 Kirkwood Blvd. Davenport
Kansas WIFLG 0. J. Spetter. 305 Western Ave. ‘Topeka
Missouri WICJR J. Dewey Mills ox 205 Mount Vernon
Nebraska WIFAM Samuel C. Wallace Green St. rks
NEW ENGLAND DIVISION .
Connecticut WICT Frederick Ells, Jr. 19 Merrili Rd. Norwalk
Maine WICDX John W. Smlgleton 73 Allen St. Wilton
Eastern Massachusetts 1AB Albert 128 Crawford St. Lowell
\Vestern Massachusetts WI1BVR Percy C. Noble 37 Broad St. Westfield
New Hampshire 1AV, Robert Byron 12 Humphrey St. Concord
Rhode Island WI1HRC Clayton C. Gordon 206 California Ave. Providence
Vermont WI1GN. Alvin H. Battison 9 Central St. Windsor
NORTHWESTERN DIVISION
Alaska K7PQ Richard J Fox Box 301 Ketchikan
Idaho TN Nellie H. Box 6 Twin Falls
Montana W7CRH Russell U. RxChmond Somers
Oregon W7AMF Frank L. Black 1502 McPherson St. North Bend
Washington T™W Robert H. Votaw Route 1, Box 398 Vancouver
PACIFIC DIVISION
Hawaii K6EWQ Atlas Q. Adams 21st Infantry Brigade Schofield Barracks
Nevada W6BIC dward W. Heim 509 Claremont St. Reno
Santa Clara Valley Wo6BMW Charles J. Camp_ 318 Hawthorne Ave. Palo Alto
E Bay | W6JITV Harold J. Burchfi 2240 106th Ave. Oakland
San Francisco W6SG lan D. Whittaker, Jr 79 Elinor Ave. Mill Valley
\acramento Valley W6DVE Geo. L. Woodington 716 Redwood Ave. North Sacramento
Philippines* KAI1G. George L. Rickard Box 849 Manila
San Joaquin Valley WOCRF Vernon C, Edgar 732 Blackstone Ave. Fresno
ROANOKE DIVISION
North Carolina wW40G H. S, Carter. 115 Crafton St. Winston-Salem
irginia W3UVA Charles M. Waff, Jr. P. O. Box 1212 Univ., Charlottesville
West Virginia WEKKG Dr. Wm. H. Riheldaffer Lost Creek
ROCKY MOUNTAIN DIVIGION
Colorado WOFA Glen Glasscock 2164 So. Corona St. Denver
Utah-Wyoming wWe6GQC Arty W. Clark 260 So. 9th West Salt Lake City, Utah
SOUTHEASTERN DIVISION
Alab W4DGS ames F, Thompson 2248 S. Arlington Ave. Birmingham
E'.a,suern Flonda. W4BCZ ilip A. McMasters 731 Arlington Ave. St. Petersburg
Western Klorida w4M Edward J. Collins 1517 East Brainard St. Pensacola
Georgia-So. Carolina-Cuba-
Isle-of-Pines-Porto Rico-
Virgin Islands W4CE Bannie L. Stewart C.C.C. Co. 4466 York, S. C.
SOUTHWESTERN DIVISION
Los Angeles W6BPU Howell C. Brown 120 N. E! Molino Ave. Pasadena
Arizona WGOLVG C. C. Day ‘I.a Posta Quemada’’ Vai
San Diego WoEOP Harry A. Ambler 4101 Hamilton St. San Diego
WEST GULF DIVISION
Northern Texas W5BII Richard M. Cobb x 185 Dodd City
Oklahoma WSCEZ Carter L. Simpson ”010 So. 4th St. Ponca City
Southern l'exas WSBDI Ammon O. Young 4803 Eli St. Houston
New Mexico WSCGJ 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 VE4LX Alfred D. Kettenbach : Rockyford
British Columbia VESEP D. R. Vaughan-Smith 1221 Burnaby St. Vancouver
PRAIRIE DIVISION
Manitoba VE4BG A, I{ R. Simpson 71 Thelmo Mansions Winnipeg
Saskatchewan VE4EL Wilired 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.



The
American

Radio
Relay

League

DIRECTORS

President
EUGENE C. WOODRUFF.,.......... WSCM-
226 W. Fairmount Ave., State College, Pa.

Vice-President

GEORGEW.BAILEY. ... . ............ WI1KH

7 74 Webster Road, Weston, Mass.
Canadian General Manager

ALEX REID. ... .iieiveinniiinuaaas VE2BE

169 Logan Ave., St. Lambert, P. Q.

Atlantic Dsvision

Central Division
EDWARD A. ROBERTS.............. WSHC
2699 Endicott Rd., Shaker Heighta, Cleveland

Dakota Division
CARL L. JABS....... PRSP ... WIBVH
1822 James St., St. Paul, Minn.

Delta Division
E. RAY ARLEDGE )
P. Q. Box 286, Pine Bluff, Ark.

Hudson Division
KENNETH T. HILL.............¢0.0. W2AHC
115 Willow St.,-Douglaston, L. I., N. Y,
. Midwest Division
FLOYD E. NORWINE, JR............ WIEFC
* 120 South Fourth St., St. Louis, Mo.

New England Division

Northwestern Division
RALPH J. GIBBONS .............. . .WIKV
¢/0 United Air Lines, Pendleton, Ore.

Pacific Division
S. G. CULVER .
2962 Russell St., Berkeley, Calif.

Roanoke Dsvision
H. L. CAVENESS., .. ................. W4DW
State College Station, Raleigh, N. C.

Rocky Mountain Division
RUSSELL J. ANDREWS. ... ......... W9AAB
. 1867 So. Lafayette St., Denver, Colo.

Southeastern Division
BENNETT R. ADAMS, JR............ W4APU
1512 Grove Place, Homewood, Ala.

Southwestern Division
CHARLES E. BLALACK .
443 Main St., E1 Centro, Calif.

West Gulf Division

WAYLAND M. GROVES............ .WSNW
¢/o Humble Pipe Line Co., Neches, Texas

o

HE AMERICAN RApro ReLay Leacug, Inc.,
is a non-commercial association of radio amateurs,
bonded for the promotion of interest in amateur radio
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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 laws 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 boatd.

“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.
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uisite. Correspondence should be addressed to the
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EDEEZ and gemmun, permit us—the President and the Vice-President of the American
Radio Relay League! In the haste to button up last month's QST after the Board
meeting, there was time only to mention the names of the distinguished amateurs who

DR. EUGENE C. WOODRUFF, W8CMP
President, A.R.R.L.

have become our new officers. Although they are
both well-known figures in the amateur world, a
more extended introduction is now in order.

Dr. Eugene C. Woodruff, A.R.R.L.’s second
president, 1s the head of the Departments of Elec-
tric Railways and Radio, senior classes, at Penn-
sylvania State College, located in the city of State
College in that state; he also teaches general elec-
trical engineering to a junior class. He started life
in St. Clair, Michigan, April 8, 1871, and received
most of his schooling at Ann Arbor, graduating
from the University of Michigan there with the
degree of B.Sc. in general science in 1894. His
master’s degree in chemistry, physics and music
was received
in 1896, to be
followed in
1900 by a
Ph.D. in phys-
ics, mathe-
matics and
chemistry. En-
tering then
upon a life of

teaching, he has raught practically every scientific
subject at schools and colleges in various locations,
including—in addition to State College—Boze-
man, Mont., Decatur, 1ll., and Chicago. He has
been much interested all his life in athletics and
has coached in football, baseball, track and basket-
ball at various places where he taught. ‘
He has of course left his mark in the scientific
world. He is a fellow of the American Association
for the Advancement of Science and a member of
the American Institute of Electrical Engineers and
of the Institute of Radio Engineers. He is also a
member of Sigma Xi, Phi Kappa Phi and Sigma
Tau, and was a 1935 medalist for Pi Eta Sigma for

MR. GEORGE.W. BAILEY, W1KH
Vice-President, A.R.R.L.

scientific actainment. He is the inventor of a system of automatic controllers for railway
motors and industrial motors of considerable importance. Although the device has not
been marketed, it served as the subject for several years of senior research, which was

more important!

July, 1936



In a life devoted to investigation and ingenious
experimentation, the doctor has been a pioneer
in several fields. He has been an enthusiastic
photographer since 1899. He began automobiling
in 1908 and has since owned twenty-three cars
and driven across the continent twenty-five
times. His blue Duesenburg, with the call
WS8CMP on the trunk, has been seen in almost
every state of the UTnion. There is an art side also,
for Dr. Woodruff is an accomplished musician,
having graduated from the University School
of Music at Ann Arbor in 1896. His particular
interest is the pipe organ and he was organist in
various churches for about twenty-five years.

He started radio in 1897, at the very begin-
nings of this art. He is in consequence one of the
real radio pioneers, the entire development of
radio being encompassed within his scientific
career. W8CMP has always been an active sta-
tion. More than that, it is a laboratory, for it is
at his home station that Dr. Woodruff conducts
his senior class in radio. He is an indefatigable
constructor of new and interesting apparatus.
Combining this with photography, the methodi-
cal habit of making up notebooks of experiments
and results, and a lifetime’s teaching and lectur-
ing ability, Dr. Woodruff has been much in
demand as a speaker at amateur conventions.
Lending the aforesaid Duesenburg to these pur-
poses, he has been a convention speaker in almost
every A.R.R.L. division. It is probable that no
one outside the A.R.R.L. headquarters staff has
attended so many ham gatherings, where “Doc
Woodrutt and his bag o’ tricks’” have been the
highlight of many a program. Elected to the
A.R.R.L. Board in 1925, he is the dean of the
directors and an able chairman. An ardent ama-
teur himself, he has an intact philosophy on the
value of amateur radio in American life, some of
which our readers have no doubt glimpsed in the
utterances of the Cairo Committee.

George W. Bailey, fiftth man to serve A.R.R.L.
as vice-president, is a New Englander all the way
back. Born May 14, 1887, he graduated from
Adams Academy at Quincy, Mass., and from
Harvard in 1907. He is the treasurer of his
Harvard cluss. A practical business man, he has
spent fifteen vears in shoe manufacturing and
fourteen years in the manufacturing and selling
of rubber flooring. His business connections are
the Stedman Rubber Flooring Company and the
Bailey Rubber Tile Company, of which latter he
is president. In Honolulu in 1913 he married
Alice Cooper, distinguished authoress. They have

_ three children, a married daughter, & son who
enters Harvard this coming autumn, and a boy of
nine who is a real ham already.

(George Bailey is a big fellow who radiates good
fellowship. He has had an amazingly active career
as an amateur. A member of A.R.R.L. for about
ten years, he has served the New England Divi-
sion as its director the past five. He was president

of the Eastern Massachusetts Amateur Radio
Association for seven years, is a regular member
of three New England ham clubs, an honorary
member in five others, and an honorary life mem-
ber of the Chair Warmers Club.

The League’s vice-president is a real practising
amateur. He holds a W.A.C. certificate, having
worked seventy-four countries with a pair of
210’s. He has an A.R.R.L. public service cer-
tificate for his work in the Viking disaster. He
is a member of the A-1 Operator Club, holds
A.R.R.L. appointments as O.R.S., 0.0., 0.B.S.,
aud was formerly R.M. for Eastern Massachu-
setts. He has kept a schedule at 6:30 A.M. daily
for six years with the amateur station of the
Grenfell Mission in Labrador and is assistant
secretary of the International Grenfell Associa-
tion. His accomplishments in emergencies have
made front-page news and brought letters of
commendation from authorities. He is a real ham
if there ever was one!

. FHERE is a third personality about whom we

L would like to say a few words this month.
Arthur A. Hebert, treasurer of the League, has
just been released by the Board of Directors from
tield work, at his own request, after having served
the Board in that respect for twelve years. He
carries on, of course; in the West. Hartford office
but will now be able to take things a bit easier
after rather strenuous service, while some of the
younger fellows in the headquarters gang rotate
amongst themselves the business of visiting clubs
and conventions.

Some of the statistics on Hebie's travels may be
of interest. He covered over 157,000 miles, at-
tended 99 divisional conventions and 189 special
meetings, mwade talks before a total of 85,438
people. A.R.R.L. expended $10,761 sending him
on this missionary work. His longest trip was in
1924 when on one journey he covered 23,559 miles,
visiting 14 conventions and 34 special meetings.

He is perhaps America’s best-known amateur
ag the result of these travels and in turn himself
knows hundreds of hams. In his journeys he has
made countless personal friends, and many friends
for the League as well. His travels have been a
gymbol of the fraternal side of amateur radio.

K. B. W.

Qe Strals B

‘W9OKZ, investigating a complaint of ham
interference from a BCL, found that said BCL
had thrown away all the tube shields because the
instruction book with the set said that “cartons
on tubes were for shipping purposes only and
should be removed.” Which is even worse than
the BCL, who tightened all the trimmers on his
new set because he thought the screws were
loose!

8

QST for



Five Meters Again Shoots the Works

Night-Time Thousand-Mile Working Repeated Under

Extraordinary Circumstances

&

AY 9, 1936, will stick in the minds of
many hams for years to come. It is the
date of what has been dubbed “The

Great Five-Meter Panic.” On that night, the
band undid the string on its bag of tricks and
shot the whole works. Forgetting that it was sup-
posed to limit signals to their immediate neigh-
borhood, the band carried East Coast signals to
the Middle West and dumped them down there
with an unholy wallop. And, playing no favorites,
it carricd the Western signals to the East with
just as much of a whack. Wot a nite!!

Almost a year ago (May 26th, 29th and June
22nd) five meters gave us the first real showing of
its possibilities when a handful of stations ex-
changed signals between the East Coast and the
Chicago area. Many people still doubt that gen-
uine DX signals were heard and worked at that
time but we have long since established that they
really were. The session of May 9th now proves
very conclusively that five meters can. and does
do things like that and, what is more, that it is
hecoming more adept at the business. Our tip,
based on nothing more than a chat with some of
the scientific people who spend their days observ-
ing Kennelly-Heaviside layersand such, is that the
lower ultra-high frequencies are just giving us a
few hints of what is coming. Maybe, before we are
much older, five will be doing what ten has done.
Anyway, OM’s, five is worth watching.

This May 9th affair seems to have started up at
approximately 8:30 p.m.——a strange time for the
ionosphere to get geared up for very high fre-
quencies. Operators out in the middle of the
country, peacefully chewing fat with their near
neighbors, were then startled to find the band
smeared up with W1’s, 2’s and 3's. And the
peaceful fat-chewing Easterners, no less startled,
found their private band choked up with W9’s.
Then the real fun started. In the three hours that
followed, a wide-spread group of ultra-high-fre-
quency workers soaked up the sort of thrill that
they will be telling their grandchildren about in
the dim years to come.

Unfortunately, as it happens, many of the
participants have apparently been so busy telling
their own children about it that they have not
had time to report in to Ye Olde A.R.R.L. Hence
we are only able to present a few authentic de-
tails abstracted from logs. We have had to depend
on grapevine telegraphs for the general picture
of the “panic.”

For the benefit of future historians and as proof

that May 9th was not a big spoof night, we in-
clude the following outline of work reported:

Columbus, Ohto

H. R. Young, WSLEN, between 8:30 and 9:45
p.m. E.S.T. heard W1CEE, W1HQE, Wi1CMF?,
W1ABR?, W1BKE and a host of others signing
too rapidly to be logged. P. S. Kaparaff, WSOUP
of the same city also logged a group of W1’s. ¢

Des Plains, I11.

G. E. Hart, WOLBP, between 9:10 and 11:00
pm. ES.T. worked W3FJW, W3NU and
W3CTG before his mike battery went dead. He
heard W1CE, W3EUY, W3FMU, W3EP and
W2HWC. His antenna is a directive affair; the
transmitter a pair of 59’s and the receiver a two-
tube superregen. Severe selective fading was no-
ticed, with part of the signal dropping out and
the rest remaining.

Niles Center, 111.

James E. Dickert, WOPEI, worked W3GAH,
W1DVO, W2AMJ, W2BRO, and heard W3HG,
W2IIN, W3KW, W3BO, W3AYG, WI1ZE,
WI1EER, and W1HRZ. A pair of 45’s was used
in the transmitter with a super for reception. He
also reported that WOUAQ, LBP, A, SQE and
LWI grabbed off some of the DX for themselves.

Kansas City, Mo. )

George K. Shirling, WOAHZ, who hears 7- to
S-meter DX police signals quite frequently logged
on this occasion W2AMJ, W3EUY and heard a
host of others operating too snappily to be
identified.

Chicago, Il.

George R. Svoboda, WOUOV, us late as 11:45
p.m. EST. worked W3AMW, W3AYG and
heard W3FHJ, W3NU, W3EPN, W2CLB,
W2HWC, WI1ZE, WIFHN, W1HRZ, W1EER.
He reports that many of the signals were R7 to 9.
His transmitter—15 watts input.

Park Ridge, I11.

A. H. Knodcll, WOTLQ, worked W1IEYM. He
heard W3EO, W3EHU, W2AMJ, WILJLK,
W1DSV, W2JCY, W2HEJ, W3FJW, W2GKD,
W2VE, W2CLD, W1IYX, W3NU, W2INJ and
WI1ZE. He reported extremely rapid fading at
times with frequent examples of selective fading.

Portland, Conn.
Rev. Hollis M. French, W1JLK, poked his
signals into Chicago but failed to make a contact.
(Continued on page 84)
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Simplifying the Push-Pull-Push
Crystal Oscillator

An Effective Single-Stage Transmitter Working ']_;wo Bands With One Crystal

By J. Stanley Brown,* W3EHE

NX OM for ur FB report: rig here is

two 802’s and 1 xtal push pull grids and
doubling output—input abt 50 watts.”

And thereby hangs a tale: There is an experi-

mental transmitter here that consists of just the

gabove-mentioned equipment and one 600-volt

power supply. It produces 30 to 40 watts of

measured output on each of two bands with cither

o
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connection
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+250 +500-600

SECOND~HARMONIC QUTPUT

-3 utd

I

AAA

I
A\
hj

i3 putd.

+250 +500-600
FUNDAMENTAL OUTPUT

FIG. 1—CIRCUIT ESSENTIALS FOR BOTH FUNDA-
MENTAL AND SECOND-HARMONIC OUTPUT

a 160- or 80-meter crystal, and about 25 watts
on 40 and 20 with a 40-meter crystal. Fifty watts
can be ovbtained if you wish to run your 802's
at 700 volts (RCA did not suggest this voltage).
This eircuit has been successfully suppressor-grid
modulated as a 10-watt ’phone, on 160 and 80
meters. [t has worked all T. 8. districts on 40-
meter code and, since means were recently found
to get some output from a 40-meter crystal, it has

*3039 Macomb St., N. W., Washington, D. C.
1 Brown, “Push-Pull-Push Oscillator Circuits for 15-watt
. Second-Harmonic Qutput,” QST, May, 1935.

1ped fo
T Frey

been stepping out nicely on 20 meters. All reports
have becen T9X and R6 to 8 which, considering
that no real DX has ever been worked from this
station, is rather unusual performance. The old
final with a pair of 10’s taking 150 watts or so
has been removed from the rack to make room for
thig versatile little rig.

-The material to follow is an claboration and
refinement of that presented in May 1935 QST ! to
which article the reader is referred, plus numerous
tests and experiments conducted here since that
date. Probably 50 or morc push-pull crystal and
electron-coupled oscillator circuits for both fun-
damental and second-harmonic output have been
set up and evaluated. The findings are of quite
some interest and so numerous that the whole
subject is best dealt with in two articles. This
work is far from complete, but it is hoped that it
will inspirc brother hams to take up the idea and
do something with it.

A BIMPLE TRANSMITTER

The fundamental circuit arrangements are
shown schematically in Fig. 1. The diagram of the
actual transmitter in use at W3EHE is given in
Fig. 2. Circuit constants except as marked in Fig.
2 arc not at all critical. Analysis of the circuit
will bring out the fact that the scrcens and sup-
pressors are tied together and serve as the plates
for a push-pull triode oscillator. In the same glass
bulbs we have all the clements of a push-pull or
push-push tetrode amplifier. Notice that we do
not mention these tetrodes as harmonic amplifiers
because they are not being used as such. They
operate much as a following r.f. amplifier would
except that electron coupling is used instead of
capucitances or links. It should be mentioned at
this point that if output at the crystal fundamen-
tal is desired, €'y Ly may be shorted out and some
feed-back provided between the plates and con-
trol grids in the form of 3-uufd. (max.) variable
condensers good for six or secven hundred volts.
The circuit will then operate as any push-pull
scereen-grid oscillator would.

Normal operation is with output at twice crys-
tal frequency, under which condition there is no
interlocking of the two tunced circuits. This
doubling opcration requires that the plates be
conneccted in parallel. Many people believe that
this is just another way of tuning to the second
harmonie and therefore bound to be less efficient

10
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than fundamental operation. This is not the case,
for under high bias conditions it is theoretically
possible to get just as much plate cfficiency with
a push-push conncetion as with push-pull; as-
suming, of course, the same output frequency.
Results here, for instance, have been in one case
40 watts of 80-meter output from an 80-meter
crystal, and over 35 watts of 40-meter output

lation at the crystal frequency. The tank, because
of its fly-wheel effect, irons out any inequalities of
impulse excitation and produces a practically
pure sine wave.

Now, if we connect the plate tank push-push,
both plates are in parallel and the two plate-
current, pulses occur alternately but in the same
phase. Inasmuch as nothing in the driver has been

.SJ;/é/J/'ﬂy
1 /

1

'

(9 -

7zps or Link
IE—,(Q—— - —-"——»
MA, G = Load
<
wafJ; T'—za |
Push l%_
USH - e
Ssh (th/bna/j =

[alar el for

! ( \ Push- push-push

\ Shielding

i
-8 63V, -45and +250 +500-600
MODULATOR
FIG. 2—CIRCUIT DIAGRAM OF THE TRANSMITTER

C1—7?5 pufd. Hammarlund ‘“Mid- C4—0.005 or larger, mica. liammeters (Milliammeters

line”’ single spaced. C5—0.002 mica.

Cs—33-33  ppfd. Hammarlund
“Midline” double spaced
(sections parallel).

Cy—1-3 ppufd. double-spaced.

from the same crystal with approximately identi-
cal bias uud loading of tubes. Plate cfficiency of
75% has been obtained while doubling.

Fig. 8 is analogous to the respective operation
of push-pull and push-push amplifiecrs. Perhaps
a word or two can cxplain the statement that
for a given bias, it is theoretically possible for
them to be cqually cfficient: Fig. 2 shows the
plate current flow when an 80-meter crystal is
cxciting the circuit of Fig. 1. The grid bias is as-
sumed to be twice cut-off or more. Under this
bias condition the excitation voltage on the grids
causes plate current pulses to flow during only a
portion of the r.f. excitation cycle. If the circuit
is wired push-pull these pulses have a phase
difference of 180° and “kick’’ the tank into oscil-

Cs—0.005 or larger,
volt working.

Lamp—6.3-volt dial light.

M.A.—-Jacks, closed circuit, for mil-

should be bypassed).
RFC-~National tvpe R-100 R.F.

choke.

Switches—Qptional, links or other
means suitable.

Coil Data given in Table II.

mica, 1000-

disturbed, these pulses represent as much energy
for the same duration (kilowatt hours if you wish)
as they did before the plates were paralleled. All
we have to do now is tune the plate tank to twice
the crystal frequency and we should and do get
just about the same output that we did at crystal
frequency. Those who have had trouble with the
1935 circuit,! and there were several, may be
assured that this newer circuit is vastly more sim-
ple to operate. It has none of the trickiness
caused by the inductive coupling to the erystal
and none of its predecessor’s tendency towards
self-oscillation.

Some of the operating conditions noted are
given in Table 1. These are reasonably accurate
observations and should serve as a fair guide to

TABLE 1

QUTPUTS AND CONDITIONR OF (JPERATION

Plate voltage 600: d.c. grid current 4-6 ma. total; screen-suppressor voltage key down, 225 to 250; screen-suppressor
current 25-35 ma.; cathode current 120 ma. max.; plate current 92 ma. max.

Operation Approx. Plate  Approz. Plate Crystal R.F.

Crystal Freq. Output Freq. Qutput Watts of Plates Input Ef. Current, ma.
1963 1963 40 push-pull 55 watts 73-75%, Less than 35
1963 3926 35-40 - push-push “oon 85-73% o oo
3504 3504 40 push-pull oo 73-75% 35
3504 7008 3540 push-push oo 85-73% 35
7137 7137 —e push-pull No notes made of this 60-80
7137 14,274 25 push-push 40 watts 63% 80-80
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performance. Outputs were determined by lamp
comparisons, and crystal r.f. currents were ad-
justed by tuning I,C; to about the values
shown.

For ’phone operation it is necessary to bring
the suppressor connection out separately, as
shown in Fig. 2. The suppressors should be by-
passed for r.f. with an 0.002-4fd. mica condenser,
with further r.f. filtering through a small choke
such as the National R-100. Adjustment for
'phone has been described in QST numerous
times and is, briefly as follows: Adjust for maxi-

E{(I[my

J
Cut of“Biss K
Tube No.l — = " T """""""""""""
Upﬂaﬁ%& ! : |
W»mecataff) ; i
Cut //5 Lol
.
i~

h-0, /
o -

/),afe urrent V
Tube Mo.1 ~

FIG.3—SHOWING TUBE OPERATION WITH PUSH-
PULL AND PUSH-PUSH OUTPUT CONNECTIONS

_ Plate Current
- Tube No.2

mum r.f. output with the suppressor at 45 volts
positive, then cut the bias to a negative value that
brings the antenna current to one-half its maxi-
mum value, leaving all other adjust-
ments unchanged. In this circuit the
correct value is between 40 and 45 volts
negative; 45 was used.

1n spite of the fact that the screens
are above ground for r.f. when dou-
bling, a check for linearity showed up
reasonably well, although the range of
the test only covered ‘“‘upward’”’ modu-
lation. 'The modulator used was & pair
of 45’ driven by a triode-connected 57.

9

TABLE II
CorL DaTa

Coil forms 2" outside diameter and 2}4'’ winding length.
Each coil to be trimmed to operate in plate circuit push-pull
or push-push and in the screen circuit push-pull.

Assumed
Capacity
Coils Band  in Circuit Total Turna
A 1715 75 maximum 62 of #20 d.c.c. close wound
B 3500 75 o 30 of #18 enamel double spaced
C 7300 40 minimum 20 of §14 enamel
D 14,400 30 o 12 of 14 ‘* apaced out
E 30,000 30 6 of y14 ' o

The number of turns on coils D and E may be increased
somewhat if the sections of tank condenser Cq are (.onnected
in series for 20 and 10 meter operation. This will give lower
minimum C.

made to show them in Fig. 4. The control grids
especially should be isolated from any plate cir-
cuit feed-back because failure to do this may re-
sult in a very rough note and even poor keying.
The screen tank should be shielded from the
plate tank, especially if it is allowed to run on
fundamental when the plate tank is also on
fundamental (to avoid the use of plate-grid feed-
back condensers). In making the coils it is be-
lieved that it would be better to avoid the stand-
ard receiving type plug-ins used here in favor of
something about 2 inches in diameter by 3 inches
long with side jacks instead of end prongs. It is
almost impossible to find the electrical center on a
coil connected to end prongs. Symmetry of leads
and parts is also quite essential in the circuit.
Lack of such care made a lot of trouble here until
corrected. Fig. 4 is a longitudinal elevation of the
suggested arrangement of parts. The vertical
shield is almost a necessity and the other shield-
ing is advisable. Any somewhat similar arrange-
ment that gives short leads should be a good
substitute.

If one desires, the suppressors may be discon-
nected from L;C; and run 45 volts positive for

Removable Link or Connection
Sé/é/d}ry —F - Feed back condensers

A

C Cz
802's

g

“~S—=— Outpul

— e

Skield Cans’

'/Ba.re

Listeners reported the transmitted
quality as excellent and I believe the
circuit would make a very good portable
'phone.’Phone has not been tried yet on 20 meters
because of the difficulty of getting much ’phone
carrier output from a 40-meter crystal.

The rig here is still of test board construction,
but there are some constructional points that the
experiments have suggested, and an attempt is

.FIG. 4—SUGGESTED PHYSICAL LAYOUT FOR TRANSMITTER

COMPONENTS TO AVOID FEEDBACK

code operation, but there will be an attendant
reduction in output of 20 to 25%.

‘The coils, specifications for which are given in
Table II, should be progressively interchangeable
so that each can be used at its designed frequency

(Continued on page 84)
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A 500-Watt Transmitter With Band-

Switching Exciter

Using 805’s in the Final —Complete Transmitter Works From Single Power Supply
. By Clark C. Rodimon,* WISZ

OST of the transmitters built at HQ
are tested rigidly and after being put
through their paces they get into QST

just about time to go to press. The transmitter to
be described was built several months ago in
anticipation of the annual DX contest. Since that
time the transmitter has been given plenty of
‘“air test” on all bands it was designed to cover,
’phone and c.w. The original idea was a compact
transmitter primarily for c.w. work which could
be run efficiently at inputs around 800 watts
(exceeding ratings a bit) and still use medium
voltage tubes. Band-switching had been planned
in all stages. Time and thought did not produce a
practical band-switching arrangement for the
push-pull final amplifier

LOW-POWER STAGE

A glance at the photograph of the low-power
unit will show & mass of coils, condensers and
crystals. Actually, much time and thought was
given to this primary layout. It consists of a 42
crystal oscillator with plug-in crystals and crystal
switching; RK20 or 804 buffer-doubler-amplifier
(depending on its use at the time). The plate coil
of the 42 is tapped for 80-, 40- and 20-meter
band-switching (always working on the same
frequency as the crystal). Variable coupling to
the grid of the 804 or RK20 is obtained by the
use of a variable condenser: The aluminum
“‘doghouse,” shielding the grid end of the ampli-
fier, was found to be essential to eliminate reac-

so this stage turned out
to be plug-in.

UNIT CONSTRUCTION

The complete job con-
sists of three different
units, “‘build-upable’’ one
at a time as the pocket
book allows. This is in
keeping with the trend of
the times. The first unit
consists of a pentode
crystaloscillatorand pen-
tode buffer-doubler. This
unit makes a complete
transmitter of moderate
proportions as may be
seen in Table I. The
second unit consists of
a push-pull amplifier giv-
ing a power output gain
of about 7. The third
unit contains a pi-section
antenna coupler.

One can build up as many more of these units
as desired. The separate cabinets fit one above
the other in a sturdy fashion and give the im-
pression of a complete rig rather than a collection
of units. These particular cabinets were procured
from the Radio Communications Equipment Co.
of Maywood, Ill. For a complete transmitter two
more units would suffice, one for audio equipment
and the other for power-supply gear.

* Managing Editor.

LOW-POWER OR EXCITER STAGE

As explained this unit could well be used as a low-power transmitter in its own
right. See Unit 1 of Table I. The layout is described in the article.

tion between the two stages. Nothing but com-
plete shielding would produce reaction-free
results. The shielding extends to the metal shield .
within the tube with at least }{s"’ clearance be-
tween the external shield and glass, as recom-
mended by the manufacturers.

The plate coil of the pentode amplifier is tapped
for band switching, allowing operation on 80, 40,
20 and 10 meters with the use of proper crystals.
This arrangement permits doubling from any one
crystal frequency. Originally the 804-RK20 stage

July, 1936
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had been planned as a high-power Tri-tet oscil-
lator, but the additional low-power pentode
crystal oscillator was adopted as giving better
over-all efficiency. With the dependable 20-meter
erystals now available, the ten-meter band can be
covered with plenty of excitation on the final
stage at all times. There are 3 sockets for plug-in
crystals—and front-of-panel selection of these
gives a sufficient range of frequency change.

The Ohmite band switches are mounted on
brackets which in turn arc insulated from the
base by bakelite spacers. The variable grid-

is sufficient for all bands. If there was no amplifier
following this stage, the output would go to an
external antenna coupler. The coil forms are
roounted on 2-inch stand-off insulators. (See the
circuit diagram of this unit for refercnce to the
terminal strip at the rear of the chassis.)

In operation this unit is very stable and fool-
proof for both ¢.w. and ’phone work. If ’phone is
desired with this unit as a low-power transmitter,
suppressor-grid modulation of the pentode ampli-
fier is very practical. When the time comes for
addition of the push-pull amplifier, without more
‘phone equipment being
necessary, a very conven-
ient method is to continue
to suppressor-modulate the
pentode amplifier and use
the final amplifier as a lin-
ear. Proper loading of the
driver stage is secured by a
non-inductive resistor which
is tapped across the proper
amount of the driver plate
coil, as described in the

adjustment procedure for

linear amplifiers given on

804 orRK 20 Ly
C3
Li 7
g |
- Sw, A
G H) R, 8
i
gR FC, Re
R U S
r
=Cq 1
—[~—m-- 3
T LulwdiRs
Ra .JR;ﬂl"n V ‘

= l
0 6= O+
1.5V, 1500V.
Ac.

L-> TO FIL.C.T.

FIG. 1—CIRCUIT OF EXCITER STAGES

SWi—Six-point selcctor switch.

SW2, SWa—Heavy duty switches for band selection (QOhmite).

RFC1-RFC4—Regular 2V4-uh. choke (National R100).

C)—260-pufd. variable, 0.031"' air gap (Cardwell MR-260-BS).
Co—150-upfd. variable, 0.070" air gaP (Cardwell MT-150-GS).
air gap (Cardwell ZU-100-AS).

C3—100-ppfd. variable midget, 0.020"
C3—0,002-pfd. by-pass condensers, 1500-volt rating.
Cs—0. OOZufd by-pass condensers, receiving variety.
Cn—0.0005-ufd. by-pass condenser, 1000-volt ratmg
R1—10,000-0hm, 5-watt resistor. ;
Ra—2.0hm, 10w att.

R3—15,000-0hm, 5-watt resistor.

R¢—25,000-0hms, 50-watt Dividohm tapped 3000-ohms for positive suppressor voltage

if not taken externally.
Rs—15,000-0hms, 100-watt.
Re—15,000-0hm, 5-watt resistor.

coupling condenser to the RK20-804 is mounted
on the rear of the pentode ‘‘doghouse,” insulated
by the special mounting bracket supplied.
TABLE I

Unit I with the RK20 or 804 as the final.

70 watts output c.w.

8 ¢ ‘phone (Supp. mod.)
Unit II as a final amplifier with 805’s.

500 watts output c.w.

110 ¢ ** ’phone {linear amp. or grid mod.)

300 ¢ ‘“ " ’phone (plate mod. final)

Link coupling from the pentode stage goes to a
pair of terminals at the rear of the chassis. The
link input is a permanent 2-turn coil with connec-
tions to a pair of GR terminal strips (274-Y),
which brings the r.f. below the chassis. Thence it
goes dircetly to the rear of the chassis through
another pair of GR terminal strips. This coupling

See text and coil table for coil data.

pages 97 and 216 of the
1936 A.R.R.L. Handbook.
The network of combina-
b & tion blecder-voltage-divider
Tuet ourput  for the high-voltage power
supply is mounted under-
side on the low-power deck.
Fig. 1 shows the complete
wiring. The crystal selector
switch is also underside, as
well as plate and grid chokes
and all by-pass condensers.
Power supplies nccessary
for this first unit are: 7.5-
volt for the 804-RK20 and
42 (via a 2-ohm dropping
resistor for the latter);
1250-volt or 1500-volt plate
supply depending on whether
one contemplates the 838 or other tubes in the
same category, or the 805 which has the 1500-volt
plate rating with 125-watt plate dissipation. In
any case, it will be wise to look into future possi-
bilities here because the same plate supply is
used on the initial unit as used in the high-power
amplifier by the use of voltage dividers as shown
in the circuit diagram.

HIGH-POWER FINAL AMPLIFIER

The idea in the final amplifier was to keep
within the realm of compactness, simplicity and
straightforward design without any tricks. This
final amplifier was designed primarily for c.w.
operation. For 'phone, the final would either be
run as a Class-B linear amplifier or control-grid-
modulated. This being the case, high-voltage

14
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insulation in the amplifier and
a huge plate tuning condenser
would not be necessary. As
seen in the photo of this stage
everything is pretty well in
its place with room to breathe
between € and L in the tank
circuits. Nonetheless, it is in-
teresting that the final ampli-
fier has been Class-B plate
modulated with 1500 volts on
the 805’s on both 14 and 3.9
me. (500 watts input) with
only rare flashovers on over-
modulation peaks. (Insulation
of the plate tuning condenser
from ground and the use of an
r.f. by-pass completely climi-

nated that!) The carrier was
of the order of 300 watts.
The Class-B modulator used
zero-bias 838’s running off the
same power supply. As mentioned above, this
treatment was not intended when original plans
were drawn up but when the going got tough it
was decided to try to boost up the power a bit to
“‘see what would happen.” The amplifier took to
this treatment without a whimper and is in daily
use in this fashion. Insulating the rotor completely
cured the flashovers. The tubes used were 805’s
but the following were substituted with equal
success when the tubes were run at rating: 838’s,
211’s and 203A’s.

From left to right in the photo of the final
amplifier may be seen the grid coil with link
around it. The GR plug-and-base arrangement
provides outlets for scven connections to the coil
—-only five are needed. The grid tuning condenser
is next and is mounted by brackets dircct to the
chassis. The neutralizing condensers are insulated
from the chassis by mounting on feed-throughs.
A high-voltage shaft coupling connects the con~
densers for single drive. Next come the 50-watt
National XM sockets which ure sub-base
mounted—only the metal shells (which are
grounded) appear above the top of the chassis.
Then the plate tuning condenser and coil complete
the layout above the chassis. Four insulating
bushings are used to carry the grid and plate
r.f. connections under the chassis to the socket
terminals. The criss-cross wiring of the neutraliz-
ing condensers is done above the chassis. The
plate tuning condenser is mounted on brackets
directly to the chassis. This grounds the rotor of
the condenser, which means that a flashover will
short the power supply. If 'phone work is con-
templated it is suggested that the condenser be
insulated from the base by mounting the brackets
on insulator fecd-throughs and grounding via
an r.f. by-pass as previously mentioned. There is
no photo of the gear underneath the chassis. This
is hardly necessary for the only components there

FINAL AMPLIFIER WITH 3.5-MC. COILS

Sce text for layout. At the extreme right may be seen the output link that goes
to the antenna coupler.

arc plate and grid chokes, grid resistor and fila-
ment by-pass condensers. The terminals at the
rear arc GR pairs Type 274-Y. From left to right
(referring to photo of final) these pairs are as
follows: Link circuit; grid circuit for zero or
cxternal bias; grid circuit for resistor or resistor-
battery bias; filament, and finally, plate connec-
tions. Two pair of connections in the grid circuit
will not be amiss. They are clearly shown in the
circuit diagram. This gives one a variety of
combinations, depending on the tubes to be used,
-whether onc is using c.w., Class-B lincar or
Class-C plate modulated radiotelephony. Re-
sistor bias is recommended for the last inasmuch
ay grid currents run quite high.

Both the grid and plate circuits are tuned by
Cardwell Midway Type MD-100-GD condensers
with Micalex insulation. Space limitations and
the nccessity for a high-voltage low-capacity
variable neutralizing condenser started us looking
all over for what we needed. Not finding the
exact capacity requirement to fit the space avail-
able we used the nearest thing which was a Bud
type 566 which had high-voltage insulation. It
was necessary to remove 3 rotor and 3 stator
plates in each of the condenscrs to reduce the
minimum capacity to allow neutralization of the
805’s. This operation was accomplished with a hot
soldering iron. These condensers are ganged by a
high-voltage coupling.

Referring to the photograph of the final ampli-
fier, the pair of leads carrying r.f. to the antenna
coupler is shown at the right. These leads connect
to the antenna coupler by a pair of GR plugs
mounted in a picce of Micalex. This was found
quite necessary after burning up bakelite mount-
ings. The r.f. potential of the entire final amplifier
is on these two leads, so it can readily be seen that
excellent insulation will be necessary. This unit,
as are the rest, is complete in itself. Power supply
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REAR OF TRANSMITTER UNITS IN PLACE
Without the supply cables attached each unit can be
removed with ease as there are no permanent connections
between any of the units.

and r.f. leads attach at the rear to GR Type
138-VD binding posts insulator-mounted in pairs.
Power supply leads come up the rear of the
transmitter in cable form. To pull out the unit, it
is only necessary to disconnect the leads at the
rear and the entire unit is free to slide out of its
cabinet. It will be noted that there is a single
meter in each unit, without plugs and jacks
for placing in different circuits. As mentioned
before, simplicity was the keynote and the meters
in their present circuits are sufficient to tune the
transmitter. It is a fact that a grid meter in the
final amplifier would be helpful and probably
essential to initial checking and tuning up.

ANTENNA COUPLER

To cover a wide range of frequencies with
efficient coupling into various feed lines, it was
decided to construct the pi-section antenna cou-
pler with coil shorting to match impedance varia-
tions on different frequencies. Split-stator con-

densers_are used in both the input and output
positions. Combining a fairly large amount of
capacity with a fairly high r.f. voltage rating
called for condensers that at first look out of place
with the rest of the rig. Playing around with full
output showed that the voltage ratings of these
condensers was not entirely out of line. Two
Ohmite switches are ganged by means of a
National flexible shaft coupling. These switches
should not be turned when the rig is in operation,
for the r.f. potential may damage the switch
when the circuits are opened. Since the switches
are only rated for low voltage, they are insulated
from the base by brackets and Steatite feed-
throughs. The tuning condensers are not insu-
lated from the base. Getting r.f. from the final
amplifier to the antenna coupler turned out to be
a bit of a special job when making this connection
direct. Underneath the base of the antenna is
mounted a GR jack (274-AJ) to accommodate
the plug from the final amplifier. It was necessary
to fashion a hole about 2 inches long and 1 inch

FRONT VIEW OF COMPLETE R.F. UNITS FOR
500-WATT TRANSMITTER

Three separate metal units fit together for forming unit
construction.

wide through the top of the final amplifier cabinet
to get the jack through to the plug permanently
attached to the underside of the antenna coupler.
These r.f. leads are fed through the base of the
coupler by a pair of Steatite fced-throughs. An
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antenna meter i8 permanently con-
nected in one side of the coupler cir-
cuit. National h.f. bushings come out
of the top of the coupler and serve as
mountings for the feeders.

To keep a symmetrical layout and
keep the two antenna coils separated,
it was necessary to mount them above
the shorting switches. The coils are
mounted on 6-inch stand-offs. The
input and output condensers may be
mounted directly to the chassis,
since the rotors are grounded.

KEYING

This transmitter may be keyed in
several ways. One may key the sup-
pressor of the butfer, center-tap of the
buffer, center-tap of the final or both
center-taps. The set-up as used keyed
the center-tap of the final amplifier.
Slight clicks resulted and were elimi-
nated with a small key-click filter
(Fig. 100g, '36 A.R.R.L. Handbook)
in the keying leads. This was dead simple.

MISCELLANEOTUS

Dials that would be compact and allow one to
jot down dial settings were decided upon. The
ones shown are National type BM. GR knobs
and pointers were used for the switches. Various
switch positions were engraved on the panels by
the simple means of a prick-punch mark and some
white paint. Coils in the low-power and antenna
coupler stages are National. Those in the final
amplifier are GR type 677-U. These were chosen
because it was possible to get positive plug and
jack bases for this type of coil. It is well to take
precautions here for a poor contact will result in
many watts being lost in heat. The r.f. lost in the
plug and jack assembly of these coils was not
enough to heat them, though there was heating in
the coils. When the two r.f. units were finished
the final amplifier was mounted above the low-
power unit. Then two power cables were made,
one for each unit. Packard cable was used for all
leads. Each cable was made by wrapping l4-inch
cotton strip in a spiral after binding with cord to
completely cover the several wires in the one
cable. Then orange shellac was applied which
resulted in a semi-flexible cable that was very
sturdy. At the set end of the cable each lead is cut
just long enough to reach its proper terminal.
Then the power connections are made. At any
time a unit is to be worked on it is merely a matter
of loosening all binding posts and pulling the unit
out from the front. One need not worry about
proper power leads going to proper terminals, for
they are all cut to the proper length and one
cannot make a mistake. The cables may be con-
nected permanently to the power supplies for
they need not be removed.

LAYOUT OF ANTENNA COUPLER

Apparatus from left to right is: output condenser, for setting proper
load: coils are in the center for each leg of the system. mounted on tall
Steatite pillars above the band switches; input condenser for tuning to
resonance; Steatite fecd-throughs bringing r.f. from the final may be seen
as two white buttons.

TUNING TP

With the rig assembled and coils wound the
time to try it out is at hand. Let’s tune it up for
7-me. operation. The low-power stage is first put
into operation. Either an 80- or 40-meter crystal
may be used. One always has a choice of a crystal
working on its fundamental frequency or dou-
bling. The plate coils of both stages of the low- .
power unit are set for 40 meters (if 40-meter
crystal—if 80, the oscillator switch is set for 80
meters). When the crystal frequency is reached
by the tuning condenser there will be a kick in
plate current (probably up, as the following stage
will be out of resonance). The meter will read
around 130 mils with 1250 volts on the plate and
positive suppressor bias. The amplifier plate cir-
cuit should be tuned to resonance immediately to
avoid the out-of-resonance high plate current.
With the amplifier unloaded and tuned to reso-
nance the plate current will be around 40 ma.
The single meter in the plate circuit of the ampli-
fier was found to be adequate.

It is now time to complete the link circuit to
the final amplifier by means of a pair of leads
run between the two sets of binding posts at the
rear of the units. The 40-meter grid coil is put in
the final amplifier. Plate voltage should not
be put on the final amplifier yet. For preliminary
tuning up a grid meter is inserted in the place of
the shorting bar A in Fig. 2. When the grid cur-
rent is at maximum the amplifier must be neutral-
ized. The neutralizing is done in the well-known
manner, with the plate coil in place but without
the link attached that goes to the antenna
coupler. During this process the grid circuit paths
at A and B are closed. The grid current flowing
through the grid resistor will be about 200 ma.
but will fall to about 120 ma. when the plate
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voltage is applied and the antenna circuits are in
tune. Before plate voltage is applied one should
experiment with the variable coupling condenser
to the buffer amplifier for maximum grid current
to the final. Too much excitation will lessen the
output as has been explained hefore regarding
pentodes. In practice this condenser, C; in Fig.

Tuning the antenna coupler is a paper in itself
if onec were to attempt to cover all the different
fecder systems and possible combinations one
might run into. For the two systems in use at
‘W1SZ, it was found a simple matter to match the
feeder to the network. The shorting switch was

set on the middle position, which meant that half
of each coil was being used. The
output condenser of the network
was set for minimum coupling

and resonance was found by tuning
Lz the input condenser. Then the out-
put condenser was varied, increas-
ing the coupling until the proper
load on the final amplifier was
reached, always returning the in-
put condenser to resonance when-

Cs
o
Cs -Lgnrcz
(J,) ‘53 sos
= | 1= A‘W‘ZEA

-1500+ 10V.AC. &A f

C1—100 pufd. in each section, 0.07"' air gap. See text.
C)—((IOO {J}l,d in each section, 0.07"’ air gap. See text.
Cy, Cq—
Cls (Output coupling)—1500-volt, 0.01-pfd. by-pass.
Cs (Fil. by-pass)—0.002-ufd. by-pass.
Ce—1500volt, 0.01 bv—pass. See text.

A, B—See text. Connecting resistor is 1500 ohins, 100 watts.

RFC)—Receiving type layer-wound choke.
RFC2—Ohmite T'ype Z-4.
See text for coil dimensions.

1, was found to be optimum at ¥{ capacity on all
bands. The link circuits, L in Fig. 1 and L,
in Fig. 2, should be varied for maximum excita-
tion to the.final stage. Two turns were found
adequate on all bands for L3. Note the coil table
for the data on La.

Now it is time to apply the high voltage to the
final. During the first tuning up it is recom-
mended to use about 800 volts rather than the
normal 1250. With the plate coil in place reso-
nance should be found without coupling to the
antenna coupler. Still using the lowered voltage,
connect the pi-section network and connect the
antenna to the terminals.

-] o
{ 8 § INPUT

FIG. 2—CIRCUIT OF FINAL AMPLIFIER

ariable neutralizing condensers ganged. See text.

ever the output condenser was
varied. During this process the
final plate tuning condenser should
not be touched. Its setting should
be the same as it was when reso-
nance was found without the
coupling plug in place.

The above procedure is sketchy
at best but it actually is much
less complicated than it is to de-
scribe. For Class-C ’phone opera-
tion (Class-B modulation of the
final) the tuning is identical to that
described above. It will be neces-
sary to use fixed bias on the
final instead of lcak 'bias for
Class-B linear or grid-bias modulated operation.
If this is done, the shorting plug at B (Tig. 2) is
removed and the rated negative bias is connected
to the left hand plug of this pair. The positive,
of course, is grounded, or connected in scries
with the grid meter at A if the current is to be
measured.

If the load is proper for the modulator, all
meters should remain still even under 100-percent
modulation, save the antenna meter which should
flicker upward. A ncon-stick modulation indi-
cator ! is used with excellent results. Enough r.f.

1 Visual Modulation Indicator, Campbell, this issue.
{Continued on page 80)

TABLE II
{JBCILLATOR AMPLIFIER-DOUBLER . Finav ANTENNA COUPLER
L1 has shorting sw.| L2 has shorting switch for | L1 No. of turns each La Lalink | No. of turns in e(fch
Jor band selection | band selection. Link fized side of center tapped cotl—shorting switch
(No. of turns) at “*hot'’ end of coil* for antenna coupler for band selection
3.5-4 me. 26 26 32t 14 36 2 26
7.0 me. | 12 turns free 16 turnos free 14 4 18 3 14 turns free
14 mc. | 5 turns free 6 turns free [ Not tapped. 7 2 6 turns free
Use a 3-turn link
around center of coil

* L3 on diagram, Fig. 1.

1 It was necessary to get a greater diameter to the coil to hit 3.5 me. To accomplish this the grooves were filled with 14’/
bakelite spacers the length of the coil and }4” wide around entire coilform. No. 12 enamelled wire wound close filled the coil.
All other coils were wound with No. 12 solid tinned copper wire.
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What the League Is Doing

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

. To all members of the American
Election Radio Relay League residing in
Notice the Atlantic and New England

Divisions:

You are hereby notified that, in atcordance
with the constitution, an election is about to be
held in each of the above-mentioned divisions to
elect a member of the A.R.R.L. Board of Direc-
tors, the recent directors thercof having been
elected president and vice-president, respectively,
of the League and consequently resigning their
offices as division directors, as required by By-Law
22, In the case of the Atlantic Division the elec-
tion is to choose a director for the remainder of
the 1936-1937 term. In the case of the New
England Division, the election is to choose a
director for the remainder of the 19351936 term.
Your attention is invited to Sec. 1 of Article IV
of the constitution, providing for the government
of A.R.R.L. by the Board of Directors; Sec. 2 of
Article 1V, defining their eligibility; By-Laws 11
to 22, providing for the nomination and election
of division directors. Copy of the constitution and
by-laws will be mailed any member upon request.

Voting will take place between July 6, 1936,
and August 3, 1936, on ballots which will be
mailed from the headquarters office in the first
week of July.

Nomination is by petition. Nominating peti-
tions are hereby solicited. Ten or more A.R.R.L.
members residing in either of the above-named
divisions have the right to nominate any member
thereof as a candidate for director therefrom.
The following form is suggested:

(Place and date)
Executive Commiltee
The American Radio Relay League, Inc.
West Hartford, Conn.

Gentlemen:

We, the undersigned members of the A.R.R.L.
residing tn the Drvision, hereby mominate
........ ,of ........, as a candidate for director
from this division for the unexpired remainder of
the current term.

(Signatures and addresses)

The signers must be League members in good
standing. The nominee must be a League member
in good standing and must be without com-
mercial radio connections: he may not be com-
mercially engaged in the manufacture, selling or
renting of radio apparatus or literature. His com-

plete name and address should be given. All such
petitions must be filed at the headquarters office
of the League in West Hartford, Conn., by noon
of the 6th day of July, 1936. There is no limit to
the number of petitions that may be filed, but no
member may append his signature to more than
one such petition. To be valid, each petition must
have the signatures of at least ten members in
good standing.

These elections provide the constitutional
opportunity for members to put the direction of
their association in the hands of representatives
of their own choosing. Members are urged to take
the initiative and file nominating petitions
immediately.

For the Board of Directors:
K. B. WARNER,
Secretary.
May 11, 1936.

The several requests of the F.C.C.
Efe%uésg made by the A.R.R.L. Board of
*>*** Directors, notably to widen the
4-mec. ’phone assignment and to increase the ex-
amination code spced, have duly been trans-
mitted to the Commission. They are under study
in the Engincering Department there but at this
writing there has been no action and there is no
news.

The major item in the life of
A R.R.L. headquarters, as this
issue of QST is being written, is our
preparation for the informal hearingsof the F.C.C.
which begin on June 15th. The seven commission-
ers, sitting en bane, will hear the status of the
entire radio art in America reported in a series of
meetings estimated to last a month and expected
to fill u large auditorium in Washington. Pri-
marily these bearings are the long-deferred con-
ference on ultra-high-frequency allocations above
30 megacycles, the future needs of services that
are to occupy that portion of the spectrum, their
relative importance, etc. 1t also embraces a re-
view of the allocations below 30 megacycles for
the purpose of informing the commissioners on
the present state of the art and as a useful back-
ground for Cairo preparation. The League rep-
resentation at these hearings is in the charge of
General Counsel Segal and Secretary Warner
but the actual presentation will make use of the
services of several other members of the head-
quarters staff as witnesses. At this writing a half-

June
Hearings
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dozen members of our group are industriously at
work writing up the amateur case. We shall ex-
plain our present frequencies and the use to
which we put them, demonstrate that the na-
tional policy of encouraging amateurs in this
country has been exceedingly wise and produc-
tive of good results in the national welfare, we

shall show our need for more normal frequencies .

and the desirability of assigning us additional
bands of frequencies in the ultra-high-frequency
region. However, it is important to note that
these hearings are not going to allocate frequen-
cies. Indeed it is doubtful if any report will issue
from them. In the autumn there likely will be
another hearing on a tentative regulation actually
allocating frequencies to u.h.f. services, while the
matter of the lower-frequency bands will be a
subject for the United States committees pre-
paring for the Cairo conference. The preparatory
committee dealing with allocations will not hold
its first meeting until after these June hearings.
The HQ gang is buried to the ears at this writing,
getting up charts and arguments. We hope our
correspondence won'’t suffer delays, but if it does
you’ll know it has been in good cause. We should
be back to normal by middle July.

Calls On page 15 of June QST there appeared

a “Stray’ suggesting that when you
keep schedules at a borrowed station while away
from home traveling or visiting, it would help if
you had your own crystal with you, thus auto-
matically putting you on the frequency known to
" your correspondent. We would like to emphasize
that on such occasions it is imperative to sign the
call of the station you are using, not the call of
your home station. This is important: a station
is u station, and each is identified by its own call.
Several of the brethren have got into serious
trouble over this little matter. Your own call is
to be signed only on your own gear.

Financial The League enjoyed an excellent
St atement first quarter’s business. By in-

structions of the Board of Direc-
tors, the operating statement is here published
for the information of the membership.

STATEMENT OF REVENUES AND EXPENSES,
EXCLUSIVE OF EXPENDITURES CHARGED
TO APPROPRIATIONS, FOR THE THREE

MONTHS ENDED MARCH 31, 1936

REVENUES
Membership dues. ........... $14,452.84

Deduct

Returns and allowances....... $4,679.94
Cush discounts allowed. ....... 458.14
(ollection and exchange. ...... 115.38
$5,253.46
L.ess decrease in provision for
newadealer returns of QST... 26.87  $5,226.59
Net Revenues........... $71,574.15
ExPEN8SES
Publication expenses, QST..... $15,281.90
Publication expenses, Handbook  10,764.56
Publication expenses, calculators 726.31
Publication expenses, booklets. 788.41
Salaries. . .........c0evvinenn 21,644.82
Membership supplies expenses. 1,569.69
PoBtage. . vvvineniereninnans 2,377.66
QOffice supplies and printing. ... 1,543.10
Traveling expenses. .......... 1,615.86
Telephone and Telegraph...... 556.54
(ieneral expenses. ............ 776.44
Insurance........ 496.37
Rent, light and heat. . . 834.47
QST forwarding expenses. . . ... 799.11
Provision for depreciation of
furniture and fixtures....... 255.37
Communications Dept. field ex-
. Penses. . ......ihiieiiinnns 116.41
Bad debts written off......... 62.51
Headquarters station expenses. 31.79
General Counsel expenses. . ... 38.60
Total Expenses.......... $60,279.92
Net Gain before Expendi-
tures against Appropria-
tomB. . ... e $11,294.23

e Strays R

WS3AOF has a suggestion for those using SW3’s
on 28 me.: By leaving the general-coverage grip
clips off the composition pillars when using
band-spread coils a decided improvement in
signal strength was noted. Evidently the dielec-
tric loss in the pillars was enough to affect the
signal strength.

Errata: In last month’s article on the “Im-
proved Tritet Exciter,” the wire size and coil
diameters were omitted. The wire size is No. 18
enamelled, the coil diameters 114",

Two bulletins of interest to technically-
minded amateurs, ‘“Pentagrid Converter Oscil-
lator Considerations” and “The Relation of
Modulation Products with Multi-Tone Signal to
Harmonic¢ Distortion with Mono-Tone Signal in
Audio Amplifier Analysis,”’ are available without
charge from the XKen-Rad Corporation, Owens-
boro, Ky. The latter bulletin is of particular
interest because of its discussion of a type of dis-
tortion peculiar to the Class-B audio amplifier.
An engineering bulletin on the 6L6 tube also is
available.

Advertising sales, QST....... 21,025.48
Advertising sales, Handbook. . . 3,187.05
Newsadealer sales, QST'........ 12,708.84
Handbook sales.............. 17,140.31
Bookletsales. .. ............. 2,962.90
Calculator sales. ............. 1,001.01
Membership supplies sales. . ... 2,928.87
Interest earned.............. 768.70
Cash discounts received. ...... 411,19
Bad debts recovered.......... 213.55
e —— $§76,800.74
20
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A ‘““Neon-Stick” Visual Modulation Monitor -

By C. A. Campbell,* W9QK

lished regarding 'phone adjustment, over-

modulation, the most obnoxious of abuses,
still persists. Most of us who operate 'phone con-
sistently are so used to it that we develop a toler-
ance and learn to understand the peculiar sound
of speech sliced up with “splashes’’; but a talk
with several who have given up ’phone for c.w.
was 80 convincing that it seemed a little further
investigation was needed.

All of our available accurate measurements are
based upon the use of a continuous audio signal
of one frequency for modulation when these
measurements are made. What happens when
we remove the 60 cycles, beat oscillator, or other
source of sine wave, and substitute one of the
most complex waves known, the human voice? A
wholly false but too general impression exists
(even in broadcasting circles) that because the
average energy in speech is greatest at lower fre-
quencies, the peak values are also; and, conse-
quently, if means indicating either of these at the
lower frequencies are employed, full information
regarding possible overmodulation is had. Recent
authoritative work ! has shown that this assump-
tion is not so! Energy peaks occur as often and
with fairly equal intensity over the range of 200
to 5000 cycles. The

DESPITE the many excellent articles pub-

The Federal Communications Commission has
instructed all broadcasting stations, or will
shortly, to install monitoring equipment which
flashes a light on every modulation peak exceeding
a certain value, some of the more progressive
stations having done this previously. The device
in its commercial form, while excellent, is no
doubt beyond the means of practically all ama-
teurs; but it seems that something similar is
necessary if we are to avoid needless interference.
Some years ago I saw & piece of neon tubing con-
nected to a modulated r.f. stage and watched the
thing flicker with modulation; upon inquiring
why it wasn’t used as a_ modulation indicator, 1
was told that it apparently wasn’t linear—or
something to that effect—and that, anyway, the
operator didn’t know just where to let the end of
the column shoot on modulation.

Out of curiosity, 1 obtained a piece of neon
tubing myself to find out just how the thing did
work and found that, on my particular outfit, if
the glow was allowed to extend about half the
length of the tube with the carrier unmodulated,
100% modulation was indicated by the tip of
the glow just touching the other electrode. Upon
passing apparently similar hunks of tubing
around, the reports were variable to say the least;

some said that they

intensities are very
nearly equal and
maximum between
500 and 2000 cycles.

When a carrier is
modulated, no mat-

overmodulated with
this adjustment, oth-
. ers couldn’t make it
work, and still others
said that they were
not ‘“hitting it hard
enough.” Recently,

ter how, it is the
peak modulating
voltage that determines the percent modulation;
consequently, even though the amount of average
energy is kept low, it is entirely possible and
probable that numerous unobserved peaks are
over-shooting on the positive half cycle and inter-
rupting the carrier on the negative. As we have
seen from too many articles to quote, this inter-
ruption causes an extensive series of r.f. side-
bands which are spaced apart by the modulation
frequency. The fellow with controlled carrier
supposedly operates at constant percentage mod-
ulation, but in all the schemes so far proposed it
can be shown that due to the time constant of
the necessary audio filter, it is entirely possible
for the higher-frequency audio components to
“gplash,” since the carrier cannot rise as rapidly
as a peak of higher frequency which may appear
in the modulation circuit.

* 301 Dodson St., Geneva, Il
1 Fletcher, Bell System Technical Journal, Vol. X, No. 3.

with better facilities
for investigating the neon tube itself, it was found
that the bunch of tubes I had passed around
were all different in construction and could not
be expected to work alike. Maybe if some more
were to be made just like the sample I was for-
tunate to possess, they would all work that way.
To make a long story short, we went into the tube
design quite thoroughly and found that the
diameter and length had to be in the proper
ratio, approximately 14 inches of 15 mm. tubing
being about correct, and the gas mixture con-
trolled quite carefully to keep the tip of the glow
distinct. It was also found that if the tube was
to respond linearly to peak r.f. voltage variations,
the electrode drop had to be as small as possible
(some electrodes may take as much as four or five
hundred volts, while those adopted require
about fifty). With this construction the life is
over 5000 hours.

(Continued on page 70)
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Inductive Neutralization of R.F. Amplifiers
By L. M. Craft* and Arthur A. Collins*

neutralization as “capacity’”’ neutralization
and another type as “inductive’” necutraliza-
tion. All neutralization circuits employ some type
of bridge involving both inductance and capacity.
However, it is common practice to adjust one
of the capacitics to balance the neutralization
bridge, thercfore in contrast it may be permissible
to use the term ‘‘inductive ncutralization” to
describe 4 bridge circuit in which a mutual in-
ductance is varied to perfect the balance.
Inductive necutralization circuits are very old,

IT IS perhaps incorreet to refer to one type of

INDUCTIVE NEUTRALIZATION IN A MANU-

FACTURED TRANSMITTER

The input and output tank coils are co-axial, the smaller
(input) being arranged to move in and out of the larger
(plate). Neutralization is accomplished by varying the
coupling. This particular installation corresponds to the
diagram given in Fig. 2, the tank inductance for the
pentode driver being divided into two sections. The second
section is mounted to the left, aith its axis at right angles
to those of the other coils so that coupling is minimized.

but they have not been widely used in connection
with receivers. An application of inductive neu-
tralization has recently been made to transmitter
circuits which offers scveral practical advantages
of general interest. An inductively-neutralized
amplifier is represented in Fig. 1. The input and
output tank coils L; and Lg are mutually coupled;
any simple mechanical means may be provided to
vary the degree of coupling. The connections and

* Collins Radio Company, Cedar Rapids, Iowa,

direction of winding of the two cuils are such that
the voltages produced in either coil by the mutual
inductance and by the grid-plate capacity current
are opposed.

A practical circuit may actually be as simple
as that shown in Fig. 1, but several precautions
must be observed if complete balance is to be ob-

—

C, Ca

' FIG. 1—THE FUNDAMENTAL CIRCUIT FOR IN-

DUCTIVE NEUTRALIZATION

tained. In the first place, the inductances Ly and
Ly must be connected dircetly across the grid-
filament and plate-filament capacities of the
amplificr tube; that is, there must be no taps on
these coils such as might be used for varying ex-
citation or loading. In the second place, if power
is to be taken from the plate tank ecircuit by in-
ductively coupling to the plate coil, the plate
tank circuit must have an effective Q" between
5 and 10; that is, the reactance of the plate tank

Fentode

It _|_c,m L
T |

RFC

|

18
FIG. 2—COUPLING CIRCUIT FOR MATCHING A
PENTODE PLATE TO THE GRID OF A FOLLOWING
TRIODE

The inductance in the resonant circuit is divided into
two parts, the inductance ratio of the two coils being
adjusted for proper powver transfer. The coil L1, connected
between grid and cathode of the amplifier tube, is coupled
ta the output tank coil for neutralization. The remaining
inductance is arranged so that there is no coupling either
to Ly or the plate tank.

AMMA

condenser at the operating frequency should be
one-fifth to onc-tenth of the load impedance seen
by the amplifier tube.! There is no restriction as

I This is quite in line with usual amateur practice. With a
load impedance as low as 2000 ohms (most tubes require a
considerably higher load for efficient operation) this require-
raent would necessitate an effective tank capacity of ap-
proximately 30 pufd. at 14 me., with proportionate values
on the other bands. As tubes are normally operated, consid-
erably lower tank capacity values could be used, although
excessively low C is undesirable because of the increased
harmonic output.—EDpITOR.
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to tank circuit ‘)"’ when the load is connected in
the capacity branch. X

The circuit is readily adjusted for neutraliza-
tion by any of the common meuns used to indicate
minimum current in the plate tank circuit when
it is tuned to resonance. The most convenient
method is to observe the rectified grid current
appearing in the amplifier with the plate voltage
removed. As the circuit is adjusted for neutrali-
zation a point will be reached where the grid
current does not fall as the plate circuit is tuned to
resonance.

Inductive neutralization has two impor-
tant disadvantages which, although thcy do
not preclude its use, must be borne in mind.
The first of thesec is that the adjustment for
neutralization is dependent upon frequency.
A limited range of frequencies such as from
14,000 to 14,400 kc. may be used without
readjustment of neutralization. When a single
set of coils is to be used over a wider range
of frequencies, such as an octave, it is con-
venient to link the neutralization adjust-
ment mechanically with one of the tuning
adjustments so that automatic tracking of
neutralization is obtained. The most usual
case, however, is the one in which a single
set of coils will be used for one or, at the
most, two fixed frequencics and in which it
is possible to have a plug-in coil assembly
mounting both plate and grid coils, so that,
once the neutralization adjustment is made,
it is not disturbed when changing from one
set of coils to another.

The second limitation of the system is that
the coupling coefficicnt for neutralization on
ultra-high frequencies is very large, and con-
siderable carc must be taken in coil design
and attention paid to the inductance of circuit
wiring. Perhaps the practical upper frequency
limit for inductive ncutralization is in the neigh-
horhood of 20 to 30 mec., except when amplifier
tubes of very low grid-plate capacity are used.

The list of advantages is more impressive. The
first of these is the extreme simplicity of the
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FIG. 3—SIMPLIFIED EQUIVALENT CIRCUIT OF
THE INDUCTIVELY-NEUTRALIZED AMPLIFIER

amplifier circuit and the case with which the
neutralization adjustment may bhe made. In
neutralization circuits employing a variable con-
denser for adjustment, the neutralizing adjust-

ANOTHER

ment always interlocks with one of the tuning
adjustments so that a see-saw procedure must be
followed to obtain an accurate balance. In con-
trast, the inductive necutralization adjustment
has an imperceptible effect on the tuning of
either the grid or plate circuits.

A second advantage is that an inductively-
neutralized amplifier is simpler and more com-
pact mechanically than a corresponding capacity-
neutralized amplificr. The plate and grid tank
coils themselves form the only components re-
quired for neutralization, and no special ncutral-

INSTALLATION OF INDUCTIVE NEU-
TRALIZATION

In thistransmitter the plate tank condenser and mutual-cou-
pling adjustment are ganged mechanically through a cam ar.
rangement so that neutralization can be maintained over a
wide frequency rangc.

izing windings, shiclding, split-stator condensers
or neutralizing condensers are required. A corol-
lary to the mechanical simplicity of an induc-
tively neutralized circuit is that higher opcrating
efficiencies are usually obtained. In most cases
an increase of plate cfficiency and reduction in
driving power is noted when changing from the
capacitive to the inductive system.?

An additional and very much appreciated fea-
ture is that parasitic oscillations are rarely en-
countered in an inductively-neutralized amplifier.
This is particularly true of the circuit of Fig. 2
where provision is made to match the grid circuit

? Probably because no splitting of the tank circuits is
necessary. With the ordinary capacity-balanced systems
either the input or output circuit is working under rather
unfavorable conditions, depending upon the type of neutral-
ization employed (‘‘plate’’ or “'grid"). In one case the effec-
tive load impedance is comparatively low for a given degree
of antenna coupling; in the other only part of the voltage
developed in the grid circuit is available for excitation pur-
poses. which makes excitation more difficult even though
the neutralizing circuit consumes negligible power.—
Epiror.
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of a neutralized triode to the plate circuit of a
screcn-grid driver.

Either single-ended or push-pull amplifiers may
be inductively neutralized. A symmetrical coil ar-
rangement for push-pull circuits is desirable to
avoid capacity unbalances between the windings.
Symmetry can be obtained by splitting one coil
and placing the other coil between its halves, or
by placing the coils side by side with their axes
parallel. The latter arrangement may give suffi-

lep=11,

| :
!

FIG. 4-—VECTOR DIAGRAM OF CURRENT AND
VOLTAGE RELATIONSHIPS IN THE CIRCUIT OF
FIG. 3

cient coupling only on the low and medium hxgh
frequencies.

DESIGN DATA

The following analysis of inductive neutraliza-
tion is interesting from a theoretical standpoint
and is useful when it is desired to calculate the
icircuit constants in advance. Fig. 3isa sxmphﬁcd
circuit showing one tank circuit con51stmg of in-
ductance L and capacity (2 which is both in-
ductwcly and capacitively coupled to the other
tank eircuit: The capacitive coupling Cyp is the
grid plate capacity of the amplifier. The input
tank circuit, consisting of inductance L; and
capacity (', is for simplicity replaced by the volt-
ages By, the voltage appearing across its termi-
nals, and Ej, the voltage induced in Le due to the
mutual inductance M between L; and Ls.

Consider first the circuit of Fig. 3, neglecting
any resistance appearing in either grid of plate
tuned circuits.

Then:

E, = ILw Ly and B2 = I'L,wM
where
=2xf and f is the frequency in cycles
per sec.
and /z, =current flowing in L;
Further let the mutual inductance coupling be
such that with the positive directions of E; and
E2 as shown by arrows in Fig. 3, E; and E; will be
180° out of phase as shown by the vector diagram,
Fig. 4.

Temporarily assume C2

short circuit. Then:

to be replaced by a

Tegp=FE) w Cop=11, w? Ly Cop
and / _@'2 - I AI
L=l ™ I

These currents are shown in Fig. 4 also. Icyp
leads E, in phase by 90° and I, lags E» in phase

by 90°. Thus /1, and I¢,p are in phase and if they
are made equal in magnitude there is no current
flowing in the short circuit. Thus the short circuit
may be removed and no voltage will appear
across the terminals of Ls and no current would
flow in a condenser Cg when added.

Thus for neutralization J¢yp, =1L,
or M=o LiLy Cyp.
If the coeflicient of coupling between L and L is
designated as k,

then M =kv/LiLe=1? Ly Ly C'gp.

Thus k=w?\'L; Lz Cp.

For design purposcs the capacity C,, is known
and the inductances Ly and Ls are chosen first.
A parameter

CopV' XL, X1, Lo
1000

is computed where Xr,=«l; and XIL,=wle
(Lh and Lq in henries) and C,, is the grid-plate
capacity in micro-microfarads. For various values
of this parameter the coefficients of coupling in
percent have been plotted versus frequency in
Fig. 5. This chart becomes more usecful if it is
noted that for a constant L/C ratio of the tank
circuits K is independent of frequency. A further
precaution to be observed in the use of this chart
is to keep in mind that cocfficients of coupling of
more than 509 are difficult to obtain at radio
frequencics.

K=

K=100 K=T0 K=50 K=30 K=20 K=15 K=10 K=1
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FIG. 5—COUPLING COEFFICIENT VERSUS FRE-
QUENCY FOR NEUTRALIZATION WITH VARIOUS
VALUES OF PARAMETER K

To make a more exact analysis, assume the
tuned circuits to have resistances R; and Ra
either due to loss in coils or due to load coupled
into coils from grid circuit or antenna circuit.
Then, using complex notation:

(Continued on page 86)
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Colloquy (‘““Hamdom” editor and alter ¢go):
How about a Y'L page this month?

OK; how many Y L’s have we got on the hook?

Four, including a pair
of sisters.

Oh, the poor things!
Take them down this in~
stant, and we'll see what
they're like.

Righto. Whom shall
we . . .er ... Imean,
with  whom  shall we
start?

Why, the Johnson sis-
ters, of course. Two
against one? Don't be
silly! (Tnz, Henry L.
Luoma, W9SQB, for the dope.)

SK any ham in the Great Lakes region about
< L W9PCU and he’ll tell you that
they are the two finest YL ops in the
country—und “regular guys,” be-
sides. (At least, that’s what we were
told!) They are Violet and Vivian
Johnson, of Chippewa Harbor, Isle
Royale, near the Canadian shore of
Lake Superior. Violet, hlue-eyed,
blonde, and tall, is 21; Vivian, about
two years younger, is dark, has hazel
eves, and—well, anyway, since get-
ting their first tickets in October of
1933 they have had nearly 3,000
QS0’s and have handled nearly that
many messages, all with 3 or 4 watts input to a
112A TNT. Their recciver is a 3-tuber using
30-31-30. Chances to be of public service have
been excellent on the island, and the girls have
never been found wanting. QST has chronicled
several of their feats, including the saving of
their brother’s life. Their rescue of Isle Royale’s
moose was dramatized in the A.R.R.L.-N.B.C.
series a year or two ago. Isle Royale is entirely
isolated in winter time, and amateur radio is the
only means of communication. But this sunmer
youw’ll be able to visit their Dad’s tourist resort,
and sample some of Violet’s fumous cakes and
pies, and enjoy some glorious hiking, or swim-
ming, or trolling. Whatever your forte, you’d be
assured a ““Royale” welcome at WIPCU!

};\LICE FITZGERALD, W1FRO, likes any-
4 X thing where competition is involved. Doubt-
less that’s the reason she is such an outstanding

“traflic man.” Although she has been licensed but,
three years, she is O.R.S., 0.B.S., R.M., and has
one of the most efficient stations on Trunk Line
“C.” On the air with a flea-power rig in February,
1933, she handled a message and got such a kick
out of it she was O.R.S. a year later. The present
station line-up is 47-46-"10’s p.p. with 100 watts.
Now 19 years of age, a bookkeeper by occupation,
Alice has many avocations and enthusiasms.
Swimming, bowling, skating, skiing, rifle shooting
—--she likes all sports. She is an ardent Red Sox
fan, and intersperses radio with attendance at
baseball, hockey and football games, wrestling
matches and boxing bouts—anything with the
earlier-mentioned competitive element. A music-
lover, too, her tastes run from musical comedy to
opera. Finally, her ambitions: (1) To be a ncws-
paper reporter; (2) a commercial ticket! Perhaps
her flood work on behalf of Boston newspapers
mway help with the first.

SAYS Carrie Jones, WOILH: If I
can’t get any answers to my calls
after this is published, I will know
the reason why! Says the “Hamdom”’
editor: Well, if I were you, I wouldn’t
worry. Anyway, we shouldn’t be
speaking of WOILH thus informally,
for she is actually Mrs. M. D. Jones,
the OM being WOICN. It was one of
those things. The OM, needing code
practice in late 1931 while boning up
for his ticket (they were married in
1928; note the 3-year lapse!), picked
on the X'YL. So intrigued did she become that, lo
and behold, she passed her exam the sume time he
did. From a Hartley ’10 she has progressed to
59-841-242A-852. She
is O.R.S., R.M.,
D.C.N.S,, A1Op, and a
beacon light on Trunk
Line “K,” where she
averages 8 to 14 daily
skeds. Her ambition is
to be O.R.S. “Queen”’—
and maybe she did it,
this time! Well, what
else? Brown hair, blue
eyes, 5-feet-3, 130
pounds, a charming 26,
and—she got her Class
A license in 1933 (just couldn’t let the OM get
ahead), but she wants it known she’s “strickly
a c.w. hound” for a’ that!
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1935 Sweepstakes Contest Results

By E. L. Battey, WIUE*

you win and perhaps you don’t—and you
never know until it's all over! But
whether you do or whether you don't, you have a
whale of a lot of fun and get much good operating
experience. The Sixth All-Section Sweepstakes
Contest was no exception. From start to finish the

I I AM radio contests are great stuff! Perhaps

W3BES, E. PENNSYLVANIA WINNER
Jerry Mathis ran inputs of up to 1 kw duringthe SS. For
7 and 14 mec. the tube line-up was 802-two 802’s-’52-t1vo
52’ (500 to 1000 avatts). For 3.5 mc.: 802-two 802’s-’52
300 to 500 wwatts). He attributes his 72,215 score to the

RO recciver, use of 13 crystals, break-in, careful selec-
tion of operating times, use of the three most popular S.S.
bands and plenty of soup in the antenna.

bands buzzed with “CQ S8S," “Ur nr 73 ok,”
“Tnx for new section,” “CQ SS,” “Hr msg fm
..., more “CQ SS,” and other familiar
phrases found in the ‘“Sweepstakes.” There were
no lulls {except when one lost a vital piece of the
station apparatus!—und what an unequalled op-
portunity a contest provides to see of what stuff
your station is made!!). Operating skill was
matched against operating skill. And good operat-
ing ability, plus a good receiver, a well-adjusted
transmitter and intelligent use of the various
bands was the winning combination!

W6JMR expresses well the feeling of the ardent
“SS-er”’: “The SS is a whole lifetime wrapped up
in one weck. You start out even with the other
fellow; you're full of vim and vigor, have certain
goals you hope and strive for. As the contest goes
on, maybe you get there and maybe you don't.
Maybe you get the breaks—maybe you don't.
But it’s all in the game, and you keep fighting on
. until the end, then sit back and say, “There’s my

¥ Agsistant Communications Manager.

record, and rotten or not I'm proud of it.” There
are those who give up the battle early and just
plain quit; there are those who keep fighting on
against hard luck to the bitter end and take joy
in the fact that they’ve done the job just as well
as they were able; and, of course, there are Dame
Fortune's chosen few whom you just can’t beat!
That's the SS.”

The accomplishments of 676 operators are
recorded in the list of scores. In addition to the
usual listing of number of sections worked by
each participant, the number of different stations
worked, power factor used and number of operat-
ing hours are also recorded so that a more com-
prehensive picture of each operator’s success may
be given. 389% of all scores topped the 10,000
mark . . . 199 are over 20,000! Forty-five
scores are above 40,000 . . . 27 above 50,000!!
Sixty or more sections were worked at 36 stations!
Grasp the significance of these facts and you’ll
realize that the Sixth National QSO Party—the
Sixth SS—was some contest!!

Certificate awards are hbeing made to the lead-
ing operator in each of 66 of the 69 A.R.R.L. Sec-
tions. No entries were received from Mississippi,
Western Florida and the Philippines. Competi-
tion was extremely keen in practically every one

WSBEN

If neatness in station arrangement aids operating, one
of the answers to WS8BEN'’s 46,943 points is immediately
apparent! Enclosed in the framework is a 59 crystal or
e.c. oscillator, 59 doubler and RK-20 final, 100 watts in-
put. The receiver is a three-tube t.r.f. The skywire is a
66-foot Hertz, single wire feeder.

of the 66 sections where awards are being made
and especially so in Illinois, where 55 operators
reported scores. The N.Y.C.-L.I. and Ohio Sec-
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tions each have 36 operators listed in the scores;
Western New York has 34, Connecticut 30.

LEADING SCORERS

While actual competition in the Sweepstakes is
between the operators within any given section
(awards go only to the leading operator in each
section), it is only natural that contestants should
strive to place high “nationally.” This is, indeed,
one of the factors that keeps the contest hum-
ming and interest high. James W. Ringland,
WB8JIN, Norwood, Ohio, takes highest honors in
the 1935 Sweepstakes with 99,509 points!! One
more section and he would have topped 100,000,
but every SS-er knows that ‘‘one more sec-
tion” is usually the ‘‘one that gets away’'!
WB8JIN worked 534 different stations in 63 sec-
tions in a total operating time of 86 hours . . .
a record of which to be proud! The rig at W8JIN
consisted of a 53 crystal oscillator, 841 doubler-
buffer, P.P. ’10’s final, running at 96 watts input.
Four different frequencies were utilized in each
of the 3.5- and 7-me. bands, and two frequencies
on 14 me. Antenna was a 66-foot Hertz, single-
wire feed. Harold C. Pratt, W1EZ, Pownal, Vt.,
placed second-high with a score of 86,690, work-
ing 504 stations in 58 sections in 9014 hours. A
single '10 did the business on 3.5 (50 watts) and
14 me. (25 watts), while an ’03A running at 100
watts took care of 7 me. Not far behind W1EZ
comes Cameron Pierce, W6HJT, San Mateo,

Y g

W7CY, CHEROKEE, WYOMING

Located in one of the “‘hard to get” sections, W7CY
brought joy to many. In ham radio since 1912, his present
rig consists of *47 crystal oscillator, 10 buffer-doubler,
801’s p.p. final; input 92 watts. During the contest only the
801’s in p.p. were used due to more flexible band switch-
ing and frequency changing. Equipment includes a Leeds
freq-monitor and an RME9-D with ACSW3 as a two-
stage pre-selector for receiving. The antenna is an 80-
meter Zepp working on three bands. For receiving a
double doublet is used.

Calif., with 81,648 . . . the result of contacts
with 448 stations in 63 sections in 70 hours of
operating. OM Pierce used nine different fre-
quencies on three bands (3.5-, 7- and 14-me.) and
pushed out with a pair of "10's in the final, 95
watts input. To W8JIN, WIEZ and W6HJT:
Well done and congratulations! 1t is interesting
to note that each of these gentlemen made use of
the 3.5-, 7- and 14-mec. bands. It has been demon-

strated time and time again that good judgment
in using the “right band at the right time’’ counts
much in making a winning score! R. D. Carter,
VE3QD, Toronto, leads the Canadian partici-
pants with the noteworthy score of 68,076, based
on QSO’s with 375 stations in 61 sections . . . 85

WB8AQ
Designed for operating, W8A(Q, owned and operated by
Ev Gibbs, makes a pleasing appearance. The tube linc-up
is an RK-20 crystal oscillator and ’03A amplifier, running
at 180 watts input. W8AQ was one of the highest scoring
Ohio stations.

operating hours. He also used less than 100 watts
input.

At this juncture it is revealing to “turn back the
pages of time’’ to the First Sweepstakes Contest,
held in 1930, and note that the national high score
in that competition was only 13,158 (153 stations,
43 sections). At that time that was a real record
and W1ADW, whose achievement it represents,
should not feel that we are now attempting to be-
little his accomplishment! We only wish to il-
lustrate how the SS has grown and how much
more can be accomplished to-day! Further, the
first SS lasted a full two weeks and there was no
“time factor’” —-in 1935 scores were based on
only 90 operating hours.

We list here all scores above 50,000. The opera-
tors concerned should feel no shame if their hat
sizes have increased a notch or two. Who wouldn’t
swell with pride at such operating records!?
WSJIN 99,509, W1EZ 86,690, W6HJIT 81,648,
W4AG 79,680, W8BYM 76,725, W8FIP 75,609,
W3BES 72,215, WA4CA/9 70,492, VE3QD .
68,076, WI9DCB 66,681, WS8NUR (WS8GUF
opr.) 65,056, W5ASG 63,612, W8DOD 61,331,
WS8KUN 59,508, W4PL 58,588, W5CJZ 58,212,
WI1ELR 57,175, W1DHE 56,917, W9AUH 55,-
836, W30Z 55,491, W2HHF 54,312, W2CWE
53,586, W4IB (two oprs.) 53,105, W4BOU 51,-
480, W5WG 51,153, WITS 51,125, W3EOP
50,447.

There have been six Sweepstakes but so far no
operator has worked all 69 sections in any one of
them. That is something to shoot at in future
Sweepstakes. WOAUH came within one of hitting
the coveted 69 figure in the 1934 contest, missing
it only by the Philippines. In this 1935 contest the
three operators at W6GPU managed to corral 67
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sections—all except Nevada and New Mexico!
The best work of a single operator was that of
W7BSU and W9AUH, each of whom snagged 66
sections. W7BSU missed only Mississippi, West-
ern Florida and the Philippines, while WOAUH
missed Western Florida, New Mezico and the
Philippines. The lads say, “There’s always a next
time,” so watch out, records! The complete list of
those working 60 or more sections is as follows:
67: W6GPU (three oprs.); 66: W8BSU W9AUH,;
65: W3BES W4CA/9 W4IB (two oprs.) W4PL
W5LW W6SN WSKKG; 64: W4AG W4APU

W5CJZ’ EFFICIENT LAYOUT

Barney Moffatt, W5CJZ, won the Oklahoma Section
certificate with a score of 58,212, His transmitter consists
of the popular *47 crystal. ’46 doubler, ’10 final arrange-
ment. Seven crystals and three bands, 14, 7 and 3.5 mcs.,
were used.

W6EPZ WSAQ; 63: WIDHE WITS W3EJO
W40I W5CJZ W6HJT WSJIN W9AQD; 62:
W2HHF W5ASG W6GTM W8BYM WSFIP
WIDCB; 61: W3EOP VE3QD WSNUR
(W8GUF opr.) WIIPT; 60: WiIMK (Hal opr.)
W4BOU W9BTJ WOVKEF,

Three hundred or more stations were worked at
42 participating stations. W3BES leads the pro-
cession with contacts with 563 different stations,
an average of 6.3 per operating hour. A pile of sta-
tions by any man’s count! W8JIN worked an
average of 6.2 per hour for a total of 534. W1EZ
worked 504, or 5.5 per hour. The complete list of
multi-QSO artists is W3BES 563, WSJIN 534,
WI1EZ 504, WIDHE 486, W6HJT 448, W2HHF
442, WOAUH 424, W3EOP 417, W4AG 416,
WA4IB (two oprs.) 415, WSBYM 413, WSFIP 412,
WIELR 408, WSNUR (WSGUF opr.) 397,
WIAQD 393, W6GPU (three oprs.) 385, W2BXA
3877, VE3QD 375, W4CA/9 371, W9DCB 362,
W30Z.354, W1BVP 353, WSDOD 351, WSKUN
349, W2CWE 347, W8SAQ 346, W5ASG 342,
W2FIS 334, W4PL, 332, WSKKG 330, W5LW
327, W7BSU 319, W2AHC 318, W8JTT 315,
VE3ACS 315, W40I 313, W1IGME 311, W5CJZ
308, W2PY 307, W3EXB 302, W3NF 302,
W3BKZ 300. One of the “burning questions’ in
SS participation is whether to spend time looking
for new sections, which increase the multiplier, or
whether to work as many stations as possible
(thereby increasing the points to he multiplied)
and let the multiplier take care of itself. Opinions

vary on this and it is not possible offhand to say
just which is best. However, and let this be a tip
to those who enter future Sweepstakes, we are
convinced that it is highly important to build up
the section multiplier, but we are also convinced
that there is a “turning point’’ in building up a
score, after which additional sections become less
important, and when it pays to start working as
many stations as possible. Just when this turning
point is reached, we don’t know—possibly after
working 35 sections, 40 sections, 45 or who can
say? The point is, such a turning point exists and
the contestant who finds it will have found one of
the secrets of highest honors. Get out the slip
sticks, boys!

USE OF FREQUENCY BANDS

7 mec. has been becoming more and more the
most popular SS band. In this contest 859, of all
contestants made full-time or part-time use of
7 me. 269 made full-time use of this important
band. 3.5 me. was the sccond most popular band
with 559 of all participants operating there either
full- or part-time; 119, uged 3.5 me. exclusively.
The greatest value of 3.5 me. lies in its ability to
produce the more “local’’ sections, not so readily
obtained on the highest frequencies. 419, used
14 me. full- or part-time. 219, divided operation
hetween 3.5, 7 and 14 mec., 20% between 3.5 and
7 me., and 16%, between 7 and 14 me. 28 mc. was
used for the first time in an SS and 56 and 1.75
me. came in for a slight amount of usage. Among

‘WIGME

A familiar signal throughout the S.S. was that of Rus
Clark, WIGME, O.R.S. His compact station shown here
consists of a 53 crystal oscillator-doubler, *46 buffer-
doubler and p.p. ’10’s final amplificr; a Skyrider recciver;
and a monitor, which rests between the transmitter and
receiver. The rig puts out on the 1.75-, 3.5-, 7- and 14-mc.
bands. Input averages 90 watts.

those using 28 me. were WIFRK, W3CHH,
VE3DU, W4AJY, W5WG, W6DIO, W7EVV
and W8ITK. A careful use of all the most popular
hands at the right times is the answer to best re-
sults in most cases. Witness thut WSJIN, W1EZ
and W6HJT each used 3.5, 7 and 14 me. And that
W9AUH and W7BSU, who each worked 66 sec-
tions, also used those three bands. The W6GPU
operators worked their 67 scctions on 7 and 14
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me. An exception to the rule that it is not usually
possible to work a great many sections on one
band only is W6SN, who worked 63 of his 65
sections on 7 me.; the other two were worked on
14 me.

THE POWER FACTOR

There were but two power classifications in the
1935 Sweepstakes—those using ‘“up to and in-
cluding 100 watts’”’ (who multiplied their basic
scores by 1.5 for final scores), and those using
“over 100 watts’’ (who multiplied by 1 for final
scores). The final scores of those using power over
100 watts part-time, and under 100 watts part-
time, are comprised of the total of their “low
power’’ and “high power’’ scores, which are com-
puted separately. 75%, of all contestants chose to
operate in the “100 watts or less” group, taking
advantage of the 1.5 multiplier. 249, used over
100 watts, while the remaining 19, operated in
both classifications. WS8JIN was the highest
scorer using the 1.5 multiplier, W3BES highest
using multiplier of 1, and W4PL highest operat-
ing in both power groups. In order to give an idea
of actual accomplishments (number of stations
worked and number of sections worked) of those
using power under 100 watts and those over 100
watts the following statistics are given. These
figures will help to determine the relative merits
of the two power classifications. We reach no
conclusions, however, since operating ability and
use of bands play such a big part in actual results.
Of the 42 stations where 300 or more stations were

W6HJT, HIGH WEST COAST SCORER
The highest west coast scorer and third highest national scorer

was,Cameron G. Pierce, W(
448 stations in 63 sections brought him 81,648 points.

worked, 21 used 100-or-less watts, 18 used over
100 watts, and 3 operated in both classifications.
Of those working 60 or more sections, 18 used
over 100 watts, 17 used 100-or-less watts, and 1
operated in both classifications. W6GPU (two
oprs.), who worked 67 sections, and W7BSU and
W9AUH, who worked 66 sections, all used over
100 watts. W3BES, who worked the most sta-
tions, 563, used over 100 watts, while WSJIN
(534 stations) and W1EZ (504 stations) used
under 100 watts. As a matter of record, 46 of the
66 section-winners operated in the 100-watt-or-

. He used a’47 crystal oscillator,
841 buffer and p.p. ’10’s final with 95 watts input. Ning frequen-
cles were used on three bands (14, 7 and 3.5 mec.). Contacts with

less group, 18 operated with over-100-watts, and
2 operated in both groups.

LOW POWER RECORDS

The work of several operators, who used what
we consider truly low power, is worthy of special

W6LDJ

Winner in the San Diego section was W6LDJ, O.R.S.,
owned and operated by S. T. McNeal. The rig used in the
S.S. was a 59 c.c.-e.c. oscillator—'46-801-242A. A Zepp
on 7 and 14 mcs. and a center-fed antenna on 3.5 mc. were
the radiators.

mention. WOVES worked 107 stations in 31 sec-
tions using only a 45 TNT with 5 watts input.
W2EEL worked 124 stations in 22 sections with
6 watts input. WOKCG made 18,075 points (124
stations, 50 sections) using 7 watts to a ’71A
amplifier. With 8.1 watts to & ’12A TNT oscilla-
tor, W5BD made 13,455 points (118 stations, 39
sections). WS8FDA, using but 10 watts to a single
"71A oscillator, made the astounding total of
45,441 . . . contacts with 283 stations in 54
sections! 19,593 points is WSNDG’s record
using 10 watts on 3.5 me. and 12.5 watts on
7 me. into a '45 Hartley. He worked 158
stations in 42 sections. W3FBM used a 45
Hartley on 3.5 and & '45 TNT on 7 mec., each
with 10 watts input . . . and he worked 160
stations in 41 sections for 19,250 points.
WOIAND, using the 3.5-mc. band entirely
except for five 7-mec. contacts, and with but
16 watts input to a single 2A5 crystal oscilla-
tor, made a score of 30,141 . . . 200 stations
in 51 sections! Of interest also is WOAND’s
receiver—an ’01A detector and '01A audio!
‘The records of these operators deserve
the praise of everyone who ever sent a
cQ!

PHONE PARTICIPATION

VE3ER made the highest score, 4623, of those
operators using radiotelephone. He worked 67
stations in 23 sections using the 3.9- and 14-mec.
bands ; many contacts were ’phone-c.w. W4BZA
made 1562 points (36 stations in 22 sections) on
14-,3.9- and 1.75-mec. ’phone. Thirty-two contacts
were on 14 me., 2 on 3.9 and 2 on 1.75. W4DGS’
952 points were rolled up on 1.75-mec. 'phone; he
worked 34 stations in 14 sections. Using 3.9 and
14 me. WODMF worked 17 stations in 17 sections
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for a score of 563. In addition to making one of
the highest c.w. scores, WSFIP put in a little time
on 1.75~ and 3.9-mec. 'phone, making 138 points
(23 stations, 2 sections). W6HJIT made one con-
tact on 3.9-mec. "phone.

CLUB AWARDS

Scores were submitted by amateurs in 83 dif-
ferent clubs. Special certificate awards were of-

w30z '
‘The Inestage rig at W3OZ consists of 53 crystal, ‘46

doubler, ’10’s p.p. amplifier, 860 final. Keeping the input
below 100 avatts for the contest Edwin Roller led the Md.-
.-D.C. Section with 55,491 points.

fered to the highest scoring participants in each
A.R.R.L.-afliliated club where three or more in-
dividuali club members took part and submitted
scores. Awards are heing made to the following
amateurs in the clubs indicated: W1IOT, Wor-
cester (Mass.) Radio Association; WINE, Con-
necticut Brasspounders Association; VE2FG,
Montreal Amateur Radio Club; W3ATR, Beacon
Radio Amateurs (Philadelphia, Pa.); W3BES,
The Frankford Radio Club (Philadelphia, Pa.j;
W3EOP, The Key Club (Easton, Pa.); VE3QD,
Hamilton Amateur Radio Club; W4APU (c.w.),
Birmingham (Ala.) Amateur Radio Club;
W4DGS (’phone), Birmingham (Ala.) Ama.teu.r
Radio Club; W5BDI, Houston (Tex.) Amateur
Radio Club; W6CIS, Associated Radio Amateurs
of San Francisco; W6KBD, Whittier (Calif.)
Radio Amateurs’ Association; W8BDV, Finger
Lakes (N. Y.) Transmitting Society; W8DOD,
Rochester (N. Y.) Amateur Radio Association;
WSEMW, Central New York Radio Club;
WB8IAW, Cleveland Heights Amateur Radio
Club; W8MCL, Bluefield (W. Va.) Amateur
Radio Club; WOAWP (c.w.), The Wichita (Kans.)
Amateur Radio Club; W9DMF (’phone), The
Wichita (Kans.) Amateur Radio Club; W9LKI,
Fort Wayne (Ind.) Radio Club; W90QW,
Southtown Amateur Radio Association (Chi-
cago); WORCQ, Egyptian Radio Club (E. St.
Louis, Ill.); W9RH, Milwaukee Radio Ama-
teurs’ Club, Inc.

Members of 62 other clubs submitted scores
but, since there were not three or more entrants
from their clubs, no awards can be made. If, upon

checking, any club finds that it actually had three
participants, but no award has been made, we
shall correct the situation upon receipt of such
advice. There are many cases where contestants
did not mention membership in any club so their
work could not be credited towards a club
certificate.

ITEMS OF INTEREST

Probably the closest race of the SS contest was
in the Northern Texas section between W5CPB
and W5BTS; they wound up with only 31 points
difference in scores—W5CPB 17,784, W5BTS,
17,753. Other close battles were in E.N.Y., be-
tween W2EWD, 27,669, and W2BMX, 27,284;
385 points difference; in W.N.Y. (the Central
New York Radio Club), between WSEMW, 34,-
506, and WSAQE, 33,810; 696 points difference;
and in N.Y.C.-L.I., between W2HHF, 54,312,
and W2CWE, 53,586; 726 difference. W2FIS
QSO’ed W1AQW, Lewiston, Maine; his next
QSO was with WSCHR, Lewiston, Pa. WOEHA
did one better by working Lewiston, Pennsyl-
vania, Vermont and Maine. Mrs. Mary Roth,
WO9TSYV, is winner in Illinois; she says she could
have made more points, but had to attend to her
housework as well as cook a Thanksgiving dinner
for six! And yet some of the OM's say we need a
multiplier for the married men!! The texts of all
messages originated at WSKXA were titles of
popular songs. WOVKTF’s first QSO of the contest
was with W4SV, Florida on 14 me., and his last
was with W7EOF, Tacoma, Wash., on 3.5 me.—
two extremes in frequencies, and two extremes in
geographical location. W9IGW and W9OUD,
brother and sister, with rigs at the same QTH,
had to share time. The “biggest little’’ report
came from WOMMX—a two-foot figure ‘2" cut
out of wrapping paper, carrying a score of “2.”
Hi. Oddities at WONUTF: Working W8AVH,
WIAVH; W5AQE, WSAQE;W3CHH, WOCHH!
WS8DED will award free QSL cards to the highest
national scorer. Says WOKEH, ‘“Please note that
stations can be worked on CQ’s—only 4 CQ's
missed during the contest.” First Michigan con-
tact at W3DPU was W8GQB; the very next con-
tact was with W8GQC, also in Michigan! Sour
grapes: ‘“This score won’t win a prize but then, I
didn’t try very hard.” The average number of
operating hours of the 66 Section winners was ap-
proximately 65. W4CA, operating portable at
Nederland, Colo., is believed to have had the
highest location in the SS—8257 feet above sea
level. One of the worst locations is claimed by
W6BNH, Stanislaus Power House, Stanislaus,
Calif. Says he, “I'm down in a canyon on the
Stanislaus River with the highest points at about
2000 feet. The camp is on the east side of a horse-
shoe bend of the river. It takes a 1500-foot jump
to get our east and south. The country is full of
mineral deposits, besides all the power equip-
ment!”’ WSKKG offered a milliameter to the
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West Virginia station contacting more sections
than he did—but nobody did it. Proof of a suc-
cessful contest: The few heard calling “CQ No
SS”-—they couldn’t raise anything but! Hi.
Break-in operation more than proved its worth to
those using it—saved precious minutes and
soothed weary nerves. There is keen SS rivalry
between North and South Louisiana. Looking
ahead, W5BZR says he’s going to win the
Louisiana award in the next SS and gives the
Southern Louisiana gang fair warning. The
Wichita (Kans.) Amateur Radio Club was spon-
sor of a local competition, several equipment
awards being donated by local supply houses.
Asking one ham if he were in the SS, K6CGK re-
ceived this answer: ¢ No, OM, I don’t hold tickets
for any sweepstakes.” W6HJT was on the air
about ten hours less than in the 1934 competition,
but he worked about 200 more stations and was
using one third the power of the previous year.
W6FVD reports, ‘“ Using almost same equipment
a8 previous year made about 6000 points more—
even with the reduced multiplier. This is mostly
due to using two bands instead of one only as in
1934.” W3DSC’s message to an unknown W9,
“Hope you are in Wisconsin”---bhack came, “Hr
msg fm Milwaukee Wis. . . .” W2HHF’s mes-
sage to W7JL: “Wish I could work Oregon’-—
on signing, he was called by W7AFG, Portland!
W3BZP’s operation was all from his bed, where
he was confined during the contest. Among the
“youngsters” in the SS: WOVES, age 14; WONUF,
15. One lad who was put off the air by blown
equipment moaned, ‘“Woe is me!’—‘Whoa was
he,” say we. The old 90%, operator, 10%, station,
formula was checked by many contestants and
found to be correct—W4AG goes further and says

that 99 of the 109, constitutes the receiver!
W6BPM hands the SS a real bouquet: “Used to
be one of the sideline skeptics, but am now really
glad I got into it.” And voicing the opinion of
many, W2HWS asserts, ‘“The greatest thrill since
I got my ticket.” ‘““There’s nothing like an SS ex-
cept another SS,” says W7DGY. W6JMR’s mes-
sage to W1AVJ, New Hampshire, told of the
need of Vermont to complete his 48 states.
W1AVJ gave him the call of a Vermont station
. . . and the next station worked was in Ver-
mont! WAS at last! VEI was also needed to com-
plete the Canadian districts and—sure enough,
right after signing with Vermont, VEIER was
worked. W4CA/9 worked all states but Missis-
sippi. W5DQB got his 48th state in the SS.
W6GAL and WSITK both saared the long-
needed Vermont. It was the 48th for W6GAL.
After five years of trying, WSAZU finally landed
South Dakota. You can’t beat the Sweepstakes
for adding new states! Only six contestants put in
more than ninety operating hours—and they for-
feited points accordingly: WIDHE, WI1EZ,
VE3ACS, W6GPU, W8JTT, WSNUR. W1DHE
observes, “With over 50,000 points it is just
about impossible to gain points by operating
overtime.” 629, of W5BDI’s contacts were
made by calling CQ SS, the remaining 389, by
calling stations. The biggest kick for W9JCW
was snagging VE4NH for the last needed Cana-
dian section one-half hour before the final
gun! Oh, those final minutes! How they speed
by, and how we work for that additional sec-
tion and a few more contacts!! And the dis-
appointments—the ones we missed—compen-
sated for by the ones we didn’t expect. What a
game!l

SCORES

Sixth All-Section Sweepstakes Contest, 1935

(Scores ure grouped by Divisions and Sections, in the order
listed on page 5 of each issue of QST. . . . The operator of the
station first-listed in each Section is winner for that Section
unless otherwise stated. . . . Asterisks denote stations not
entered in contest, reporting to assure that stations they
worked get credit. . . . The number of sections and number
of different stations worked by each station are given following
the score. . . . Likewise the ‘‘power factor’’ used in com-
puting points in each score is indicated by the letters A or B.

. . A indieates power up to and including 100 watts (multi-
plier of 1.5), B indicates over 100 watts (multiplier of 1), . . .
‘The total operating time to the nearest hour is given for each
station and is the last figure following the score.-. . . Exam-
ple of listings: W3BES 72215-65-563-B-89, or, Final Score
72215, number of sections 65, number of stations 563, power
faxtor of 1, total operating time 89 hours. . . .)

! Two oprs. Combined score: 72735. ? Station Score. EHM 4514, CRM 3270

W3BZP 4869-27- 60-A-29

4290-22- 66-A-39

ArLaNTIC DIvISION

£, Pennsylyrnia W3BGD  3393-29- #2-B-16

3B 72215-85-563-B-891 \y3000%  1200- 16— 25-A- 5
WSEQP  5047-61417-B-70 W3DMF  1113-14- 28-A-15
WSFDA  45141-54-243-A-89 g pQ 360— 8 16-A- 6
WBMAH  40313-55-246-A-76 \y3ppJ 168- 7- 12-B- 1
W3BRU  39516-52-254-A~62 WaMG* 5 1~ 1B- -
WSI'LB)PU 36192-52-236-A-66

32423-55-199-A-72 C.

1 V30 55491-53-354-A-89
35282-59-300-B-85
15600-40-130-A-33
11319-49-117-B-60?

W3FKJ  17644-34-172- 10973-35-108-A~78
3AD 15480-40-129- X324-31- ¥1-A-38
W3CCD  13392-32-147- W3ER 5856-32~ 61—
W3ENX  11868-43-190- W3EOU 5520-24-115~
W3EDC  10788-31-116-. W3FFN 2016-14- 48-
W3DGM  9936-32-104- W3FSP 1848-16- 41~
WSMZC  7600-38-100- W3ENK  1053-13- 27
W3AKB  4884-22- 75-. W3FJE 624-13- 17~

. 3 Score of opr. W8FWY; oprs. WSMLM and WM

JV
also made 3 contacts. ¢ Station score; oprs. WSL.DA, W8JQV. 8 WSGUTF operating. § Station score: oprs. WOUQT, WOAYO. 7 Both

power factors; high power: 6444, low: 4848, 8 Score of opr. WIKHD:; opr. W9

G also made 18 pts. ¥ WOKAU operating, !0 Portable

at Angola, Ind. 1{ Both power factors; high power: 10008, low: 168. 12Station score: oprs. WYPUC, WIRIK, Individual oprs. scores not
itemized so No. Minn. award cannot be made untilscore of highest operator at W9PUC {8 ascertained. 13 Both power factors; high power:
£04, low: 57984, 1¢ Station score; oprs, W4IB & P. McCampbell. 18 Roth power factors; high power: 5760, low: 192. 18 Both power fac—
tors; high power: 8084, low: 28512, 17 Both power factors; high power: 5310, low: 180. 18 W9SCW operating. 1? Portable at Parkville,
Mo. 2° Both power factors; high power: 39273; low: 105. 21 Chief opr. Hal Bubb operating. ¥ Connecticut Brasspounders Assoclation:
WIGBX operating. 2 Statlon score; oprs. W1T8, W1UE. ¢ Phillips Academy Radio Club; station score, oprs. WOKJQ, WIEFM,
WI1GQB. 28 Worcester Polytechnic Institute Radio Club:stationscore, vprs. W2GNI, WITX, WIBIH, W1CCD, W1ISG. 28 Worcester
Radlo Association; W1IDG operating. # Radlo Club of St. Paul's 8chool; W1IZL operating. 28 Bolse Jr. College Radio Operators Club;
score of opr. W7/BRU; opr. W7DKY also made 6 pts. 2° Acore of opr, WABVD; opr. WATP also made 140 pts. $° Both power factors:
high power: 5907, low: 15120. 31 Portable at Nederland, Colo. #2 Station score; oprs. W6GPU, W6GFE, W6BXL. 3 Both power factors;
high power: 17334, low: 60. 3 Portable at State College, New Mexico. % Station score; oprs. VE1HG, VEIEP, VELHJQN The Conn,
award goes to W1IGME since W1T8 (HQ member) I8 not eligible.
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W3PN 198- 9- 11-B- 3 WOVES  9904-31-107-A-35 WSLVV  1370846-149-B41 W4BAO 3000—25- 40—A—13
W3DRE*  12-2- 2-A-1 WOGSB  9102-37- 82-A—20 WSMMM 13253-39-112-A-3¢ W4DDJ* - -
WOTAY  8820-35- 85-A-31 WSMAE 10560-32-110-A- -  W4ZZ* ol
So New Jers WOAZP  7832-44- 90-B-20 WSCTP  8715-35- 84-A-26 =
31304-52-302-B-57 WOKMN 7719-37- 73-A23 WSAZU 866644~ 99-B37 Hosox Drvision
wszxn 30000-50-302-B-71  WSRZU  7560-30- 86-A-37 WSLCO  8505-35- 83-A-28 York
W3DBD  29464-58-257-B-81 ~WOTQL  7304-31- 80-A-23 WSWE  7560-35- 72-A- — Jﬂggﬂ'gﬂe ok 620T-A
WIFTK  23025-50-154-A-37 WODDO  7236-36- 69-A-23 WSJRG ~ 7380-30- 83-A-27 \WIEWD 27660-46-207-A-83
W3FBM  19250-41-160-A-63 W9OQW  6696-31- 75-A-33 W8DQZ  6612-38- 87-B-22 W2DD 27284-43-213~ A
W3DEC  18262-44-139-A-30  WOOVY  6167-34- 64-A-20 WSFKW  6212-41- 52-A-33 WZDDW 22248-36-207-A-59
3BPD  13320-45-148-B-44  WOKHD  5776-38- 78-B-20t WSUW  5202-28- 64-A-10 W2GT 1080040~ 90-A-36
W3FFE  9475-29-114-A-30 9LL 5250-28- 63-A-15 W8CXF  5022-31- 54-A-24 WﬁK 8521-23- 95~ A"g
W3DQO  4892-28- 71-B-19  \WOPLL  46%0-30- 53-A-23 W8APC  4644-18- 87-A-34 WZHYIZ{ apaa-at- Ly A5t
W3BGL*  566-13- 15-A-13  WOKEH  4500-30- 75-B- ¥ W8OPB  3ssx-27- 74-B- - W2HIK  4101-19- 74-A-20
W3AWH*  48- 4- 4-A- - WOSXL  4326-28- 58-A-33 WSKJG  3860-31- 42-A-32 &’,gg 1 )zv ~936-}§- 5= A-lg
WORKR  4026-33- 61-B-14 WSLTI ~ 3852-26- 40-A-20 WZBIX 828-12~ 2 A
Western New York WOMUX  3938-25- 53-A-24  WAIFC  3128-3¢- 48-B-g1 \W2HYC — 705-10- 24-A-
W8DOD  61331-50-351-A-87  WOINA  3G48-20- 42-A-14° \WSHFE  2500-25- 50-B- 8 W2ATM*  252- 9~ 14-B- 3
WBBEN  46013-55-286-A~67 ~WONGA  2736-24- 33-A-18 WSFBC  IT34-17-3&-A-~ o v o 00 )
WAITT = 44820-52-815-A-97 ~ WOSLR  2579-19- 47-A-10  WBEKQ  1728-18- 32-A-¢ N Y.CoandL T o
WSEMW 34506-54-215-A-51 WOPRS  2237-21- 52-A-17 WS8GOD  1209-13- 31-A-11 543 02 e
WBAQE  33810-49-230-A-89  WOMGN  1010-19- 35-A-10 WSOBS  1122-17- 25-A-20 WngE §3580-00-347-0-%0
WSKJW  19860-40-166-A~43  W9UHQ  1862-17- 37-A-19  WSEF 720-12- 20-A- 6 W2 A'Ig 45023-45-33 .B:59
W8BJO  19380-34-192-A-72 WOTQA  1767-19- 32-A- - W8SOOW 378~ 9- 14-A-16 ?’2 37524-59-318-B-67
WSCPJ  16850-47-121-A-368 WOSRT  1658-17- 33-A-15 WSLQM  347- 7- 17-A-19 W2FFN 259‘2)5-55-2-36-§'52
WBNWT 13167-33-13¢-A-41  WOTKD  1328-17- 31-A-28 WSDTW  288- 8- 12-A-2 WZHIK 19320-40-164~ [32
WSNUY  13094-43-103-A-37 WOFTX  966-14- 24-A-17 \WSNHZ 68- 5- 5-A-§ G 15893’33‘1-‘{8" A'3°
W8CJJ  12240-45-136-B-48 WOCZB  512-11- 31-A-24 w 15018-44-116- A‘27
WSAYD  7363-37-100-B-18  W9JU) 468-13- 18-B- 9 Wisconsin W2Ggl’ 14173-34-142‘B‘49
WBCSE  6039-22- 92-A-25 WOUPW  324- 0- 12-A- 8 WORQM  44958-50-256-A-50 W2CTQ  18974-51-137-B- -
WSMBI  5451-23- 81-A-20 WOKJY  216- 8- 9-A- 2 WOPTE  38304-54-243-A-81 {Vﬂfm_‘ 10950-25-146-. [5'1/
WBKXA  5138-25- 69-A-30  W9JSL 208- 8- 13-B-10  W9JCW  31836-56-191-A-66 ‘32(}1‘ 10323’31-113‘};_48
WSCYT  4896-36- 69-B-26 WOWR*  144- 8- 9-B-1 WORH  21788-50-196-B-55 W2 -} 93‘30\'*37-‘34- B-2
WSFYH  4640-82- 74-B-25 WODOU  143-5- 10-A- 3 WORKP 17958-41-146-A~45 W2HNI  9000-25-120-A-45
W8BDV  4005-26- 53-A-19 W9SXQ*  96- 4~ 8-A- 5 WOSES  12669-41-103-A—42 W%EM B 2a-124-A45
WSCZB  3332-28- 62-B-35 WONXI 84- 6~ 7-B-3 WOKYI  10008-43-134- —3211 W2§;qx 7295'34‘ 74 A
WSMYI  2910-30- 49-B-18  WONZS*  36- 3- 4-A-3 WOLUC  0©960-40- 87-B-32 W2 §o10-28- T-AZE
WSLGU  2386-16- 36-A-10  WOSLN 3-1- 1-A-1 WOLHV  6160-40- 77-B~41 v‘gggJE,I 595035106~ 26
W8BSU  1682-19- 30-A-16 W9MMX 2-1- 1-B- - WOVQD  4368-28- 52-A-16 B0 8292:35" 8- e
WBLGV  1536-16- 32-A-15 WOUTB  4125-25- 56-A~48  W2H fafa 2y Toase
WBLWN  1125-15- 25-A-23  [ndiana WOOTL  1530-17- 30-A-11  W2GXE 522627~ 65-4-10
WBAKX ~ 003-14- 22-A-10 \WWOAQD 48609-63-303-B-89 WORSR 144~ 4- 13-A- 7 w§DXL 2 3‘37 17-B-37
WwsJQv 829-13- 22-A- 6 WOTYT 37800-50-250-A-88 WOBQM* - 1- 1-B- - WETT 5063-27- 6%’ A_5g
WBLCT  540-10- 13-A- 9 WORGQ  36649-53-23¢-A-88 z sioe 13- a4~
WSIOW 390-10- 13-A- 9  \W9AKP 22392-48-158-A-59 DakoTrA Division g%cf,‘ 3505:1:7“ §g: A_2g
WSLCI =~ 117-6- 7-A-2  WOJRO  12624-48-143-B-36 A
\WSLDA* 105- 5- 7-A- 2 WOEWG  9245-43-108-B—40 North Dakota W2HGO 1656-23~ 38-B~35
WEMNW  72-4- 6A-4 WoLEL  sro0-s0 00 ags WOBTJ  27780-60-235-B-56 W2HDG  1620-16- 36-A-16
OGP I AT WODGS  16254-43-128-A~43 W2GTL  1326-13- 34-A-17
W. Pennsylsania WENDS 693390 s3-Agyo WOEMY  468-12- 13-A- 7 W2EQG  1300-20- 33-B-11
WBFIP  75609-62-412-A-82  WOITU  2860-26- 55-B- ~ W2ION =~ 1142-16- 24-A-15
\V8NUR  65056-61-397-A-1005 \WWoOREI 2448-24- 35-A-18 South Dakota W2EYG 257- 9- 10-A- -
W8KU 50508-57—349-A-75 WOVHER 1340-19- 24-A-19 \VQFOQ. 10393-41- 85-A-22 W2HWS 108- 6- 9—2'- .1’
WBNDO  27864-48-200-A-86  WIPWZ 0- 5 6-B-3 VORSE®  8035-38- 79-A-36 WZH_R'I: 75- 5- 6-A- 2
W80KC  26784-48-191-A-85  \YgRPN 60- d— 5-A— 2 WQI"Z‘I _7270—37— 66-A-55 W2APZ 50~ 5~ 5- -~
WSLB 20655-45-154-A—~42 woskB . 3660-27— 45-A-25 W2JI* 2-1- - -~
iBite Bk g T Y
9-51-136-B-; " - )
WSCUG 1300034 193-B32  \odbiw oopso oo i2e B8 So. Minnesota W2B 39798-54-377-B-74
WEBWI, 1092028 130 A~  Woomay Siolo-Sl-104-A45  WOVEF  40680-60-228-A-75 Wopy 37262-49-307- 8718
WSIQB  1002846-103-B-25  woepe G-48-135- A02 WOUEL  5280-32- 57-A-25 W2CTW  23865-43-185-A-60
WSIMP  8814-39-114-B-33 95D 459- 9- 18-A- - WoKUI = 2381-23- 35-A-18 W2GQX  23342-39-201-A-61
v . A . WOIDMA®* 364-13- 14-B- - W2FOA  20288-42-161-A-39
WSNQY  7224-28- 91-A~43  pichican A
WSMUE  7140-34- 71-A23  WyGQB  45705-55-278-A-58 ; Wachy  lirot-15-A-e8
WEMZB  6768-32- 73-A-20  waBGV  2300143-166-A 54 No. aneszzta W2GON  17760-40-150-A—40
WSKBM  6093-23- 05-A46  wooky  ooaciad-180-A-B4  WOPUC  01538-40-151-A-512 W2GGE 17378-38-152-A~46
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High-Fidelity Audio at Low Cost

A Simple and Inexpensive Power Amplifier Unit of Striking Performance

By A. G. Hull*

“Broadcast station quality,”’ we have been recently jolted to realize, is something that most of us hams talk
about quite glibly without really knowing what we are talking about. We don’t know what it is because we
seldom, if ever, hear real high-quality reproduction. Quite properly, we do not get it with the communication-
type equipment we are accustomed to use. But we ought to be exposed to it, at least occasionally, just to give us
a proper reference standard for those “broadcast aualitv” ’phone reports we pass out so freely, if for no other
reason. All this was brought home to us by Mr. A. G. Hull, technical editor o{zAustralia’: Wireless Weekly and
brother of QST’s Associate Editor Ross A. Hull, during his recent visit to A.R.R.L.
of a trip around this country and Europe surveying radio and television status for his Aussic readers. He learned
some things about ham radio from us; and, wee}{rankly admit, we learned some things about quality reproduction
from him—which we pass on to Hamdom in this article, written especially for QST by “A. G.”" just before his

. headquarters in the course

return trip home.—EDITOR.

HERE is a vast gap separating the hobby
of amateur radio from ordinary listening
to broadcasting stations. Perhaps this ex-
plains why so few hams worry about maintaining
any prestige when it comes to the matter of a
program receiver for the home. A survey of a
typical ham shack may reveal a fine transmitter
and perhaps a hundred-and-fifty “bucks’” worth

6L6
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FIG. 1—CIRCUIT OF THE HIGH-FIDELITY AUDIO
AMPLIFIER

C1—0.1-ufd. 400-volt tubular condenser.

Ca—8-pfd. 500-volt electrolytic.

Cg—25-ufd. 25volt electrolrtic.

R1—500,000-0hm volume control.

R2—10,000-0hm 1-watt fixed resistor.

R3—100,000-0hm 1-vatt.

R4—500,000-0hm l-watt.

Rs—50,000-0hm 1-watt.

Re—125.0hm wire-wound resistor to carry 150 ma.

of communications type receiver. But the much-
neglected YF has to be content with a 1928 model
Majestic, or maybe twenty-five'dollars worth of
tinny midget.

Which is all very well in its way, and likely.
to be one of the permanent features of ham radio.

*Technical Editor, Wireless Weekly, Sydney, N.S.W.,
Australia,

But here is an idea for those who are just a little
fed up with messing around with what they have
been doing for the past six months. Give that
particular job a rest for the next few days and
have a change. They say that a change is as good
as a holiday. Try your hand at high-fidelity phon-
ograph reproduction and broadcast reception.
You may find it very interesting; and when you
return to the 5-meter band, or whatever you are
working on, you will find renewed enthusiasm
- and refreshed energy—along with a
HErs better conception of just what “broad-
cast quality’’ really sounds like. Apart
also from the appreciation of the YF,
you may find that the modernized
home set sounds very impressive to the
neighbors and other visitors who hap-
pen to hear it. After becoming accustomed to
the tonal quality (?) of any ordinary set with
single pentode output, a recciver which has a
fairly high degree of fidelity tends to take hold
of your ribs and make itself felt. And it doesn’t
do the game any harm if the man in the street
gets an impression that hams have such brilliant
brains that they can make up a receiver which
sounds so much better than Mr. Street’s factory-
built job.

There are lots of simple ways of getting some
reproduction which sounds impressive. The sim-
ple audio amplifier suggested for the purpose and
diagrammed in Fig. 1 uses a circuit idea which has
attained great popularity in Australia, where it
has becn going strong since 1932, as it has also in
England and France. In the latter country they
call it a ‘“Kathodyne” circuit, that name being
used because the method of obtaining out-of-
phase signal for driving a pair of push-pull output
tubes consists of taking cxcitation from the cath-
ode circuit as well as the usual plate circuit of
the first tube. And so we obtain resistance-
coupled push-pull, with a frequency character-
istic which is about as nearly perfect as can be
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desired, along with a particularly low hum level,
even with limited filtering—and all at the cost of
about a dollar’s worth of parts.

The introduction of the new Type 6L6 “beam
tube” means that it is easy to get 14 watts of
output with 2 percent total harmonic distortion.
All that is then needed is the right kind of input
for the amplifier, the right kind of speaker to
handle the output and shatter-proof glass in the
windows of the room in which it is going to be
operated.

The actual construction of the amplifier itself
is simple—just a couple of hours entertainment
for even a novice. We trust that there is no need
to go into detail or to give any instructions such
as, “take the tip of a hot soldering iron between
the thumb and forefinger of the right hand.”
Layout is quite unimportant, since there are no

/oY, A.c, %
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FIG. 2--CIRCUIT OF THE POWER-SUPPLY UNIT

audio transformers to pick up hum by induction.
The mainidea will be to get the sockets spaced so
that the coupling condensers and various re-
sistors will drop into place and hang by their own
pigtails.

The power supply required is also of simple
specification, as shown in Fig. 2; but again there
is a point, fairly hard to detect but very critical
in effect. Unless the voltage regulation is good
the tonal quality will suffer. Use a big power
transformer with plenty of core, and a choke with
heavy gauge wire. Pay particular care to get good
filter condensers. If in doubt, see if you can find
a couple of good paper condensers of 4-ufd. ca-
pacity and ample voltage rating, and use these
instead of the more usual electrolytics.

Another big advantage of the amplifier is the
way in which voltages can be checked to prove
correct operation. Using an ordinary thousand-
ohm-per-volt d.c. voltmeter (0-1 ma. meter),
the first check is across the two 100,000-obm load
resistors. Both readings should be exactly the
same, and about 60 volts. The reading across the
50,000-0hm resistor should be one-tenth; that is,
about 6 volts. Also try for a reading across the
two half-meg. grid leaks—and hope that you
won'’t find one. There should never be any current
through either of these, not even when the ampli-
fier is running full out (if you can stand it that
way). The bias of the output tubes can be checked

THREE TUBES AND NOT MUCH ELSE CONSTI-
TUTE THE MAKE-UP OF THE HIGH-GAIN HIGH-
FIDELITY AMPLIFIER

Input from a crystal pick-up will drive it to its full 14
watt output.

by taking a reading across the 125-ohm resistor.
It should be about 16 volts if the plate voltage is
250 volts, measured from plate to cathode on
either 6L6.

To those who are accustomed to working on
ordinary amplifiers there is another detail about
this circuit which is rather different from the
usual run. This is in the matter of the input cir-
cuit, which is above ground, neither side being
returned to B-negative. When using a crystal
pick-up this is not even an inconvenience; but it

2 meg.
.
Ly -L 250,
T c, 7% Amp. lnput
—0B
i-:wzy///f’d.

FIG. 3—A SIMPLE TUNER CIRCUIT FOR LOCAL
RECEPTION

To tune the range 540 to 1500 kc. with a 350-ppfd.
tuning condenser (C1), the coil L1 should have inductance’
of approximately 350 microhenrys (95 turns of No. 22
d.s.c. wire on a 2-inch diameter former, winding length
274 inches).

becomes necessary to earth the B-negative in
order to eliminate a little sizzly hum which is
otherwise likely to be in evidence.

RECORD REPRODUCTION
The first problem is to get a satisfactory signal
input. A crystal pick-up, operating on a modern
recording, will be fairly OK for a start. Two
points need to be carefully watched, however.
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The first is the torque of the motor. Unless the
motor has powerful torque and runs at exactly 78
revolutions per minute it is quite impossible for
overall results to be satisfactory. The use of a
stroboscope will tell if the speed is right, but un-
fortunately will not readily indicate any slowing

INEXPENSIVE RESISTORS AND CONDENSERS DO
THE JOB UNDERNEATH THE BASE

up which may oceur when dragging on low notes
with a motor having insufficient torque. The next
important point about the use of a crystal pick-up
is the question of the impedance of the input cir-
cuit. The pick-up should feed into a load of not
less than 500,000 ohms. If a volume control is
used in parallel with a grid resistor, the effective
resistance must be at least 500,000 ohms. Nor-
mally a simple volume control will be used ; but we
mention this point in case anybody builds up this
amplifier, finds it desirable to maintain a grid
return for the first valve, or perhaps fits a tuner

606 2 meg.
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FIG. 4—A ONE-STAGE TUNER FOR BETTER
LOCAL-STATION SELECTIVITY

With 350-upfd. tuning condensers (C1), coils L1 would
be the same as in Fig. 3. Primary windings L2 may be 20
to 30 turns wound at the ground ends of secondaries L1,
while La may be 100 turns or so wound on a former to
slide inside L1 of the second transformer.

across the input. In all such cases the matter of
the impedance must be taken into consideration.

The loud-speaker problem is readily solved, for
all that is necessary is one of the modern “high-

fidelity”’ types, such as A12, G12, etc. But the
speaker field must be adequately energized and
must have ample baffling. It is suggested that
great care be taken to see that the speaker gets
an effective 15 watts in the field and that a
baffle board three to four feet square be used. It
may also be worth mentioning that it is useless to
expect good results unless the acoustic properties
of the room are suitable. Generally speaking it
will be found that the usual room, with a carpet
on the floor, will work out pretty well. On the
other hand, unnatural brilliance, with ear-tear-
ing highs and distressing reflections, will result
if the amplifier is used in a bare workshop. Small
bare rooms are useful only if it is desired to retain
brilliance at low volume levels.

RADIO INPUT

Having once heard the amplifier in operation
on a modern recording, the builder will immedi-
ately want to hitch it up to some radio tuner in
order to get the full benefit of the high-quality
broadcast transmissions. This can be readily
arranged, but not quite as easily as may be
expected.

In some cases where there may be a local 50-
kilowatter within a few miles, and if programs
from this single station are going to fill the bill,
a simple single-(,ucult tuner can be fitted as sug-
gested in Fig. 3. The incidental non-linearity of

Sp0000 bo 6He
bvoaden
se,e(awa/ INT. No.2

[
2 +§ E a.5meq. ’U.I.u/g.
i oA
g‘ l 250 1}/;7 ” 70 Amp. Input
+B 8

FIG. 5—DIODE DETECTOR CIRCUIT OF A TYPI-
CAL SUPERHET ADAPTED TO FEED THE HIGH-
FIDELITY AMPLIFIER

l’_

the first stage is utilized for detection. 1f there
are two or three powerful stations to be sep-
arated it may be worth building up a t.r.f. unit of
one or two stages, as suggested in Fig. 4. The
tuner of a midget superhet can also be used, as
suggested in Fig. 5; but in most cases it will be
found that as soon as a superhet tuner of even
moderate selectivity is added, the brilliance of
the highs will be lost and the broadcast program
will not sound as good as reproduction of a re-
cording. To help out in such a case it may be
found advisable to shunt a 50,000-ohm resistor
across the primary of the second intermediate
transformer, from plate of the intermediate am-
plifier to B-plus. This should help flatten out the
intermediate selectivity a little. The actual diode
circuit will need to be modified to conform with
(Continued on page 80)
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A New Type of Unguyed “Sky-Hook" for

Amateur Antennas
General Features of the Free-Standing Triangular Wooden Tower at W3ZD

By Frank P. Cartwright*

The simple ““2-by-2" or “A”-tﬁpe guyed wooden mast originally described in September 1932 QST (and shown
in subsequent editions of the A.R.R.L. Handbook) has become practically standard as the sky-hook for support-
ing amateur antennas at heights up to 40 feet; but there has been no such standardization in structurally proper
wooden towers, least of all in self-supporting types running to 70-foot and greater heights. It is true enough that a
variety of ““lattice®® towers have been built by amateurs and described in QST. But it must be admitted that a
generally satisfactory structural desi%n has not been suj:plied. In this article the author introduces a new type of
construction which may well fill this long felt need and develop into a state of standardization for amateur use.
Since the final design must be influenced by height, suggestions from interested amateurs will be helpful in arriv-
ing at two or three typical designs which will meet general requirements for horizontal and vertical antennas.

Letters of suggestion concerning heights and other factors may be addressed to QST.—EDITOR.

BOUT the time WRVA built its 326-foot

all-wood tower at Richmond, Virginia,

Bob Eubank, W3AAJ, transmitter chief

of the station, suggested to the writer that such
a tower, developed in miniature and

possible from customary stocks, and the work-
manship required to combine these items into a
complete and permanent structure, involve al-
most as much detail, investigation and special

experience as the design and erection

economically designed to meet the
antenna pull and wind pressure condi-
tions, would fill a long felt need in the
amateur field. Many other commit-
ments, however, prevented following
up the matter until February of this
year, when W3ZD’s 88-foot tower
blew down in a high wind, and H.
Clay Thompson of Chevy Chase,
Maryland, undertook to build Roy
Corderman a more substantial one
from the writer’s design.

The reasons soon became apparent
why little progress has been made to
date in developing light wood towers
for amateur station purposes, or that
the towers built here and there have
not proved uniformly satisfactory
from the structural viewpoint. W3ZD
specified that his new tower, to be
thoroughly effective from a radio
viewpoint, must be free-standing (with-
out guys), and not less than 70 feet in
height. We soon found that the design
of such a tower, which would be not
merely & makeshift but which would
be permanently adequate to the re-
quirements and at the same time
within the reach of the amateur’s
pocketbook, was no small problem. The selection
of sizes to meet the loads, the detailing of con-
nections which would realize the full strength of
the members, the selection of suitable and eco-
nomical hardware items obtainable as far as

* Structural Engineer, 47 West Lenox St., Chevy Chase,
Md.
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of the WRVA tower. Numerous im-
provements on the first design sug-
gested themselves during the fabrica-
tion and erection of W3ZD.

It may be a surprise to many ama-
teurs to learn how much pressure the
wind can exert on a tower and antenna,
even though of no great height. The

THE THREE FEET OF THE

TOWER ARE ANCHORED TO
CONCRETE PIERS

gradient or pervading velocity of the
wind increases steadily from a mini-
mum near the ground surface up to
heights of several hundred feet, but due to pecu-
liar local conditions such as the slope of the
ground or the relative positions of nearby build-
ings or trees, the wind pressure here and there
¢lose to the earth’s surface may be as great or
greater than far up in the air. The opinion is
spreading among engineers, due both to added
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research in this field and to rather numerous
failures of radio broadcasting towers in recent
months, that these structures should be designed
for greater wind pressures than have been as-
sumed in the past. Corresponding care should be

INTERNAL VIEW 