





BOUGHT for ther REPUTATION,
SOLD by their PERFORMANCE!

OU may buy Hammarlund Parts because you

have heard they are good. But it is what they
actually do which will sell you on their quality.
And that goes, too, for the COMET "PRO"
8-t0-550 meter Superheterodyne. Custom-built by
Hammarlund, from Hammarlund design, and_using
Hammarlund parts, the “PRO™ has won world-
wide acclaim for its consistent performance under
the most trying conditions of amateur, professional
and commercial use.

R Mail Coupon for Details

wa be ove et

HAMMARLUND MANUFACTURING CO,
424~438 W, 33rd St., New York

——— Check here for General Catalog ‘34" o! condensers
and other precision radio equipment. —— Check here for
booklet describing the famous COMET “PRO" 8 to 550 @

a m m a rl u n d meter Superheterodyne Receiver.
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TJ’HE ‘RiIBBON TYPE
~ BATTERY

A NEW BURGESS PRODUCT

Believing that Radio Amateurs are interested in new developments, it is our
plan to tell QST Readers about some of the ideas, methods and products
evolved by Burgess engineers. @ For example—Mr. W. B. Schulte is showing
here a new ribbon or flexible type of dry battery designed for, and especially
useful in laboratory, experimental and testing work. It has these character-
istics:— (1) Flexible; it may be rolled into a compact cylinder, folded into
two or three layers, or laid out flat. It may be hung on the wall, against a
receiver cabinet, or even wrapped about one’s body for portable receiver use.
(2) A potential of 114 volts with taps every 6 volts. (3) Weight, 6.2 Ibs.
(4) Cost approximately 2¢ a volt. @ To any radio amateur who may be inter-
ested in this, a detailed description will be forwarded upon request. ‘The
Ribbon Battery is a laboratory product, and offered for laboratory rather than

general commercial use. Burgess Battery Company, Freeport, Illinois, U. S. A.
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THE Amateur’s BOOKSHELF

A balanced selection of good technical books, additional to the A.R.R.L. publications,
should be on every amateur's bookshelf. We have arranged, for the convenience of our read-
ers, to handle through the QST Book Department those works which we believe to be most
useful. Make your selection from the following, add to it from time to time and acquire the

habit of study for improvement. Prices quote

d include postage. Please remit with order.

RADIO THEORY AND ENGINEERING

COMMUNICATION ENGINEERING, by W. L. Everiit,
A general text for both first year and advanced courses, 567
PD., 335 illustrations. ....cevvninriniiirininnnenanns $5.00
RADIO ENGINEERING, by F. E. Terman. A comprehensive
treatment covering all phases of radio communication. A good
all around book for stud: and engineers. 688 pp., 418
TlIUBLIations. . vv vu iesveiiineeioscnnnrnnsnnsonnns $5.00
MANUAL‘OF RADIO TELEGRAPHY AND TELEPH-
ONY, by Commander (now Admiral) S.S. Robinson, U.S. N.
Published by the Naval Institute. Covers both the theoretical
and practical fields. 791 pp., 6% X 9. .. . .0.cv.vurn.. R
ELEMENTS OF_RADIO COMMUNICATION, by Prof.
J. H. Morecroft. This {s the 2nd edition of this book by thfe
author of the ‘“Principles’’ listed elsewhere. It is about half the
size of the !arﬁgr work, and the subject is treated in more
elementary fashion. Simple algebra is sufficient. An excellent
ok for the ‘‘first-year'’ student. 279 pp., 170 'u.\ustrnuo;w‘o
3.

PRINCIPLES OF RADIO COMMUNICATION, by Prof.
J. H. Morecroft, An elaborate general textbook, and one of the
recognized atandards on theory for the engineering student. A
working knowledge of mathematics is desirable for the reader
who expects to get the greatest beneilit from this work. 1001
PPy 53 X9 eieeierinrenononnnnncnansaansonn veee.$7.5

PRINCIPLES OF RADIO, by Keith Henney. This book is
chock-full of meat for the experimenter. The subjects treated
range from the fundamentals of electricity to the modern con-
cepts of modulation and detection. 477 pp., 306 1llustra§iso%86

THEORY OF THERMIONIC VACUUM TUBES, by E. L.
Chafee. Based on Dr. Chatfee's research and study at Harvard
University, this book offers much new material and many new

resentations, especially in' connection with regeneradop.
iecommended particularly for advanced study. 652 pp., 360
AIUBLEALIONE .+ 42 vevveesaerseessesoconmiosinnmnnons $6.00

RADIO EXPERIMENTS AND MEASUREMENTS

RADIO FREQUENCY ELECTRICAL MEASUREMENTS,
by H. A. Brown, A thoroughly practical book for the experi-
enced amateur, the experimenter or engineer who has knowl-
edge of the elementary principles of radio communicatlox; an
4.00

of alternating Currents. ........ovvenieninnannrnnons X

HIGH-FREQUENCY MEASUREMENTS, by August
Hund. A thorough, modern book, especially useful in ad-
vanced laboratory work. Includes a chapter on piezo-electric
determinationa. 491 pp., 373 illustrations. . ........... 5.

EXPERIMENTAL RADIO ENGINEERING, by Prof.J. H.
Morecroft. An excellent laboratory text directed specifically to

emphasizing the principles involved in the operation of radio
apparatus and intended as a companion to the same author’s
‘“‘Principles,” Following an introductory chapter on instru-
ments and accessories, 51 choice experiments are outlined.
345 pp., 250 illuBtrations. . s v e vvsvorecsrsreosanennnns $3.50

EXPERIMENTAL RADIO, bv Prof, R. R. Ramsey. Revised
Edition. A :Flendid book for the experimenter. Thisis a labora-
tory manual, describing 128 excellent experimentas designed to
bring out the principles of radio theory, instruments and
measurements. 150 illustrations, 229 pp., S xTeen... $2.75

COMMERCIAL EQUIPMENT AND OPERATING

RADIO THEORY AND OPERATING, by Mary Texanna
Loomis. Although giving a moderate amount of theory, it is
essentially a practical handbook for commercial and broad-
cast operators, and as such ranks among the foremost. ﬁublica-
tions of thig sort. Used as a textbook by many radio schools. A
good book for any amateur. 1000 pp., 800 illustrations .$4.25
THE RADIO MANUAL, by George E. Sterling. Another excel-
lent practical handbook, esvecially valuable to the commer-
clal and broadcast operator, and covering the principles,
methods and apparatus of all phases of radio activity. ‘kév:z
23 T .
RADIO TELEGRAPHY AND TELEPHONY, by Duncan
andDrew, Still another work along the lines of a general prac-
tical handbook. in size it is approximately the same as the two
listed just previously, and the subject matter generally follows
along the same lines. A good book in this class. 950 pp., 468
illustrations............ J oo 87

HOW TO PASS U, S. GOVERNMENT RADIO LICENSE

‘EXAMINATIONS, by Duncan and Drew, Intended as a com-

vanion volume to “k.adx_o Telegraphy and Telephony’' by the
aame authors, as a guide to the applicant for commercial

licenses, It is not a text in itself. The chapter arrangement
follows that of the sections of the commercial theoretical ex-
tion, each being made up of typical examination que°|6

tions and their answers. 169 pp., 92 illustrations....... $2
RADIO TRAFFIC MANUAL AND OPERATING REGU-
LATIONS, by Duncan and Drew. A book for students, ama-
teurs or radio operators who contemplate entering the com-
mercial field; it will enable you to learn quickly and easily all
the government and commercial traffic rules and operati 5
regulations, 181 pp........0n.. eeenes Ceesesaseaanns $2.0
PRACTICAL RADIO TELEGRAPHY, by Nilson and
Hornung. Written particulariy for the atudent training for a
commerdcial license, and covering theory and apparatus. A
practical handbook. 380 pp., 223 illustrations. ........ $3.00
RADIO OPERATING QUESTIONS AND ANSWERS, by
Nilson_and Hornung. A companion volume to ‘“‘Practical
Radio Telegraphy’’ by the same authors. The 1934 Revised
Edition is very complete, covering Commercial and Broad-
casting, Amateur, Aeronautical and Police Radio, Beacons,
Airways, Meteorology, and Teletype Operating. 389 pp..
53 x8.. i, Ceeseseraanenesarasiens $2.50

MISCELLANEOUS

THE RADIO AMATEUR CALL BOOK. Lists all U, S.
and foreign amateur radio stations, s.w. commercials and
broadcasters.. ..cocuieievroneiianons .

BELOW TEN METERS, by James Millen and R. S. Kruse.
Ultra-high-frequency oscillators, radiating systems, receivers,
theories, measurements, television reception, etc. Abundant
photographs and diagrams. 64 pP.vceceveennn. sesasens $.50
ELECTRICITY, WHAT IT IS AND HOW IT ACTS, by
A. W. Kramer. A modern treatment with the electron ax its
basis. It deals only with accepted theories, presenting them
simply and straightforwardly so that those not mathematically
minded can understand them. Two volumes, 592 pp., 242
illustrations. . . ...cvuueerrnonn . PP $4.00

RADIO DATA CHARTS, by R. T. Beatty. A series of graphic
charts for solving, without the use of mathematics, most
of the problems involved in receiver design. 82 pp., 8 3¢ sxl 1 ."10'

SERVICING RECEIVERS BY MEANS OF RESISTANCE
MEASUREMENTS, by J. F. Rider. 203 pp., 94 illustrations.
An excellent book for the service man and amateur con-
BEIUCEOT . oot oo v v v invariionanaonassnssssssrnnnnan .$1.00

WHO'S WHO IN AMATEUR RADIO. Gives photos, per-
sonal and station data on over 3000 amateurs. Also includes a
comprehensive list of radio clubs, 8. w. commerdcials, etc, 172
PP, 140 Photos. . oottt e e e $1.00

AMERICAN RADIO RELAY LEAGUE,

INC.

WEST HARTFORD, CONNECTICUT

—
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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 prgper 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 acnvmes 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 W3GS Jack Wagenseller 24 South Fairview Ave. Highland Park, .
Maryland-Delaware-District o Upper Darby
. of Columbia W3BAK Edgar L. Hudson Laurel, Delaware
Southern New Jersey W3QL Gedney Rigor 412 2nd Ave, Haddon Heights
Western New York WADSP, Don Farrell 213 Hickok Ave. Syra
Western Pennsylvania WS8CUG . Gros: K. D. 3, Eicher Rd. hmswonh Bellevue,
a.
CENTRAL DIVISION
llinois WOWR Fred J. Hi 6618 West 34th St. Berwyn
Indiana WITE Arthur L. Braun 911 Reisner St. 1ndianapolis
Kentucky WOX Carl L. PAumm P. O. B 9 Louiaville
Michigan W8DYH henneth F. Conroy 7538 E. Roblnwood Ave, Detroit
Ohio ~ | WSBAH A. Tummonds 2073 West 85th S Cleveland
Wisconsin* WILFK (_arl . Thoms 3802 W, Villard Ave Milwaukee
DAKOTA DIVISION
North Dakota w9 Fred J, Wells 1022 1ith St., S. Fargo
South Dakota WOPFI Mike G. Strahon 601 S, Grange Ave. Sioux Falls
Northern Minnesota WIJIE Robert C. Harahberger 1200 Fauqmer St. St. Paul
Southern Minnesota WIDEI Francis C. Kramer W. Bluff st. St. Charles
DELTA DIVISION
Arkansas WSABI H, E. Velte 2918 West 15th St. Little Rock
Louigiana WSDWW W. {, W:lkmson. Jr. 1624 Allen Ave. Shreveport
Missiasippi* WSV, P. 0. Box 66 Jackson
Tennessee W4AFM F. 'F. Purdy P. O. Box 173 Kingsport
HUDSON DIVISION
Eastern New York W2LU Robert E. Haight 1080 Helderberg Ave. $Schenectady
N. Y, C. & Long Island W2AZV E. L. Baunach 7823 10th Ave. Brooklyn
Northern New Jersey W2EKM John Rideg, JT. 20 Buena Vista Rd. Cedar Grove
MIDWEST DIVISION
Towa WILEZ Phxl D, Boardman 325 Kirkwood Blvd. Davenport
Kansas | IFLG {l bpetter 305 Western Ave. Topeka
Missouri WIEYG-JPT 300 Sixth St. Monett
Nebraska FAM Samue (, Wallace Green St. Clarks
NEW ENGLAND DIVISION
Connecticut WICTI Frederick Ells, Jr. 19 Merrill Rd. Norwalk
aine W1CDX John W, Singleton 10 High Street Wilton
Hastern Massachusetts WIASI Joseph A. Mullen 6 Mercier Ave. Ashmont
Western Massachusetts WIBVR Percy Noble 37 Broad St. Westtield
New Hampshire WIAPK Bagsil Cutting Pembroke
Rhode Island AQR Mbert EI) King 66 Lisbon St. Providence
Vermont WIATF R. 1 Hinesburg
NORTHWESTERN DIVISION
Alaska K7P Richard J. Fox x 301 Ketchikan
idaho W7AVP Don D. Oberbillig P O Box 1271 oise
Montana W7AAT 0. W. Viers Red Lodge
Qregon W7ABZ Raymond W. Cumminsg 4835 N. Amherst St. Portland
Washington W7AYO Stanley J. Belliveau Route 7, Box 387 Yakima
PACIFIC DIVISION
Hawaii KG6EW! Atlag O, Adams 21st Infantry Brigade Schofield Barracks
Nevada WG6EA Keston L. Ramsay 1151 Buena Vista Ave. Reno
Los Angele W6BPU Howell C. Brown 120 N. El Molino Ave. Pasadena
Santa Llara Valley* W6DBB Barton A. Wood R. 1, Box 722 Campbell
Eas W6zZX P, W. Dann 1821 Chestnut St. Berkeley
San Frandsco W6CAL Bryon Goodman 141 Alton Ave. San Francisco
Sacramento Valley 6DVE 3e0. L. Woodington 716 Redwo od ve. North Sacramento
Arizona WG6BJF-W6QC Emest Mendoza 1434 Eaat Madlson St Phoenix
Phxhpplne- ALXA Newton E, Thompson P. O. Box 593 Manila, P. I.
San Diego WG6EOP Harry A. Ambler 4101 Hamilton St. San Diego
San Joaquln Valley W6DZN G. H. Lavender Route 6, Box 425 Stockton
ROANOKE DIVISION
Non_h (.amﬂna W4AVT G. H. Wright, Jr. Wendell
Virgi 3AA, R. N. Eubank ”817 Mont_mse Ave. Richmond
Went Vlrg[nia WSHD C. b. Hoﬁmann. Jr. 100 2 Warwood, Wheeling
ROCKY MOUNTAIN DIVISION
Colorado W9BTO T. R. Becker 1176 Gaylord St. Denver
Utah-Wyoming W6GQC-IDM  Arty W. Clark 260 So. 9th West Salt Lake City, Utah
SOUTHEASTERN DIVISION
Alabama W4KP L. D. Elwell 1066 Waverly St. Tarrant
Eastern Florida W4NN Ray Atkinson 4524 College St. Jacksonville
Western Florida W4MS Edward J. Collins 1517 East Brainard St. Pensacola
Georgia-So. Caroﬂna-t.uba-
Isle-of-Pines-Porto
Virgin Islands w4UT George A. Love 50 Muscogee Ave. Atlanta
WEST GULF DIVISION
Northern Texas WSAUL Glen E. Talbutt 1133 Amarillo St. Abilene
Qklahoma WSCEZ Carter L. Simpson 2010 So 4th St. Ponca City
Southern Texas WSBHO David H. Calk 6726 A Houston
New Mexico WSDUI Dan W. De Lay 407 South irard St. Albuquerque
MARITIME DIVISION
Maritime VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION
Ontario VE3GT S. B. Trainer, Jr. 4 Shorncliffe Ave. ‘I'oronto
QUEBEC DIVISION
Quebec VE2GA J. A. Robertson 245 Edison Ave. St. Lambert, P. Q.
VANALTA DIVISION
Alberta VE4GD J. Smalley, Jr. 611 1st Ave., N. W. Calgary
British Columbia VE5SAC . K. Town 1754 Graveley St. Vancouver
PRAIRIE DIVISION '
Manitoba VEAGC Reg. Strong 711 Ashburn St. Winnipeg
Saskatchewan VE4EL Wilfred 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.




GRAPHITE
ANODES

HAVE SET NEW 7
STANDARDS
IN TUBE
DESIGN

® |
HYGRADE SYLVANIA CORPORATION

ELECTRONICS DEPARTMENT

AMATEUR RADIO DIVISION
CLIFTON, N. J. &7
FACTORIES:
EMPORIUM, PA. ST. MARYS, PA. SALEM, MASS, . CLIFTON, N. J.
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REG. U.S. PAT. OFF.

FIRST TO MANUFACTURE
SUCCESSFULLY

A CompLETE LINE OF

'GRAPHITE ANODE

TRANSMITTING TUBES!
°

The specialized transmitting tube engineers of Hygrade Sylvania Corporation’s
Electronics Department originated and developed the only complete line of stand-

ard air cooled transmitting tubes embodying GRAPHITE ANODES.

Sylvania has started a procession. Broadcasters and amateurs are clamoring
vociferously for GRAPHITE ANODE tubes for use in their transmitters. All are

hungry for this truly modern tube design. Fall in line with the many followers of
Sylvania and enjoy the long service life and lower operating costs that Sylvania

GRAPHITE ANODES can deliver.
Sylvania sustained leadership in GRAPHITE ANODE tubes is unchallengeable

proof of an extraordinary engineering personnel.
That Sylvania can give you better transmitting tubes, is the safest kind of a bet.

9
HYGRADE SYLVANIA CORPORATION

ELECTRONICS DEPARTMENT

AMATEUR RADIO DIVISION w
CLIFTON, N. J. ' : [t

FACTORIES:
SALEM, MASS. ST. MARYS, PA. EMPORIUM, PA. CLIFTON, N. J.
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s [“HROUGH the efforts of A.R.R.L., amateur radio now has the privilege of engaging in general -

4 mobile operation on the frequencies from 56 to 60 megacycles and above 110 megacycles, and
without the necessity for filing any special notifications before engaging in this work. Heretofore our
only mobile authorization has been for use on aircraft but now we have the right to make ultra-high-
frequency installations on automobiles, trailers, cruisers and canoes and use them while in motion; we
may build pack sets and talk while climbing mountains (if our wind is good enough to spare breath for
speech)—and anything else our fertile imagination conjures up-

What marvelous possibilities for sport and experiment are now opened to us! The mind leaps to
many an intriguing opportunity. The portability and inexpensiveness of ultra-high-frequency ap-
paratus make it possible for every amateur to have a set on his car and we suspect that every amateur
with & car will want to do just this. The right to engage in automobile operation will teach us many
interesting things about the performance of ultra-high frequencies, and as we roll along cross-country
we can be in touch with the gang in every town aud city. Give your fancy rein for & moment and
imagine that you ure driving, to Chicago, say, for the first time. Approaching an unfamiliar town, you
pick up the mike and send out a CQ. Immediately a local amateur answers you and you have all the
dope. He invites you to drop by and see him but you don’t know how to get there. Describing your
location to him, he tells you where to turn and brings you right up to his house, where he is standing on
the curb to greet you! Or imagine that you have a rig in the rowboat. The YF can now tell you that it is
time to stop fishing and come home for chow. That may not be so good, but every good receiver
should have a cut-out switch in it anyway.

The details on the new regulations are elsewhere in this issue. Bear in mind that in such mobile
operation you must have your original operator license with you and either the original or a photostat
copy of your station license. Also note that, although it is not necessary to notify the rudio inspector
of such operation, it is necessary on every transmission to state the call area in which you are operating
(the same as for portable operation) and to note in the log your approximate location.

In some localities-we may come in conflict with local laws, so far as automobile operation is con-
cerned, where communities have adopted regulations intended to prevent the improper interception
of police radio reports. Amongst others, New Jersey, New York, Indiana, Illinois and Michigan and
the cities of Cincinnati, Dayton, Kansas City, Los Angeles, Louisville and Syracuse have local laws the
general intent of which is to prohibit the installation of short-wave receivers in automobiles without a
permit from the proper authority, and similar ordinances have been proposed and possibly enacted in
Miami, San Diego and Spokane. Some of the regulations apply only to receiving installations capable
of receiving signals on the frequencies allocated for police use but others of them apply to any receiving
installation, and the local authorities may be tempted to consider that they apply even to Federally-
licensed two-way stations. The League has long been studying the progress of these regulations. The
validity of the limitations imposed by them is regarded by competent legal authority as un open
question and it is impossible at this time to establish any categorical standards for the general guidance
of amateurs. The subject is still under study, even including the possibility of promoting national
legislation to superscde these local ordinances in some uniform and satisfactory manner, and A.R.R.L.
is doing its best to unsnarl the situation. Meanwhile amateurs in these localities should ascertain what
local restrictions may be binding upon them, and they are requested to report on all state laws and
city ordinances to A.R.R.L. headquarters, sending copy for study when possible, and reporting any
difficulty in obtaining permits.

And now a note of warning: The amateur mobile privilege, like every other amateur right, is avail-
able only to amateurs and for amaleur purposes. The opening of this new facility may attract non-
amateurs into endeavoring to qualify as amateurs simply to be able to employ this privilege for utili-
tarian communication. Naturally the League opposes this, and it calls upon amateurs everywhere to
discourage those who have no “heart interest” in amateur radio from attempting to qualify simply in
the desire to make use of our privileges. Amateur radio is a hobby; its distinguishing characteristic is
a personal and non-commercial interest in communicating. Our frequencies may be used only for
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amateur work and mobile ultra-high-frequency communication may not be engaged in as an adjunct
to any business enterprise nor for any strictly utilitarian purpose. The right is confined to those who
have an interest in the techuique of communicating. For example, amateurs have the right'to employ
mobile 56-mc. equipment on their boats but we do not want our band converted into a marine band for
those who merely legally qualify as amateurs—there are plenty of marine frequencies available for

| B

them. Let us make it clear right from the start that this is strictly an amateur privilege.

K. B. W.

WHFZ (W10XDA) Goes North

THE Schooner Morrissey, under command of
L Captain Bob Bartlett, sailed for northern
waters again on June 14th. Hundreds of amateurs
will have fond recollections of 14-me. 'phone and
c.w. contacts with the Aforrissey on her 1933
trip, at that time under Canadian registration
and known to the gang familiarly as VOQH.

Robert B. Moe (Bob) of W2UN is again in full
charge of radio communications from WHFZ.
He completely rebuilt the equipment (from QST
dope) and, in fact, was so busy with the installa-
tion that final information is being sent us from
Newfoundland; we hope to present details in sub-
sequent issues. This season two calls have been
agsigned, one regular ship license and one special
experimental license.

Power supply is obtained from a rotary con-
verter from the ship’s batteries (120 v.d.c. to 115
v.a.c.). The tube line-up consists of 47 oscillator,
46 doubler, 841 r.f. amplifier and 203-A modu-

luted amplifier. Push-pull 45-driven and ’10
Class-B modulator follow the 2-stage 37 speech
amplifier. Test schedules with the Columbia
Broadcasting System have been arranged, and
some re-broadcasts may be attempted.

‘WHFZ is the regular ship call assigned for work
in 17-, 24- and 36-meter bands. W10XDA is the
call for 8655 ke., 12,862 ke. and 17,310 ke. Per-
mission has also been granted for use of 6425,
23,100 and 27,100 kes., and these will be used as
goon as the crystal blanks are finished up.

Bob Moe writes, “The League certainly made a
wonderful success of our communication work

last year, and we are counting on it this year.

“The trip itinerary is as follows: Brooklyn,
N. Y.; Brigus, Nfld. (Captain Bartlett’s mother’s
home); Turnavik, Labrador; Cape York, Green-
land, where we shall inspect the Peary monument
built by Captain Bartlett in 1932; Grantland;
FEllesmereland; Baffinland, Fury and Hecla
Straits and, if possible, through the Straits, where
passage by ship has been impossible heretofore.
Then the return will be through Foxe Basin, Foxe
Channel, Hudson Straits, down the Labrador
coast and home again.”

Midwest Division Convention

August 31st-September 1st—Lincoln, Nebr.

CON VENTIONS may come and go, but the
Midwest Division Convention is always a
leader and it is expected that this year’s official
divisional convention will outdo previous ones.
The Cornhusker Amateur Radio Association
is sponsoring the event, and they will have
the support of both the University of Ne-
braska and the Wesleyan University, which
insures some good talks. Convention head-
quartlers for Friday, August 31st, will be in
room 206, Mechanical Engineering Build-
ing, University of Nebraska, and those
arriving Saturday, Sept. 1st, register at
Wesleyan University. Information will also
be available at the Y. M. C. A., where an
attendant will be ready to assist.

Come prepared to be initiated into the
R.O.W.H. There i8 a good pussibility of
seeing and hearing Lieut.-Comdr. Schnell,
W9UZ, and Lieut. John L. Reinartz, W1QP,
of Arctic fame. Harbert D. Kimberly, Con-
vention Chairman, 1222 Nelson St., Lin-
coln, Nebr., will give you further informa-
tion if you write him.

e Strays gy

To W2AOE goes the distinction of pulling off
the first 5-meter QRR. While out in his trans-
ceiver-equipped car late one foggy night, he ran
out of gas—with the nearest filling station about
s mile away, as might be expected. By good
fortune W2DX happened to be on the air; a
hurried call got him, and in a few minutes the
precious fluid arrived along with DX in his
chariot!
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QST for



New Equipment for the 56-Mc. Station

Complete Details of a Practical Stabilized Transmitter and
Non-Radiating Receiver

By Ross A. Hull* and George Grammer**

extraordinary popularity of 56-me. amateur

communication it is, without doubt, the utter
simplicity of the equipment required. When
twenty or thirty dollars worth of equipment will
allow one to exploit the facilities of the 56-mec.
band, the temptation to do so is exceedingly
great. Had QST not seen fit to design, describe
and recommend 56-mec. equipment of the utmost
simplicity during the last few years, the proba-
bility is that ultra-high-frequency working
would have continued to interest only advanced
amateurs and laboratory workers. It is evident,
then, that we owe a great debt to the simple mod-
ulated-oscillator transmitter and the simple
super-regenerative 56-mc. receiver. Without such
apparatus, the enormous value of our 5-meter
band might have remained unknown.

The picture to-day, however, is changing
rapidly. So great has the popularity of the 56-me.
band become, and 8o dense its population in some
centers, that the frequency-modulated trans-
mitter and radiating receiver can no longer be
considered ideal in all cases. The time has come
when amateurs in con-

IF THERE is any one reason for the present

modulation in a 56-me. transmitter is an oscillator
tube feeding a modulated amplifier. Indeed, we
know of one commercial manufacturer who was
trapped by faith in the merits of an oscillator-
amplifier into the expensive discovery that its
frequency modulation could be substantially as
severe as that of the modulated oscillator. The
present transmitter gains its stability through the
use of an electron-coupled oscillator-tripler or
doubler as the driver tube and s well-shielded
screen-grid tube (with very low grid-to-plate
capacity) as the amplifier. The stability of the
transmitter is of such a high order that its voice
signals are still intelligible even when received
with an oscillating autodyne receiver.

The complete transmitting outfit actually con-
sists of three parts: the 56-mc. transmitter, the
modulator, and the power supply. The last two
pieces of apparatus will be described in the fol-
lowing sections; for the moment we will confine
ourselves to the radio-frequency unit, photo-
graphs of which are given in Figs. 1, 3 and 4.
The circuit diagram appears in Fig. 2.

Two Type 58 tubes are used in the transmitter,

gested areas must turn
their attention to stabil-
ized transmitters and
non-radiating receivers.
Details of such appara-
tus have bheen presented
on several occasions.in
QST during the last few
vears but its complexity
would seem to have
scared off most amateurs
and manufacturers of
amateur equipment,.

The apparatus to be
described is by no means
a8 simple as much of the
early 56-me. gear. It is,
however, a great—deal
simpler in construction
and adjustment and in-
finitely more effective than any of the other
“‘stabilized”’ equipment which has come to our
notice. '

THE TRANSMITTER

Many amateurs have the erroneous opinion

that all one needs to get freedom from frequency

* Associate Editor, QST.
¥ Aggigtant Technical Editor, QST

ILLUSTRATING ONE POSSIBLE SET-UP FOR THE NEW 56-MC. EQUIPMENT
OPERATED AS A FIXED GROUND STATION

one as the electron-coupled oscillator and the sec-
ond as the 56-mc. amplifier. The latter tube is
modulated.

A front view of the transmitter is given in Fig.
1. The physical layout, it will be observed, almost
exactly follows the circuit diagram. The metal
chassis is made of aluminum and measures 13 by
4 inches, with 34-inch vertical sides.
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FIG. 1—A SIMPLIFIED HIGH-STABILITY 56-MC. TRANSMITTER

Type 58 recciving tubes show their splendid capabilities as transmitters in this rig.
An unusually high order of stability under modulation is attained by the circuit design

and layout.

The aluminum should be scratched rather
deeply on the bending lines, on both sides of the
sheet. It is then easy to bend over the sides along
the scratch marks. After the socket holes have
been cut out (a circle cutter is helpful for this
job) the aluminum can be given a pleasing satin
finish by immersing it in a lye solution (one can of
lye to ubout a gullon of water) for a short time

underneath the chassis,
as shown in the hottom
view, Fig. 4. In this
photograph the right-
hand tube socket is for
the oscillator tube. Both
sockets have their fila-
ment terminals lower-
most. A connection from
the oscillator-socket
cathode prong runs
through a hole in the
chassis to the tap on Ls
indicated in Fig. 2.
The suppressor and
scereen-grid prongs on
this socket are con-
nected together. Con-
denser C'1p, just above the oscillator socket in Fig.
4, has one terminal connected to the screen-grid
prong and the other grounded to a lug under the
nut holding the upper socket screw in place.
Resistor Ry is to the right of the oscillator socket
and Rz to the left. The lower terminal of K3 is
soldered to a piece of bus-bar which in turn is
fastened to a midget stand-off insulator acting

and then washing it in water.

The tuning condensers are
Jardwell Trim-Airs, mounted
on brackets supplied for the
purpose. The oscillator tuning
condenser 4 is provided with
mounting hrackets at both
ends so that this condenser
will be quite solidly mounted.
The double mounting helps to
prevent frequency changes
arising as the result of vibra-
tion. For the same reason the
oscillator coil Ls, which is just
behind Cjy, is wound on a form
instead of ‘‘on air’’ as are the
other coils.

The oscillator plate-cou-
pling coil Ly is mounted on two
feed-through stand-off insu-
lators at the rear edge of the
chassis behind (3. This coil is
placed so that its axis coin-
cides with that of L, and is
about l4-inch away from it.
[ts connections run down
through the iusulators to the
under side of the chassis.

The rear view of the trans-
mitter, Fig. 3, will be helpful
should there be any doubt
about the way in which the
purts on top of the chassis are
placed and wired.

By-pass condensers, resis-
tors and r.f. chokes are placed

ag the positive plate-supply terminal for the

O
L

=7
]

RFC,y

Tl

FIG. 2——CIRCUIT DIAGRAM OF THE OSCILLATOR-AMPLIFIER
TRANSMITTER
Ground symbols indicate connections to the mctal chassis.

C1—50-upfd. midget variable condenser (Cardwell Trim-Air Type RT-50).

C2—30-pufd. midget variable condenser (Cardavell Trim-Air Type XT-30).

C3—25-pufd. midget variable condenser (Cardwell Trim-Air Type RT-25).

Cs—140-ppfd. midget variable condenser (Cardwell Trim-Air Typc RT-140).

Cs to Cyo incl.—250-ppfd. midget mica condensers (Aerovox Type 1467).

C11—100-pufd. mica condenser (Dubilier Type 3 with lugs).

R)—350,000-0hm I-watt resistor (1.R.C.).

R2—25,000-ohin 1-watt resistor (I.R.C.)

R3—50,000-0hm 20-watt resistor (Qhmite).

R4—50,000-0hm 2-watt resistor gl.R.C.).

R5—25,000-0hm 1-watt resistor (I.R.C.).

RFC1, RFC2—Sectional-wound short-wave chokes (National Type 100).

L1—2 turns No. 12 enamelled 1vire, coil diameter 7§ inc )

L>—¢ turns No. 12 enamelled wire, coil diameter % inch, length 8% inch.

1.3—31% turns No. 12 enamelled wire, coil diamecter 74 inch, length Y4 inch.

La—3 turns No. 12 cnamelled wire, coil diameter 74 inch, length 34 inch.

Ls—514 turns No. 12 enamelled wire, on 1-inch diameter (National) coil form,
length 74 inch; tapped 114 turns from ground end.

‘The following additional components will be required:

2 6-%1'0"3 Steatite tube sockets (National).

2 tube sheilds (Hammarlund Type TS-50).

2 feed-through stand-off insulators (Birnbach Tvpe 458).

2 Small porcelain stand-off insulators (Birnbach Type 866).
2 midget porcelain stand-off insulators

4 feet of 5-wire shielded cable.

5 mounting brackets for Trimm-Air condensers (Cardwell).
1 5-prong plug or old tube baseé.
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oscillator. The oscillator
plate r.f. choke RFC,
also is soldered to this
insulator, its other ter-
minal goes to the left-
hand feed-through insu-
lator (just above where
the cable comes through
the chassis). The other
feed-through insulator is
connected to the plate

prong on the oscillator
socket.

"~ Between K3 and the
amplifier tube socket is
2, the amplifier grid
leak. The grid by-pass
condenser (‘y is just
above it, one terminal being connected to the
resistor and the other to a ground lug. The other
two condensers at the top of the photograph are
the screen and plate by-pass condensers, (s and
('s. One connects to the screen prong on the socket
and the other to one end of the amplifier plate
choke RFCy, which is at the left. Beside the choke
is thé screen dropping resistor R1. Both RF(y and
Ry are soldered to 4 lug on the left-hund midget
porcelain insulator, and also to one of the wires
in the 5-wire cable (No. ). The filament by-puss
condenser ('; connects between one filament
prong on the awplifier tube socket and ground.
In this stage the suppressor grid is connected
directly to ground, not to the screen grid.

As in the remaining apparatus the shield on
the cable is connected to the chassis. The termi-
nals at the other end of the cable are soldered in
the pins of a 5-prong tube base for connection to
a socket on the power supply.

THE MODULATOR

The tube used in the modulator unit is a 2A5
pentode. This tube is capable of delivering
the requisite audio power and has high enough

FIG. 4~-A SUB-BASE VIEW OF THE OSCILLATOR-AMPLIFIER TRANS-

MITTER

By-pass condensers, resistors and chokes ure located near the tube sockets with which
they arc associated in the circuit diagram

power sensitivity to permit operating its grid
circuit directly from » single-button microphone
without the necessity for an intermediate
amplifier. It is operated as a Class-A modulator
in order to avoid the power supply complications
which would result from the use of Class-B if
power supply voltage fluctustions were to be
avoided.

The generul construction of the modulator is
similar to that of the other units in the station.
The aluminum chassis, measuring 6 by 314
inches, with 1l4-inch side pieces, is bent in the
same way as the bases for the receiver and trans-
mitter. The microphone and output transformers,
7'y and 7', are mounted on the top, 7’1 being the
nearer one in the general view, Fig.5. Fig. 6isthe
circuit diagram of the modulator, while Fig: 7
shows the apparatus mounted underneath the
chassis.

The small piece of bakelite fitted in one end of
the chassis is used to hold the two binding posts to
which the microphone battery is connected, the
tip jacks into which the microphone cord is
plugged, sand the microphone on-off switch:
This panel is fastened to the chassis by small
metal angles, visible in the bottom-
view photograph. Care should be

FIG 3—THE REAR VIEW OF THE TRANSMITTER EMPHASIZES
‘THE SIMPLICITY OF ITS CONSTRUCTION
‘The various parts are identified in the text.

tuken to see that (', is properly
connected: the negative terminal
should go to ground and the posi-
tive to the cathode prong on the
tube socket.

The output transformer T. is
one designed for coupling out of &
different type of audio stage than
this one. Its characteristics, how-
ever, are well adapted to the work
in hand if only one side of the
primary is used. Be sure, there~
fore, to connect the positive plate
supply terminal (No. 3) to the
center tap of the primary winding.
One of the other primary terminals
should be connected to the plate
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FIG. 5—~THE MODULATOR FOR THE TRANS.
MITTER EMPLOYS A SINGLE 2A5 PENTODE

prong on the tube socket, while the remaining one
should be left idle. One side of the secondary of T
should be connected to terminal No. 3, while the
other side goes to wire No. 4 in the cable. The
other end of the cable terminates in a 5-prong
tube base similar to the one used on the trans-
mitter cable. Through connections made in the
power-supply unit, the secondary of Ts.is put in
series with the plate supply lead to the
amplifier tube in the r.f. unit, thereby
introducing the modulation into the
transmitter.

THE POWER SUPPLY

The third unit of the 56-me. station is
the power supply, shown pictorially in
Iigs. 8 and 10. It is capable of delivering all
the filament and plate power required by
the transmitter, modulator and receiver.
The receiver needs 15 or 20 milliamperes
at 200 volts for its plates; the transmitter
and modulator together take approximately
70 to 80, milliamperes at 350 to 400 volts.

connection-terminal sockets also are shown, as
well as the toggle switch which cuts the trans-
mitter and modulator plate supply on and off.
This switch is provided so that the transmitter
will not interfere during reception periods should
its frequency be close to that of the station being
received. A bakelite panel fitted in one end of the
chassis holds two closed-circuit jacks to provide
a means for measuring the plate currents taken
by the transmitting tubes during operation.

The bottom view shows the plate-cireuit jacks,
the terminal sockets, and the two resistors con-
stituting a voltage divider for the receiver. Be
careful that none of the high-voltage connections
touches the chassis, and make a thorough check
of the wiring before connecting the unit to the
power line. A 110-volt cord several feet in length,
one end connected to the primary terminals of
the power transformer and the other to a 110-volt
plug, should be provided. Plugginginto a 110-volt
socket will therefore turn on the whole station.
If desired, a switch may be inserted in the 110-
volt cord to turn the set on and off, thus avoiding
the necessity for inserting and removing the plug
when the station is to be put into or taken out of
operation.

If a voltmeter with a range of 0-500 or more is
available, it would be well to check the output
voltage after the power-supply unit is completed
0 make certain that the unit is functioning prop-
erly. The voltage should be measured between
the chassis (negative) and the various high-

To Microphone
Batt, en/

e O AS

L.,
'\J‘B

Td Mcro.ca/mna

FIG. 6—MODULATOR CIRCUIT DIAGRAM

Connections to the metal chassis are indicated by ground

Ordinary broadcast-receiver replacement symbols.
power-supply parts are designed for just C110pfd. dry electrolytic condenser, 50-volt rating (Cornell-

Dubilier Type ED-3100).

this type of load; such parts are used in the g, (40 0hm 10watt resistor.
power supply shown. The circuit diagram  Rs—500,000.0hm midget potentiometer (Centralab Type 72.

with the list of components needed is given
in Fig. 9. Other makes of apparatus can be

106).

Ti—Microphone transformer, for single-button microphone

(Kenyon Type KSMG).

substituted for those indicated, provided T, (utput transformer (Kenyon Type KR-79M).

the electrical values are identical. Since the
arrangement of parts is comparatively
unimportant, physical differences in com-

The following additional components will be needed:

1 6-prong tube socket.
1 pair phone tip jacks J1.

ponents will not matter, although it will be i toggle switch, single-pole single-throsw.
necessary to take them into account in 2 binding posts, A, B.

planning the layout.

4 feet of 5-wire shielded cable.
1 5-prong plug or old tube base.

The front view ShOWS d_ea‘rly the Part’s 1 single-button microphone (Shure Bros.).
mounted above the chassis. Two of the 6.wolt dry-cell microphone battery.
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voltage socket terminals, It will be quite high
without the other units connected (450 to 500
volts on the modulator and transmitter sockets)
and should drop to 350 or 400 volts when the
station is running normally.

Power transformers of the type specified ordi-
narily are furnished with two 2.5-volt windings,
one having high current-carrying capacity and
the other low. Use the ‘“high amp.” winding.

TUNING THE TRANSMITTER

The transmitter just described has been de-
signed in such a manner that the tuning process is
reduced to a very simple routine. Indeed, the
tuning is much more difficult to describe in
words than it is to perform in actual practice.
If the equipment has been built exactly accord-
ing to the specifications, the only problems in
tuning will be setting the transmitted frequency
within the limits of the amateur band and ob-
taining the hlghest possible output power in the
antenna.

Before beginning the tuning it is well to review
the arrangement of the two jacks in the power-
supply unit. J) is connected in the high-voltage
supply lead to. the oscillator tube. Hence a mil-
liammeter plugged into J; will read the plate and
screen-grid current of the oscillator tube as well
as the few milliamperes taken by the voltage
divider R3—R,of Fig. 2. The jack J2isin the high-
voltage lead to the modulator and hence will
show the modulator plate current together with
that taken by the screen and plate of the amplifier
tube. When it is desirable to read only the load
taken by the amplifier tube—as in the prelimi-
nary tuning procedure—the modulator tube is re-
moved from its socket.

Having made a careful check of the wiring of
the entire installation, the first step is to remove
the modulator tube and plug the milliammeter

FIG. 7—UNDERNEATH THE MODULATOR CHASSIS
But few parts are required for this unit, which is essentially an

audio power amplifier.

FIG. 8—~THIS COMPACT POWER-SUPPLY UNIT

FURNISHES ALL THE FILAMENT AND PLATE

POWER REQUIRED BY THE TRANSMITTER,
MODULATOR AND RECEIVER

Inexpensive components of the type intended for
broadcast-receiver replacement purposes are used
throughout.

into J, of the power-supply unit, setting the
tuning condensers Cs and C3 at about one-third
their maximum capacity setting. Now the power
supply may be switched on and, when the tubes
have warmed up, the oscillator load ecurrent
noted. If this reading is of the order of 20 or 25
ma. it may be assumed that the tube is function-
ing properly. A further check may be made
by touching the oscillator grid lead with a pencil,
in which case the load current will show a slight
deflection if the tube is oscillating. At this stage
the milliammeter should be plugged into /5 of

V.the power-supply unit. The reading should be

approximately 20 ma. Watching the meter
carefully, the oscillator tuning knob should
now be rotated slowly in the region around
one-half the maximum capacity setting.
A point will be reached at which the ampli-
fier plate current makes a sharp rise of a few
milliamperes. This will be the setting at
which the frequency of the oscillator is one-
third that of the tank circuit C3~L3. Now a
tuning lamp should be coupled closely to the
coil Ly, and condenser Cs tuned until the
lamp lights with the greatest brilliance.
('y may then be retuned slightly to give the
greatest output.

At this stage it will be well to listen on the
receiver. The signal from the transmitter will
cause a dead area on the receiver tuning dial
and the center of this area will correspond
roughly with the transmitter frequency.
If this setting of the receiver can be com-
pared with the setting at which signals of a
known frequency have been received, it will
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be possible to make a fairly accurate check of
the frequency at which the transmitter is operat-
ing. If no signals are available with which to
check the frequency it will be necessary to borrow
or purchase a frequency meter with which to

itself which serves as a ground. Hence the other
“antenna’’ terminal of the transmitter is con-
nected by a short piece of wire to the metal chassis
of the set itself. 1/ in hoth diagrams may be a
low-current. flashlamp bulb or a thermo-coupled

ammeter having a scule reading of

0.5 or 1 ampere. The actual antenna

I 04 current obtained will usually be only
ig o3 of the order of 0.1 to 0.2 awpere, but
__f: CF AN “either of these devices will serve to

v ) indicate when the antenna current
/O - Socket

is maximum.

The antenna “A’’ is suitable when
the equipment is so located that the
antenna wire can be run directly

= = = h . .
oy = l = \ i l = from the set in almost a vertical lmg,
285w : : i 2 3 4 5 In cases where the transmitter is
15;‘3_?&55 ”/;or 5%555 3 é‘?‘fr located several feet from the‘wmdow,
—Amp the arrangement of “B’ is to be

FIG. 9—THE POWER-SUPPLY CIRCUIT

Grounds indicate connections to the metal chassis.

PT—Power transformer; secondaries: 750 volts at 100 ma., center-tapped; 5
volts at 2amp; 2.5volts at 12 amp, center-tapped (Kenyon K-90 flush-

type mounting)
CH—30-henry 75-ma. choke (Kenyon Type KC-350).

Cy, Ca—Doube-section 500-volt electrolytic condensers 8-8 ufd. (Aerovox

Tvpe GG).
R1—40,000-0hm 20-watt resistor (Ohml’tcg.
R2—10,000-0hm 10-twatt resistor (Ohmite,
J1, Ja—Closed-circuit jacks (Yaxley Type 702).
SW—Toggle switch, single-pole single-throa.

The following additional components will be required:

2 4-prong tube sockets (Eby).
2 5-prong tube sockets (Eby).
10 feet of lamp cord wwith plug.

measure the frequency. Should either of these
tests show that the frequency is outside the
amateur band running from 56 me. to 60 me.,
it will be necessary, of course, to retune the oscil-
lator and the other two tuned circuits until the
frequency is in the desired place.

It will be found that o second adjustment
of the oseillator tuning condenser—:lmost
at the minimum capacity setting—will allow
the amplifier tube to operate in normal
fashion. With this setting, The oscillator is
operating at one-half the amplifier frequency
instead of one-third. Though slightly greater
output may be obtained in some cases under
these conditions, the stability of the trans-
mitter will not be quite as satisfactory.

THE TRANSMITTING ANTENNA

‘The essential requirement in a 56-me.
antenna is that it consist of a piece of wire
suspended vertically as high as possible and
well clear of any surrounding trees, wires or
buildings. Also, the antenna must be cut
exactly to one of the lengths shown in Fig.
11. In the diagram “A”’ of this figure is shown
the simplest type of antenna—a vertical
wire some odd multiple of 4 feet long; con-
nected to one end of L. The antenna system
is completed by the transmitter installation

preferred.

TUNING THEE ANTENNA

When the transmitter has been
tuned in the manner described, we
may connect the antenna system
and tune it to the transmitted fre-
quency. The first step is to remove
the tuning lamp from its position
near the coil L. Then (Vs is retuned
until the amplifier load current is a
minimum. Now the antenna tuning
condenser is rotated slowly until the
maximum indication is secured in the
ammeter or flashlamp bulb in the antenna circuit.
An alternative method is to leave the tuning lamp
coupled to the amplifier plate coil and tune the
antenna condenser until the tuning lamp becomes
dimmest. Then the tuning lamp is removed and

FIG.10—ALL THE WIRING OF THE POWER-SUPPLY UNIT

IS UNDERNEATH THE CHASSIS

This sub-base view shows the voltage-divider resistors, the
connection sockets for the receiver, transmitter and modulator,
and the metering jacks for measuring transmitter plate currents.
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condenser ', retuned until the amplifier plate
current is lowest.

BUILDING THE RECEIVER

Receivers used for 56-me. work are still almost
exclusively of the super-regenerative type. The
super-regenerative detector not only is remark-
ably sensitive to weak signals but also possesses

the property of discriminating between. locally--

generated damped oscillations, such as those set
up by automobile ignition systems, and continu-~
ous-wave signals, amplifying the latter a great
many more times than it does the noise. The one
disadvantage of this type of set in its simple form
is its ability to radiate a strong signal. For this
reason the modern 56-me. super-regenerative
receiver should be provided with a radio-fre-
quency amplifier. The r.f. stage brings other
benefits as well: it increases the sensitivity of the
receiver and, by acting as a buffer between the de-
tector and antenna, improves the stability of the
detector by eliminating antenna-resonanceeffects.

Fig. 12 shows a modern receiver of this type.
Fig. 13 is the circuit diagram of the receiver.
The r.f. amplifier tube is a Type 58, the detector
a 56, and the audio amplifier ulso a 56. The
receiver is designed for headphone reception,
although the substitution of a power pen-
tode for the 56 in the audio stage would make
it suitable for operating a loud-speaker. The use
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FIG. 11—TWO TYPES OF ANTENNA SYSTEMS
SUITABLE FOR THE TRANSMITTER

‘These antennas may be erected cither indoors or out-
doors, preferably the latter. The performance of the
station will be greatly dependent on the height of the

antenna and the freedom from near-by wires, trecs and
buildings.

L
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of headphones is usually preferable, however,
when “duplex’ operation is to be attempted.
Figs. 12, 14 and 15 show the details of construc-
tion quite clearly; a careful study of them should
make the building of the receiver a fairly simple
task. The metal chassis is a piece of 1/16-inch
sheet aluminum bent in the shape of a broad,
squat “U”. The horizontal part measures 7 by 5
inches; the vertical sides are 114 inches high.

FIG. 12--A THREE-TUBE RECEIVER FOR
‘THE 56-MC. BAND

A tuned radio-frequency amplifying stage is followed
by a super-regenerative detector and an audio amplifier.

The chassis is most simply made by first cutting
out a flat piece of aluminum measuring 8 by 7
inches, then drawing a line 114 inches in from
each 7-inch side, leaving a center portion 5 by
7 inches.

The plan view shows the luyout of parts on top
of the chassis. The two tuning condensers, C'; and
'y, are centered on the chassis and are mounted
with their shafts in line for gunging.

Both ('y and (g are mounted by méans of spe-
cial brackets fitting the Cardwell condensers;
the design of these brackets is such thut the
condensers are insuluted from the chassis—a
desirable feature in this case since the detector
tuning condenser (s must not be grounded. This
should be kept in mind if a different type of
condenser is used.

Between the two tuning condensers is a vertical
shield of sheet aluminum, its purpose being to
help isolate the r.f. and detector stages and pre-
vent the r.f. tube from oscillating.

The antenna coupling condenser Cj3 is fastened
to the stationary plates of €. Ordinary trimmers
will not do because their minimum capacity is too
high. The Hammarlund Equalizer has a range of
3 to 35 upfd., and as ordinarily used is set toward
the low-capucity end, with the movable plate well
separated from the stator. The extension of the
stator plate is bent almost at u right angle so

("3 can be mounted on one of the screws holding

the stator plates of €7 and still be reached
by a screwdriver from above the receiver for
adjustment.

Ther f. coil, Ly, is mounted vertically at the left
of €. No special mountings are provided; the
upper end of the coil is simply soldered to the lug
on the stator plates of C; and the lower end to a
soldering lug fastened to the chassis by a short
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FIG. 14—THE 56-MC. RECEIVER IN PLAN

amplifier tube is at the lower left, with the detector imme-
diately above. The audio tube occupiesthe upper-right-hand corner. The

The r.

knobs projecting from the front of
the chassis at the left and right are
for the regeneration-control and
volume-control resistors, respect-
ively.

machine screw. The rotor
plate connection to (' is made
to the same lug. The grid lead
for the r.f. tube comes off the
same stator-plate lug of C; to
which the upper end of L, is
soldered.

The detector coil is split
into two parts, Ly and Lz,
both wound the same wayy,
Looking at Fig. 14, the left~
hand end of the left-hand coil,
L, issoldered to the lug on the
stator plates of C2. The outer
end of L, the right-hand coil,
connects to the rotor-plate
terminal. The inside ends of
both coils are connected to op-
posite terminals of a midget
100-pufd. mica condenser, Cg.
On each side of Cz holes are
drilled through the chassis
50 that connections from ('
to the grid and plate prongs
on the detector tube socket
can pass through. The grid is
connected to the stator plates;
the plate to the rotor. One end
of the grid leak Rj is soldered
to the-inner end of Ls; the
other terminal goes to a
lug fastened to the chassis

Aside from the coupling between
the r.f. and detector stages, the ar-
rangement of and method of wiring
the parts underneath the chassis is
not so critical. Short, direct leads are
essential in the r.f. coupling, how-
ever. This consists of the radio-
frequency choke RF(C; and the
adjustable condenser Cy. The choke
should be mounted as close as pos-
sible to the plate prong on the r.f.
tube socket, and €y must be placed
%0 that the leads to it will be short.
Both sides of €4 must be insulated
from the chassis, and it is also advis-
able to mount the condenser as far
from other metal parts as possible
to avoid capacity effects to the
chassis. A National Type-WGS
stand-off insulator is used for this
purpose, mounted near the detector-
tube socket. The metal base of the
insulator should be removed and a
single hole drilled in the chassis so a
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FIG. 13—THE SCHEMATIC CIRCiJlT DIAGRAM OF THE
SUPER-REGENERATIVE RECEIVER

All “‘ground’’ connections on this diagram indicate connections to the metal
chassis of the receiver.
C1, C2—15-ppufd. midget variable condenser (Cardwell Type RT-15 Trimm-Air).
Cs, C4—35-ppfd. midget trimmer condenser (Hammarlund Type EC-35 Equal-

izer).
Cs, Ce, C7, Cs~—0.002-pfd. mica condenser, midget size (Aerovox Type 1467).

Cy—100-ppfd. mica condenser, midget size (Aerovox Type 14672. ]
Cm——-g}-)pg lbg;‘y electrolytic condenser, 50volt rating (Cornell-Dubilier Type

Ci1—2-ufd. dry electrolytic condenser, 200-volt rating (Sprague Type ST-22).

R1—250-ohm I«watt resistor (Lynch).

R3—50,000-0hm 1-watt resistor (Lynch).

R3—0.1-megohm l4-watt resistor (I.R.C.).

R4—2000-0hm I-watt resistor (Lynch). ,

Rs5, Re—500,000-0hm midget dpotentiometer (Centralab Type 72-106).

Li—8 turns No. 14 enamelled wire, diameter of coil 14 inch, length of coil 1 inch.

L2, Ls—Each 5 turns No. 14 enamelled wire, diameter of coil 4 inch, length of
coil 34 inch. The spacing betiwveen the two coils is 34 inch.

RFC1—Short-wave choke coil (National Type 100).

RFCa2—60-mc. choke coil; 35 turns No. 30 d.s.c. wire on Lj-inch form, length of
winding 1 inch (I.C.A. Type 1653).

T—Audio transformer (Thordarson Ty{ze R-260).

J—Open-circuit jack (Yaxley Type 701).

The following additional components will be needed:
1 6-prong Steatite tube socket (National).
2 5-prong Steatite tube sockets (National).
2 Isolantite stand-off insulators (National Type WGS).
3 tube shields (Hammarlund Type TS-50).
2 midget condenser couplings (National).

: 1 vernier dial (National Type BM D).
beside the detector tube & ¥or e T O etied cable.
socket. 1 4-prong plug or old tube base.
18 QST for




serew can be run through for mounting the
insulator. This method of mounting C's makes the
condenser easily accessible for adjustment.

OPERATING THE RECEIVER

1f the construction of the receiver is duplicated
and the coils are care-
fully made to the speci-
fications given, the 56-
me. band will cover
approximately the
higher-capacity half of
the tuning range. In
coupling the tuning con-
densers together, care
should be used to see
that they are *lined
up”’; that is, that both
reach maximum and
minimum capacity at
the same dial setting.

The power supply
described will give the
proper voltages for the
tube filaments aund
plates. Other forms of
power supply can be .
used, however. The fila-
ments must be provided
3 amperes at 2.5 volts,
the plates 15 to 20
milliamperes at 200
volts. ‘B’ batteries or an eliminator will be sat-
isfactory for the latter, while a small transformer
of the proper rating will handle the filaments.

Assuming that the correct voltages are applied
and that the headphones are plugged in, both the
volume control and the regeneration control
should be set at maximum. There should be the
usual, hissing sound in the phones. Turning the
regeneration control toward minimum (that is,
increasing the resistance) should cause the inten-
sity of the hiss to decrease; it may finally stop
altogether. Now set (4 so that the movable plate
is just about touching the mica, and set C's so that
there is about a sixteenth of an inch between the
plates. The antenna should be connected to the
movable plate of C3.

Now turn the tuning dial, covering particularly
the higher-capacity half of the tuning range. If
4 56-me. transmitter within a reasonable distance
is working it can readily be recognized by the
fact that the super-regenerative hiss disappears
when the station is tuned in.

Having tuned in a signal, the coupling between
the r.f. and detector stages should be adjusted
for maximum signal strength. This is done by
adjusting the capacity of (s. An insulated screw-
driver of the type used by radio service men for
“trimming’’ broadcast receivers should be used
for this job. Turn the sdjusting screw throughout

15—THIS
RECEIVER SHOWS HOW RESISTORS, BY-PASS
CONDENSERS AND OTHER COMPONENTS ARE
PLACED

FIG.
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itsrange; there should be a rather definite maxi-
mum of signal strength at one particular setting.
After making an adjustment to €4 it is advisable
to retune the receiver to make certain that the
change in capacity at (4 has not changed the
detector tuning. When the proper setting for s
has been found, a sim-
ilar adjustment should
be made to C3 to get the
optimum antenna cou-
pling. 3 also acts to
some extent as a trim-
mer for lining up ther.f.
stage with the detector.

The most suitable
antenna for the receiver
will depend upon the
conditions under which
it must operate. If the
location is high and a
short wire will be well
above surrounding
metal objects such as
the frames of steel
buildings, a very modest
antenna will suffice.
For instance, an 8-foot
vertical wire located on -
the second floor of a
suburban home will
work quite well. It is
advisable to make a
short antenna of this sort some multiple of 8 feet
in length because such an antenna will be approx-
imately resonant in the 56-mec. band and conse-
quently will give greuter signal strength than an
untuned wire. In other localities the best antenna
usually will be the one which is placed at the
highest possible point; it should be vertical if it
is possible to' make it so. Length is not nearly
so important as height; a long horizontal antenna
is not generally so efficient as a short vertical
one. For this reason it is rarely necessary to have
a horizontal wire once the antenna reaches the
roof; in common terms, the antenna usually is
one which is all “lead-in.”

IN CONCLUSION

It might seem that the gear described here is
unnecessarily complicated, in view of the fact
that the range over which it is possible to com-
municate is no greater than is to be expected from
the simple and cheap transceiver. Nevertheless,
this step in the development of 56-mc. apparatus
is wholly logical. When a band of frequencies
represents a new and unexplored field of interest
only to the experimenter, the simplest of equip-
ment will suffice. But when the rank and file of
amateurs take over the territory for routine
communication, refinements in apparatus become
essential.
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Pointers On Noise-Reducing Receiving
Antenna Systems '

Adapting the “Double-Doublet” To Ham-Band .Frequencies
By L. W. Hatry*

man thoroughly experienced in the su

Although popularization of so-called ‘“noise-reducing’’ antenna systems for radio reception has been accom-

panied by considerable noise, and surrounded by some smoke, most of them differ little from the ‘“lamp-cord”

_ doublet modestly described by W6HM in the Experimenters’ Section away back in September 1929 QST. The

technic for amateur work is brought uﬁ to date in this article by Mr. Hatry, former QST staff member, a gentle-
ject. —EDITOR

F COURSE, the ‘“noiseless” wueriul is
mis-named. Passing most of the mis-
naming as justifiable colloquialism or lan-

guage-growth, the correct name still would be
“noise-reducing.”

The first noise-reducing aerial system consisted
of the aerial, defined as the open conductor (the
‘top”) supported practically parallel to the
earth, and a shielded vertical or down-lead por-
tion connecting the top to the receiver. This was
relatively ineffective, as was its outgrowth, the
“completely shielded” aerial. The failure of the
plain shielded lead was due to the mis-match of

FIG. 1.

ARRANGEMENTS FOR IMPEDANCE MATCHING TO SIMPLE ANTEN-
NAS, WITH SHIELDED AND TWISTED-PAIR LINES, ARE SHOWN I[N

FIGS. 1, 2 AND 3

Note that the tapped winding is equivalent to the two-winding transformer, us

indicated in Fig. 1.

impedances that resulted from attaching a low-
impedance line (the shielded lead) to a high-
impedance line, the horizontal wire. That neither
the lead nor the aerial ever approximated a true
line in operation is obvious from the fact that
nothing was done to eliminate or reduce the vari-
ous resonant periods (standing waves) occurring
in each as the frequency was varied.

The first step in the right direction was toward
impedance matching. In other words, the high-
voltage top was stepped-down to pass a suitable
voltage into the low-voltage shielded lead. The
lead was then run direct to the receiver, its stand-
ing wave behavior, or free-resonances, being used
to act somewhat like a transformer in connection

*Hatry & Young, 203 Ann St., Hartford, Conn.

with the antenna coil of the receiver. But really
satisfactory performance was not attained until
the shielded lead was used as nearly like a true
transmission line as possible, and transformers
were applied at both ends.

Those unable to get along with impedance-
matching philosophy may make more sense of this
equallylegitimate explanation: A ghielded line has
high capacity, or, from a reactance viewpoint, few
ohms; whereas an aerial has low capacity, and
considerably more ohms reactance. When Ohm’s
Law is stated in the form E*/R=1, ingerting a
few figures in the formula quickly shows that for
the same power the fewer
ohms call for fewer volts.
This is why I mention the
lead-in as a low-voltage cir-
cuit to which there must be-
a step~down from the rela-
tively high-voltage aerial.
Iikewise, most receivers are
H6 3 designed to work from the
= ' aerial direct, having rela-
tively high-voltage (high-
impedance) input; hence the
shielded lead must be
stepped-up to the receiver
input by means of a trans-
former to give a match and full performance.

I speak of the “line” from the aerial circuit to
the recciver circuit as a shielded lead because
probably the first successtul effort at noise reduc-
tion was a simple shielded lead-in. However,
whether the low-voltage line be a wire surrounded
by a metal sheath, or two wires closely paralleled,
or a twisted pair—or a combination of these—
the result and the basic principles are the same,
provided the design is carried out with some skill.

NOISE-REDUCING AERIAL CIRCUITS IN GENERAL

The basic fact utilized in the noise-reducing
aerial is that the noises picked up by the aerial,
which are radiated from house wiring and elevated
a.c. mains, have the typical “local signal’’ char-
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acteristic of reducing strength in the proportion
to the square of the distance of removal. Other
things equal, noise from a source of 10 feet away
is four times worse than noise from a source 20
feet away. Thus the down-lead of any aerial is
likely to be many times closer to the source of
noises (wiring of the house, for example) than the
top; in fact an average top distance
may eagily be 60 feet when the aver-
age lead-in distance is only 1 foot, and
the top, therefore; 360 times freer of
noise than the down-lead. Hence the
idea of shielding the signal wire so
that it could not pick up; while noise
pick-up by the shield was directly
grounded. But the simple sghielded
lead is little used to-day, and in its
place we have the three basic circuits,
variations of which serve for most of
the noise-reducing broadcast aerials.

Fig. 1 is of the modern shielded
lead-in arrangement. Fig. 2 is perhaps
the better type of twisted lead-in de-
sign and Fig. 3 is simply Fig. 1 with twisted pair
replacing the shielded lead-in. I want to step off
the line here to stress perhaps an obvious point
of noiseless aerial installation which seems to
have been ignored completely by manufacturers’
instruction sheets, prior articles and most aerial
putter-uppers. Following which, gentlemen, we
will pass on to the short-wave exhibit.

A basicitem in textbook aerial theory is the pre-
sumption that the horizontal part is largely inefli-
cient in pick up. In fact, it requires that the radio
waves behave indecorously in order to leave any
energy in the horizontal wire. We all know that
practice departs widely from the basic presump-
tion, simply because radio waves are undignified
enough to satisfy the rest of the theory. Neverthe-
less, the vertical portion of a broadeast-band aerial
is very important and does give major results.

Hence, an important detail of aerial design to
remember is that if an aerial is connected to earth
it doeshave a vertical section. This statement may
seem obvious enough to be silly. Yet Fig. 4 shows
a frequently used and recommended ecircuit.
What’s wrong with the picture? This: The aerial
vertical or ‘“‘down-lead” or ‘“lead-in’’ section is
now the shielding outside the “line.” The fact that
the transformer is hung in the air, or that the
shield protects the inner conductor, has nothing
to do with the fact that Fig. 4's aerial system is
reasonably bad off as to noise pick-up even though
it is a shielded system. The aerial circuit, of which
the shield is a very active part, has the same
amount of lead-in in the noise region as before.
Nevertheless, Fig. 4 will reduce noise to some ex-
tent because the potential gradient of the shield,
with the ground at its end, is considerably less
than the same length of wire with a relatively
high-impedance high-potential primary in its path
to ground. This is the same as saying that the

effectiveness of the lead-in as a noise pick-up is
directly related to its etfective impedance. When
it is high in impedance because of inserted units
its electric or magnetic coupling to noise sources
is more effective; the same amount of current
through more ohms impedance gives higher noise
voltage.

No yrazma/
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Recerver end

= FIG6.5
CORRECT

GROUNDING THE LINE SHEATH IS WRONG, AS SHOWN BY

FIG. 4
‘The correct method is shown in Fig. 5.

Fig. 4 is improved when the effective vertical
portion of the aerial is kept out of the noise area,
as in Fig. 5, and the shielded line is kept solely
to that function and not allowed to mix into the
aerial’s functions. You have no doubt heard the
recommendation of some individuals that the
shielded lead be grounded in several places; such
complication would not be necessary were the
lesson of Kigs. 4 and 5 well learned. Likewise,
when putting any noiseless aerial system into
use keep well in mind that the function of the
shielded wire or twisted pair is strictly that of a
transmission line, the aerial-ground system
being complete in itself and preferably remote
from possible sources of noise.

In the circuit of Fig. 2 this advice is not easy
to apply. The lead-in of Fig. 2 is a balanced lead
designed to pick up nothing, leaving the entire
results to accrue from the top of the aerial.
Experience has shown that such systems do
require longer tops than the ordinary, the *verti-
cal” portion of the aerial contributing too little
to the resuits. Since the lead-in of this system is
really dead to pick-up, using the ground at the
receiver does no harm except where the receiver
is two or three floors from earth. The latter case
has a partial vertical portion composed of the
piping or radiator system used as “ground’’; and
it could be improved by a proper vertical portion
connected properly on the antenna winding of
the aerial top’s transformer (Fig. 6).

That results should be widely different with
different users of noiseless aerial systems is inevi-
table, as we have all observed. The error of Fig. 4
is & common one.

DESIGN POINTS

I have spoken of these nets as impedance-
matching transformers connected to a transmis-
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sion line passing energy from an aerial system to
@ receiver. Within practical considerations this
manner of speech conveys information reasonably
close to accurate. Exactly, however, true imped-
ance matching is economically impossible in
practice and essentially does not occur. Imped-
ances can be truly and accurately matched at
but one frequency and closely matched for a nar-
row group, graduating to an average poor match
throughout a wide range. The purpose of going
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FIG.6

THE ARRANGEMENT OF FIG. 5 IS ADAPTED TO A
BALANCED TWISTED.PAIR LINE AS SHOWN IN
FIG. &

With identical transformers at both ends of the line, a

100- to 200-ppfd. condenser between the transformer

terminal and receiver antenna post simulates the capacity
of the antenna, as shown in Fig. 7.

into this is to help the experimenter go about the
making of his own with some judgment.

When broken into by a transformer a grounded
aerial worked at a wavelength higher than its
fundamental presents to the transformer an in-
creasingly higher impedance as the transformer
progresses from ground to the upper end. (I mean
o tapped coil as well as a two-winding unit when
I say transformer.) 'That is why Fig. 5 would not
be exactly correct for a’ transformer designed
originally to hang, had it showed the transformer
wired in close to earth for convenient mounting
on a cellar window or under a porch. This effect
is clearest to most, perhaps, if they consider the
earthed wire as having capacity, all of which ca-~
pacity is effective across the transformer next to
earth, progressively more being left behind as we
move the transformer toward the open end—
reductio ad absurdum at the open end; no capacity
no condenser return circuit, infinite impedance
and, of course, negligible results. Which simmers
down to the fact that the transformer requires
least winding when nearest the actual or effective
earth (counterpoise, tin-roof, steel building).

No news is the truth that an aérial has a reso-
nant frequency, whether with an added inductance
or not. No system with a resonant point is a
constant impedance to all frequencies, else it
would not respond best to one. Hence, an aerial
gystem is not a constant impedance and therefore
cannot, through a transformer which tries to
transfer what it gets, present a constant imped-
ance to a line. The line tries hard to be a con-
stant impedance and will therefore introduce
losses which are kept at their lowest by means of
the almost-matching transformers.

The antenna matching transformer may be

e——] ')—ér-w«{ e
]

located where you will in the aeriul eircuit (say on
the ground) if it ds built for that location. The
resonant frequency for the aerial system plus the
transformer should be at either end or the middle
of the band; at either end when a certain group of
stations must be received best, at the middle if
you desire to be fairest to the band as a whole.
However, if you wind a transformer for a 50-foot
aerial and best performance at the high-fre-
quency end of the band, you have but to lengthen
the aerial on the side away from earth to shift the
best point toward the middle or the lower-fre-
quency end.

Since the average shielded lead-in gives an
effective impedance of from 20 to 50 ohms and the
average twisted pair from 40 to 90 ohms, and
since the transformer ratio will be proportioned
to regard the aerial side as between 10,000 and
20,000 ohms, a turns ratio of between 33- and
14-to-1 will do for the shielded type, and of be-
tween 10- and 22-to-1 for the twisted pair.
These ratios tend to emphasize the resonance
effect. On the other hand, the resonance effect
can be reduced, which is the commercial com-
promise, by using transformer ratios considerably
lower and having the line effectively mis-matched
over the entire range. The receiver-end trans-
former (step-up) is a reversal of the antenna-end
transformer (step-down) as to connections, de-
sign being identical unless the antenna trans-
former is to be hung near the top of the aerial
and well above earth. In the latter case the aerial
transformer has a greater step-down ratio from
uerial to line than the receiver transformer has
step-up from line to receiver. In any case the
receiver should have a 100- to 200-uxfd. condenser
connected from aerial post to transformer to
simulate the capacity of the antenna (Fig. 7).
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TRANSPOSED LINE ARRANGEMENTS FOR SHORT-
WAVE RECEPTION ARE ILLUSTRATED IN FIGS.
8 AND 9

The resistors, R, of Fig.& serve to broaden the resonancc
of the system.

Of course, no amount of shielding, and no com-
plication of design, will clear out the remotely
picked-up noise. These ‘“‘noiseless’” systems work
if the noise is not coming from appreciable dis-
tance (which, fortunately, is usual for man-made
static) and if the aerial system (complete with
down-lead, as in Fig. §) is remote from nearby
noise sources either by virtue of height or re-
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moval to the back-lot. In keeping the aerial sys-
tem free of noise it is not sufficient to raise the
aerial above & house and then ground effectively
‘“under the house.” To do so is to place the noise
source in the direct field of the aerial. For such a
cage, which is that of the business district or
any crowded area, a counterpoise must take the
place of ground, and no ordinary ground connec-
tion should be made.

SHORT-WAVE NOISE-REDUCING AERIALS

The main trouble of the gshort-wave “noiseless”
aerial has been the wide range of frequencies to
be covered. This we solve in most cases by hang-
ing a system which is either restricted to good
performance over a narrow band of frequencies
or which complicates overall operation by being
tuned. For all-wave use, however, we have had
various designs of ‘“noiseless aeriuls’” of which
most, whether transposition-block systems or
users of the twisted-pairlead-in, gave equally good
results over limited frequency ranges and equally
bad wide-range results.

The short-wave aerials for the amateur or
broadcast listener have a doublet top for effective
pick-up. One of the first of these consisted of the
set-up shown in Fig, 8. R and R were inserted to
spoil the resonant point and bring it to the aver-
age level of results off aerial resonance. When
the horizontal halves are proportioned properly
for a given band (about half wavelength total,
quarter-wave per half of top), It and K work
chiefly to eliminate resonance effects in the line
(if it is not very long) and leave the top rela-
tively selective. The Fig. 8 set-up can be effec-
tive and satisfactory over a limited band, such
as an amateur band, if given regard for electrical
proportions; that is, two quarter-wave sectionsfor
the top, reasonably close to a half-wave length
for the line (or two or three half-wave lengths),
and no resistors in use between the line and the
usual small primary winding of the receiver.

‘Where limited-band use is desirable but dimen-
sions and circumstances preclude a half-wave
length, or multiplies of it for the line, one of two
set-ups should be made; a-Zepp, as in Fig. 9,
where the line can be a quarter-wave in length
(additional line must be added in half-wave sec-
tions); or a tuned-circuit and link to the receiver
80 that a quarter-wave line in Fig. 8 (or 34, or
%) can be effectively matched to the receiver (Fig
10). For broadcast resonance L and C comprise a
low-C circuit for the particular band (keep C
near to 25 uufd.). L may be tapped for conven-
ience. The link winding to the receiver should
have as few turns ag satisfactory performance
will permit (P to S ratios, say, of 10-to-1 for 1.7
me., &to-1 for 3.5, 6-to-1 for 7, 4-to-1 for 14).
InFig. 10 taps on S are indicated for convenience.
Fig. 10 is also applicable to the Zepp of Fig. 9
when the lead-in is at least a half-wave long (or
two or three or more half-waves).

From practice I have come to the conclusion
that about 30 transpositions per half-wave are
sufficient for effective noise reduction. More do
not help much and the noise tends to pick up
noticeably with fewer.

When the It’s are left off Fig. 8 and a trans-
former of untuned (by manual control) design,
but otherwise of the nature of Fig. 10, is connected
between the line and the receiver, we have a set-up
recommended for all-wave use. When a twisted
lead-in replaces the transposition-block line but
gives the same connections, we have approxi-
mately the same thing. We also have limited
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TUNED SYSTEMS SUCH AS THOSE SHOWN IN
FIGS.10 AND 11 ARE EFFECTIVE BUT SOMEWHAT
INCONVENIENT

70 Rec.

performance except over one frequency range
(sometimes two) of relatively narrow width.
That such aerial systems are an improvement
over the ordinary sky-wire from a noise viewpoint
is frequently enough true. But also they cut down
on results on the broad average, leaving from 50
to 609, of the users dissatisfied.

Yet the simple doublet with twisted lead-in or
the transposition line can be satisfactory over a

- very wide frequency range if one has no objec-

tion to additional adjustments. A good home-
made set-up for all amateur bands would be
Fig. 8 with u line of sufficient length so that the
length of half the top plus the line totals a half-
wave somewhere in the 160-meter band. A trans-
former is then set up as in Fig. 11, C, and C;
being about 200 to 250 pfd. each, P being wound
as though it were one coil to tune to 1750 ke. but
actually split in half. S should have a fifth of the
turns of P and be tapped for an 8th and a 10th,
and it may be wound on top of P near the center.
Operation will be easy. Progressing from 1750 ke.
up, C: in the center of the coil will be at full
capacity until C) across has reached minimum and
can no longer help, whereupon €, is adjusted.
As the wave goes further up in frequency and
C, aguin reaches minimum, it is time to start the
operation over again.

Remember that none of these systems will
work as ‘‘noigeless” systems if the tops cannot be
sutficiently in the clear, up or away, of if the line
is allowed to. parallel possible noise sources too
closely.
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A SYSTEM WITH SOME ALL-WAVE
PERFORMANCE

Recently designed is an antenna system which
has some just cause for the name all-wave. This
system is known as the *‘double-doublet’’ antenna
system. It consists essentially of two doublets
mounted in a special manner and with the line
tapped onto the doublets off-center to achieve
sowe sort of impedance match for a multiplicity
of frequencies. Fig. 12 illustrates the general set-

180-0hm Line *
(1o’ unrt /e/yt/;._)

FiGg. 12

coupling of the line through to the input of the
receiver.

The crossing of the two wires that form the
aerial top is a phasing necessity. The angle be-
tween them seems to be reasonably critical if the
intended performance with satisfactory elimina-
tion of noise is to be had. The optimum angle can
he determined best by trial.

This system ig very effective in the elimination
of ignition noise on the bunds most affected
thereby. Since ignition noise seems to travel good
distances, this apparent miracle deserves some
explanation. The designers suggest that part of
the elimination ig due to the predominately
vertieal polarization of ignition-generated waves,

Resultant Response

RESPONSE

: 29’Doublet
1

) 1
Z 4 6 8 1012 4 16 I8 20 22 24 2%
FREQUENCY ~Mc .

FIG. 13

THE “DOUBLE-DOUBLET’* SYSTEM PROVIDES RELATIVELY HIGH RESPONSE OVER A WIDE FRE-
QUENCY RANGE _
‘The “standard’ arrangement for general short«vave use has the dimensions shoun in Fig. 12 and the response

characteristic of Fix{; 13. The electrostatic (Faraday) shield is an especially im,
e of the type described on page 12, December 1933 (JST.
be determined experimentally, being dependent on the input circuit of the réceiver.

This shicld should

np recommended as standard. From contact with
a number of such installations for all-wave use,
the writer can testify to the good performance of
the system as compared with the usual single-
doublet all-wave antenna system.

The ctiectiveness of the aerial over a wide range
of frequencies (approximately 6-to-1) is explained
a8 due to the overlapping resonances of
the 29-foot and 16 ¢-foot, doublets which
result from the set-up of Fig. 12. The
longer 29-foot doublet is resonant at
about 8 me. and at its third harmonic of
24 me. The 1614-foot doublet is reso-
nant at about 14 mec. These resonances
combine as shown in Fig. 13 and the
autenna behaves accordingly. The per-
formance of a single doublet is similar
to that indicated in the curve for the
16 L4-foot doublet, the peak of the curve
varying as to frequency with the dimen-
sions of the top and the transformer
used for its line.

"The designers stress additional points
which contribute to the overall perform-
ance of the system. The twisted-pair
line is of about 180 ohms impedance.
This was chosen as guitable for most
all-wave receivers of modern design. It
is also a suitable value for the doublets.
The transformer that couples the line to the re-
ceiver is static-shielded to eliminate capacity

e 33—
W

enamele
winding being 11
henries. The coils should be encloséd in a weather-proof covering, of
course. The standard RCA 180-ohm_line and the static-shielded
matching transformer at the receiver end are the same as for the ar-
rangement of

rtant feature of the transformer.
he transformer turns ratio should

the horizontal doublet being ineflicient for other
than horizontally polarized waves. The writer,
however, confesses a predilection and stronger
faith in the second explanation of the same men:
That the twisted line of the system is effectively
isolated from the receiver (except electro-mag-
netically) by the static-shield of the line-to-re-

Loaa’/'ag Coil ..
2 .

o Un ~. o
PO A N PR

]
1l
)é

1
1
1
"y
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S

Standard >*§ N

180-0hm Line

FIG. 149—AN ARRANGEMENT OF THE DOUBLE-DOUBLET
SYSTEM WITH LOADING COILS, SUGGESTED FOR PEAK
PERFORMANCE AT HAM-BAND FREQUENCIES

In a typical case each loading coil consists of 68 turns of No. 24
wire closeawound on %-inch diameter form, the length of

inches and the approximate inductance 15 micro-

ig. 12,

ceiver transformer. 'This prevents the line from
{Continued on page 74)

24

QST for




Behind the Scenes With Next Year's Model

The Tale of a New Receiver’s Evolution

By J. N. A. Hawkins, W6AAR*

receivers has aroused much interest among

amateurs and others, and many have ex-
pressed an interest in how the new developments
happened to see the light of day. The principles of
design are considered quite mysterious and deeply
scientific; so we conducted an investigation
among the engineering staffs of receiver manu-
facturers in order to get the story behind the
development of a new model.

Herewith we present the highlights in the de-
velopment of a typical receiver, ‘“The Dual-
Ratio Knee-Action Triple-Hemispheric Multi-
Tube Many-Wave Looperdyne.”

THE recent trend toward all-wave broadeast

* % &

President tells Chief Engineer that sales are
dropping off on current model so & new one is
necessary. As the Chief Draftsman is on his va-
cation, the Chief Engineer gloomily reflects that
he will have to use a new man and have to do all
his own calculating. Sends to Purchasing Agent u
requisition for a copy of the Handbook
and a 10-inch slide rule.

President sends memo that con-
pactness and portability are the
watchwords. Chief Engineer out-
lines three-tube design to drafts-
man, with radicul new chassis

"design and spherical bakelite
cabinet. Special dies purchased
at cost of $1.972.34. Sales Man-
ager points out that he forgot the
loud speaker. Dies scrapped.
Memo from President: Short-wave
reception is the coming thing, and
compact sets are on the way out. Chief
Fngineer makes requisition for subscription to
ST, another Handbook and a 16-inch slide rule.
Lays out new chassis and designs tuning con-
densers and coils for 3-to-1 frequency ratio in each
band. Draftsman can’t read his writing, so pro-
vides only a 3-to-1 gear reduction in the tuning
dial. Bad intercoupling between various tuning
ranges causes continuous dead spots; coil and
switching assembly redesigned and shielded.
Draftsman points out that new coil assembly
won’t fit on chassis. Chief Engineer eliminates
power transformer and sends memo to President
pointing out advantages of new 2525 transformer-
less power supply and full a.c.-d.c. operation.
Memo from President points out that 25Z5 rec-

* 2850 19th Ave., San Francisco, Calif

/
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tifier is out, as there are 6,920 type 80 rectifiers
still in stock room and must be used up. Chief
Engineer lays out new chassis 4 inches wider.

Memo from Sales Manager that RCA is plan-
ning new Class-C audio amplifier. Chief En-
gineer scraps audio channel for Class-C type.
RCA designer scraps his layouts of Class-C audio
amplifier and plans new Class-D-Prime audio
amplifier, after hearing that Philco plans to use
it. Philco designer scraps Class-D Prime because
it takes 10 watts of driver power to get 7 watts of
output to the speaker, and adopts new Majestic
“Cold Control.”

Cabinets for the new model arrive from Furni-
ture Manufacturer. Chief Engineer suddenly re-
members he forgot to notify Furniture Manufac-
turer that 4 inches were added to the width of the
chassis. Chief Engineer eliminates one i.f. stage,
the tuned r.f. stage ahead of the first detector,
& mikes of filter condenser and washes out the
audio transformers in favor of resistance cou-
pling. By mounting 16 resistors and 5 by-pass

condensers in the half-inch gap between

—\l\ the threc-gang condenser and the
A . chassis he manages to squeeze the
\,

\, new layout into the new cabinet.

Service Manager points out that
power- transformer, three-gang
condenser and the filter con-
densers must be removed to
test or replace the 16 resistors
or the 5 by-pass condensers.
Chief Engineer buys his silence
with case of “Old Crow” and a
promise to adopt Crosley Shelvador
on future models.

President returns from [.R.E. Con-
vention and announces that High Fidelity is the
watchword—sensitivity and selectivity must be
compromised to obtain it. Design is altered to
suit. Class-C audio channel is scrapped for a pair
of 845’s in Class-A.

Shop error makes i.f. shield can five inches in
diameter instead of two-and-a~half. In exchange
for past favors in covering up his errors, Chief
Engineer writes long memo to President pointing
out that large shield can raises @ in i.f. trans-
formers and increases gain so that one i.f. stage
can be eliminated. President skips involved cal-
culations about large shield cans, tells Shop to
climinate one i.f. stage and add a beat-frequency
oscillator for help in finding short-wave stations;
also to add an inter-station noise suppressor, as
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Majestic is reported to have one in their new
model. Chief Engineer and Shop Superintendent
go into conference and decide that the beat
oscillator and the noise suppressor had better be
mounted inside of the five-inch i.f. can, and say
nothing more about it.

Power transformers arrive from manufacturer
with terminals on the side instead of the bottom.
After long correspondence " with Transformer
Manufacturer, Chief Engineer decides to keep
mum about it and just mount the transformer
underneath the chassis in place of the three-gang
condenser, which he mounts on a bracket hung
from the loud speaker. Power pack delivers only
200 volts. Transformer Manufacturer points out
that Chief Engineer’s specifications called for a
400-volt secondary instead of an 800-volt second-
ary center-tapped, which would be necessary to
get 400 volts of output with a full-wave rectifier.
After three sleepless nights trying to get the ex-/
perimental model to operate on the 200 volts sup-
plied by the new power transformer, the Chief
Engineer gets the Office Boy (who is a ham in his
spare time) to draw him a bridge rectifier circuit.

Sends long memo to President suggesting use of
two 25Z5’s as bridge rectifier. President is some-
what hazy on the Chief Engineer's involved
vector diagrams and, as he has also forgotten
about the 6,920 type 80 rectifiers still in stock,
he OK’s the change and tells the Chief Engineer
to make it a long-wave receiver for the export
business, which is picking up. Chief Engineer
sadly adds another set of r.f. and oscillator coils
to cover the range from 400 to 150 ke. and thus is
forced to change the intermediate frequency from
260 ke. to 465 ke. Receives memo from Purchas-
ing Agent asking whyinhexx he changed the
intermediate frequency the day after a shipment
of tive thousand 260-ke. i.f. transformers arrived
from the Coil Manufacturer.

First production models show extreme insta-
bility and go into oscillation on the least provo-
cation. Since the Foreman of the Sheet Metal
Shop does not speak English, the Chief Engineer
waves his arms around to show the shape of the
new shielding baffle that he wants to put between
the i.f. and the first-detector tubes. Misunder-
standing him, the Foreman turns out a startling
new triple-deck chassis, and orders $3150 worth
of dies to make it. The Chief Engineer has a

drawing made of the new idea and sends it up to
the President, pointing out that his new develop-
ment will probably triple the sensitivity of the

“set due to the improved shielding.

High pressure Salesman sells the Purchasing
Agent a new type of loud speaker. All is well until
it is found that the chassis is 34 of an inch too
high to allow the speaker and chassis to inhabit
the same cabinet at the same time. Chief En-
gineer saws the bottom out of the cabinet and
mounts the chassis 34 of an inch lower. The holes
in the front of the cabinet for the tuning, volume
and switch controls being now out of line with the
to mount the chassis upside down in the cabinet.
Sends memo to the President pointing out that
new chassis position and bottomless cabinet
allow the set to be adjusted and lined up without
taking the chassis out of the cabinet. President
sends back memo asking how the i.f. tube and the
second-detector tube are removed without remov-
ing both the chassis and speaker from the cabinet?
C. E. makes front of cabinet removable in order
to get at tubes.

Assistant Sales Manager writes letter from field
to President asking why dealer delivery promised
two months ago is not yet being made, and point-
ing out bitterly that delivery of new lines by three
competitors in his territory has already curtailed
future orders by 50%,. President sends mandatory
order to Production Manager to put out new
models without further delay and instructs Sales
Manager to lower retail price by $5 and cut dealer
discounts in order to compensate for competition.
Sales Manager resignedly junks $6100 worth of

printed literature in connection with big dealer
display program on new model in order to feature
new price and so informs President. President
figures rapidly that 349, more units must now be
sold to make up total investment on the new
model, but since this represents an increase of
only 1209, over their net production of last year
does not feel too discouraged and prepares to
leave on fishing trip to Canada just as Service
Manager discovers that last two changes made
in assembly by Engineering Department were
unreported to him, with result that all servicing
literature and instructions must be recalled and
new material issued.
(Continued on page 49)
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A Me:dium-Powered 'Phone-C.W. Trans-

mitter With Pentode Power Tubes
30-Watt 'Phone —100-Watt C.W.—Three R.F. Stages—Three Or More Bands

By C. A. Harvey, WIRF* and R. M. Purinton, W IHTM**

HE design of an amateur transmitter capa-

ble of delivering 100 watts to the antenna,

with erystal control and other features to
guarantee the best type of signal, was a compli-
cated task a few years ago. To-day, developments
in circuits and new transmitting tubes for ama-
teur use reduce the problem to a compara.tivngfly
simple one. _

The transmitter to be described was built for
use principally in the 3500-, 7000- and 14,000-kc.
amateur bands with either 'phone or ¢.w. opera-
tion optional. The addition of suitable coils ex-
tends the range of the transmitter to the 28-
megacycle band, while additional coils and a
second crystal make possible operation at 1700
ke. The choice of circuits brought quick selection
of the Tri-tet oscil-
lator in the Univer-
sal Exciter system
already described in
several forms in
QST.! Two of the
new 50-watt r.f. pen-
todes? for the final
amplifier fulfill the
power requirements,
operate with excita-
tion efficiency un-
attainable in triode
tubes, do not require
neutralization and
also make available
suppressor-grid
modulation for
"phone with a carrier
powerof 30wattsand
120 watts on peaks.

Prior to construction of the Universal Exciter
unit, the final 100-watt amplifier was completed
and tests made to determine excitation require-
ments. Usually, the excitation power required for
a triode amplifier stage is approximately 109%, of
the plate input power to the excited amplifier
tube. However, the power required for excitation
of the r.f. pentode type tube is only some 29 of

%18 Orchard Road, Brookline, Mass.

*% @83 Lake Avenue, Newton Center, Mass.

! Issues of Oct. and Nov., 1933. Also Chapter Seven, The
Radio Amateur's Handbook, 11th edition.

2 Introduced in May, 1934, QST, circuit data in the June
issue. .

PANEL VIEW OF THE THREE-STAGE TRANSMITTER

It is rated at 100-watt output for c.w., 30-watt for ’phone with
suppressor-grid modulation of its push-pull pentode final stage.

the plate input power and therefore not more than
3.5 watts are needed. The final amplifier with the
two tubes operating push-pull was connected to
the 59 Tri-tet oscillator with link coupling be-
tween the amplifier grid and oscillator plate coils.
With the crystal oscillator operated at 3500 ke.
the amplifier delivered over 100 watts at 7000 ke.
using the 40-meter harmonic from the crystal
oscillator for excitation. After considerable debate
over the merits of this ultra-simple excitation
system for two bands versus the flexible Universal
Exciter for all-band operation, the latter arrange-
ment was adopted. The amateur operating on one
or two bands and not requiring quick changes to
others will find the 59 Tri-tet operating ‘“straight”
or at a crystal frequency one-half the transmitted
frequency ample for
the excitation of one
or twoof the 50-watt
r.f. pentode tubes.

The Universal Ex-
citerunit is standard
in circuit! with in-
terchangeable coils
and a choice of crys-
tal control or elec-
tron coupling in the
oscillator. Two type
59 tubes are used,
one as the oscillator
and the second as the
doubler-amplifier.
The final amplifier
circuit is a push-pull
arrangement with
parallel choke feed
to each plate to
eliminate the third or middle connection to the
plug-in type plate coil.

The modulator uses two Type 45 tubes in push-
pull with a single 56 preceding them as a micro-
phone amplifier stage. A good single-button micro-
phone gives ample voltage swing at the secondary
of the output transformer. A double-button micro-
phone of low sensitivity makes necessary an
additional 56 speech stage, resistance coupled.
Tests of both types showed sufficient voltage out~
put with the volume level control well below
maximum,

Two power supplies are used with the trans-
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o

mitter. One 300-volt unit furnishes current to the their screens snd 500 volts to the 59 doubler plate.
A9 oscillator plate and screen, the 59 doubler- Fig. 1, showing the transmitter circuit, indicates
butfer screen and to the speech amplifier. The the approximate maximum cwrrent values at
these voltages.

Closed circuit jacks are in-
cluded in the plate supply leads
and in the C-minus lead to the
final amplifier grid. Meter read-
ings are taken by plugging one
meter at a time, or several
meters permanently, into these
jacks. It is advisable to use a
meter in the final amplifier plate
R circuit continuously during op-
Jant i eration and to check the final
HIib i) amplifier grid current whenever
any of the exciter adjustments
are changed.

The constructional details
which follow cover the rack
units pictured, although the cir-
cuit elements lend themselves
just as readily to breadboard
TOP VIEW SHOWING THE PUSH-PULL FINAL STAGE USING A PAIR nounting if such construction

OF 50.WATT SCREEN-GRID PENTODES is preferred. The final amplifier

The tuned-grid input circuit is at the left, output tank at the right tubes, in u horizontal position,

. should be arranged with the

other power supply, a standard unit using three plane of the filament vertical (plate on edge);
83 tubes in a bridge system,® furnishes 1000 volts  or they may be mounted vertically. Shielding is
to the final pentode amplifier plates, 300 volts to  not absolutely necessary with the arrangement

3 March 1933 QST. Also p. 151, 11th edition, Handbook. shown. R.f. leads should be short and direct.
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FIG. 1—THE TRANSMITTER R.F. CIRCUIT

L1, L2, L3, L4 and Ls—Sece coil table.

Ci—365-pufd. (Cardwell 407 B or equivalent).

C2, C3—150-pufd. (Cardwell 405 B or equivalent).

Cy—Split-stator condenser, 130-upfd. each section (Cardwell 406 BS or equivalent).
Cs—Split-stator transmitting type, 70-upfd. each section (Cardwell 413 BS or equivalent).
RFCy—2.5-mh. r.f. chokes (Hammarlund or National Type 100).

RFCa2—Transmitting type r.f. choke (Hammarlund or National or equivalent).
Swi—Two-gang two-position switch.

Swe—Single-pole single-throw switch.

Swa—Single-gang two-position switch.

Ce—0.002-pfd.; C7—100-ppfd.; Cs—250 pufd.

Co—500-uufd. (All moulded mica type condensers rated at 1000 volts).

R1—50,000-0hm; R2—340,000-0hm; R3—300-0hm, all 1-watt; R4—50-ohm c.t.; Rs—20-ohm c.t.
J—Closed circuit jacks.
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(CONSTRUCTION

The mechanical assembly of parts in the
exciter unit and final amplifier may follow
the design shown or may be changed to suit
requirements of the individual builder. The
amateur who has a Tri-tet assembly may
wish to construct only the amplifier. Then
again, the high-power station requiring a
more efficient driver for the final stage may
use the final unit with modifications in
raechanical layout to suit the main trans-
mitter. The amateur who is interested only
in the amplifier stage can pass over the con-

struction and tuning data covering the Tri-
tet exciter assembly.

The coil sockets in the exciter unit should
be placed near the tuning condensers with
the two 59 tubes between them as shown in
the photograph. The two plug caps shown accom-
modate the cabled leads from the power supply.
The switch between is for opening the cathode-to-
ground connection of the 59 doubler-butfer tube
for keying in this circuit. The binding post ter-
minals at the left in the rear view of the exciter
stage are terminals for the link coupling coil at
position L3 and connect to similar terminals on
the final amplifier mounted directly above. The
erystal plugs into the rear, at the right, as shown
in the photograph.

A top view of the final amplifier assembly
shows the arrangement of parts and tubes. The
layout is unusually simple but, nevertheless, ef-
fective. The grid coil is adjacent to the split-sta-
tor grid tuning condenser. As may be noted, the
tube sockets (which should be Hammarlund or
similar because of the arrangement of prong
holes) are mounted on brackets attached to the
grid tuning condenser frame. The tube plate caps
are mounted in fuse clips connected directly to
the stator terminals of the plate tuning condenser.
The plate coil form plugs into jacks which are a
part of the stand-off insulators visible below the
coil form. No antenna connections are shown,
since any of the conventional arrangements may
be used.

TUNING ADJUSTMENTS

In general, the tuning procedure for this trans-
mitter is like that used with all master-oscillator
power-amplifier systems. However, certain new
features ure present, such as suppressor-grid
modulation and the low value of excitation de-
manded by pentode final amplifier. These war-
rant complete tuning instructions although the
adjustment of the transmitter is simple.

Assume, first, that the transmitter is to be used
for c.w. on the 7000-kc. band. Reference to the
coil table indicates that the oscillator may be
used with crystal control or electron coupling at
3500 ke. with coil By at position Lj, coil 4; at
position Ly, coil (s at position L3, coil Cs at posi-
tion L4 and coil (s at position Ls. With this ar-

THE EXCITER UNIT IS OF THE UNIVERSAL TYPE, FOL-
LOWING THE ORIGINAL DESIGN GIVEN IN OCTOBER

1933 QST
The oscillator is at the right, amplifier at the left.

rangement the oscillator aperates at 3500 ke.,
doubling into the grid circuit of the 59 amplifier
tube which passes this frequency along to the
grids of the pentode power amplifiers delivering
power at 7000 ke. to the antenna. If crystal con-
trol is used, Sw; will be in the “Crystal” position
and Swq will be in the closed position connecting
coil A (at position Lo) into the circuit. Sws will
be connected to the grounded tap, placing zero
potential on the power pentode suppressor grids.

‘With power counected and with the 1000-volt
power supply cut to about 600.volts, C; may be
set with the plates approximately 259, meshed.
(Condenser (2 should next be tuned to make the
plate current to the 59 oscillator minimum. Next
adjust Cz to make the 59 amplifier plate current
reach its minimum value. Following this adjust-
ment, adjust condenser (4 to muke the power
pentode tubes have the highest possible grid cur-
rent. Next adjust Cs to make the pentode tubes
have the minimum value of plate current. Before
connecting the antenna and making excitation
adjustments to the final stage, connect a milliam-
meter in the grid circuit of the final stage and
adjust '('; to the position which provides maxi-
mum current in the power pentode grid circuit.

. Finally, the tuning adjustments described, with

the exception of any further adjustment to €y,
must be repeated. Cureful adjustment of each
circuit is required for efficient operation.

Following the adjustment of the transmitter,
the antenna load may be coupled. For testing it
should be a dummy load, which may consist of a
coil that will tune to the output frequency with a
condenser capacity of approximately 250 upfd.,
in series with a standard 100-watt 110-volt lamp.
Couple the load to the output plate-tank coil and
go over the tuning adjustments once more. The
59 oscillator plate current should be about 15
ma., the 59 amplifier a plate current between 30
and 40 ma., the output stage grid current from 15
to 20 ma., and the output stage plate current,
with proper load, approximately 160 ma.

So far nothing has been said about the adjust-
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ment of screen current to the power

tubes. This is relatively unimportant in the 59
oscillator and amplifier but it is an accurate in-
dicator of proper excitation in the RK-20 stage.

At 300 volts screen voltage and with

S

pentode  considerably higher than the crystal frequency.

’PHONE OPERATION
The circuit of the modulator unit used with the

45 volts  transmitter is shown in Fig. 2. It is a conven-
. tional arrangement with 45’s push-
ENMOD, SRNECTION pull in the output stage. The push-

pull stage was selected in place of
a single tube to insure adequate
modulating voltage across the load
resistor without any possibility of
distortion. A number of other tube
combinations offer possibilities.
For instance, a single 47 or 2A5
working into a choke with the

45

audio output voltage applied
across a 7500-ohm resistor should

work well as the modulator with

a single stage using a 56 tube to

-250v

FIG. 2—-THE MODULATION CIRCUIT

T1—Microphone transformer (Delta AD-90 or equivalent).
T2—Coupling transformer (Delta AD-91 or equivalent).

Ts—Coupling transformer (Delta AD-75 or eq
C1—0.5-ufd. 200-volt.
Co—2.0-ufd. 400-volt.
Ciz—1.0-ufd. 200-volt.
R1—500,000-0hm potentiometer.
Ra2, R3—50,000-0hm 1-watt.
R4—2500-0hm 1-watt.

negative “C”
current should be approximately 30 ma.
tube or 60 ma. for the two. If the screen
current is higher than this value, excita-
tion should be reduced until the current

. is normal. At full output of 100 watts, a
control-grid direct current of 15 to 18
ma. indicates umple excitation. If the
control-grid current is higher than it
should be, the excitation to the final
stage can be reduced by reducing the
plate voltage on the 59 amplifier tube.

Adjustment of the transmitter for
other amateur bands should be carried
out in the same manner. Reference to
the circuit diagram and to the coil table
shows that Swsshould be open for output
frequencies in the 1750-ke. or 3500-ke.
amateur bands. The oscillator output
coupling for either of these bands is the
radio-frequency choke alone, and no
tuning adjustments are made to con-
denser Cb.

If Sw; is placed in the electron-coupled
position, condenser €'; becomes the fre-
quency adjusting element of the trans-
mitter and is highly important, whereas
its function with Tri-tet crystal con-
trol is to control oscillator excitation,
tuning circuit L; 'y to a frequency

Rs—10,000-0hm 1-watt.
Re—800-0hm S-watt.
R7—10,000-0hm 5-watt.
Rs—20-ohm c.t.
J---Closed circuit jack.

drive it.

For ’phone operation, Sw;
should be connected to the modu-
lator output terminal. A meter
should be placed in the suppressor
circuit at the jack marked J in
Fig. 2. With the transmitter op-
erating and with modulation the
meter should barely show current
on speech modulation peaks. The
meter deflection should never be
greater than 1 ma.

When Sw; is connected to the

—

v.
A

2 +45v. -
(SUPPRESSOR
BIAS)

uivalent).

bias on this stage, the screen-grid modulator position, a negative bias of 45 volts is

for each  applied to the suppressor grids. This negative bias
TABLE I—COIL WINDING DATA
Link
. Coil Size Turn
Coil Diameter Turns Tap* Turns Wire Spacing
Al 1% inch 28 9 4 22 dis.c.  None
Az 1l ¢ 63 - 6 26 d.s.c. None
5 g« 70 - 6% 28 enam. None
As  3lp ¢ 68 - - 16 dis.c.  None
B 1lg 15 6 - 22 d.s.c. None
Bs 115 « 42 - 5%k 22 d.s.c. None
Bs 3 “ 38 - - 12 enam. Wire dia.
Cs 115 ¢ 15 ~ 214 22d.s.c.  None
Cs 1 'Z «“ 23 - 4%  22ds.c. None
Ce 3 “ 21 ~ - 12 enam. Wire dia.
Dy 1y« 7 - 215 22d.s.c. Wire dia.
Ds 115 “ 13 - 4% 22 d.s.c. Wire dia.
De 3 “_ 12 - - 12 enam. 14 inch
Ez 1l 214 - 1 22 d.s.c. wice wire dia.
Es 15« 3 - 1 22 dsg.c. Twice wire dia.
Es 3 “ 5 - - 12enam. 54 inch.

* Turns from ground end of coil.

** Link coil wound at center of main coil.

Unless otherwise specified, the link coil is wound at the bottom of
the tuning coil and is spaced Y4-inch from it.

Forms:

All 1Vg-inch forms are Hammarlund Type CF-5-M or equivalent
with base for 5-contact tube socket. )

All 3-inch forms are General Radio No. 677 U or equivalent.

Coil Ag, 31%4-inch diameter bakelite tubing.

TABLE II—COIL COMBINATIONS
Frequency Band Tri-Tet Exciter R.F. Pﬂtode Ali‘mpliﬁer
5

Ly L2 Ly
1750 -kc. A1 Choke A3 As As
3500 “-kc. Bi Choke Ai Bs Be
7000  -ke. B A1 Cs Cs Cs
14,000-kc. B Ca D3 Ds Ds
B1 D3 Es3 Es Es

28,000-kce.
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will cuuse the plate current in the final stage to
fall to approximately 60%. It should not vary
appreciably from this value (approximately 100
ma.) with modulation.

Thorough tests of the transmitter have been
made with a dummy load, and on the air on the
14,000-kc. band. On c.w. transmission, as well as
'phone, it produces all that might be expected of
the circuit and tube combination. With no initial
neutralization to adjust, and with consequent
freedom from interaction, the transmitter is easy
to manipulate and produces a clear carrier. With
this rig, ’phone transmission at 20 meters has
proved to-be as productive of DX as with the
more complicated 160-watt, Class-B modulated
transmitter which it replaced. And the new cir-
cuits, and the tubes to go with them, do make the
job easier.

Operating Notes

PERATION on 56 me. (or work in any
amateur band, for that matter) is positively
illegal, unless one possesses proper amateur sta-
tion and operator license authorization from the
United States government. In spite of mail-order
catalogs and certain magazines which avoid the
issue, or indicate to the contrary, licenses posi-
tively are required. Under the Communications
Act of 1934 there is the possibility of a fine not
exceeding $10,000 or imprisonment not to exceed
two years, or both, on conviction of operation
without an amateur operator license! Also we
note a number of cases in recent Dectsions of the
Federal Radio Commission where individuals have
been barred from examination for operator privi-
leges because of such unlawful operation. In addi-
tion, at least one amateur’s station and operator
licenses have heen suspended for one year for
permitting operation by a man unlicensed and
unauthorized.

+ A guggested in July QS7, involving the pick-
up and retransmission of signals, brings up the
problem of making proper identification of sta-
tions ‘“‘at the end of each transmission and at
least once in every 15 minutes,”” as required under
Rule 384. To comply with the rules it is necessary
only to devise ways where each station ‘‘rebroad-
casting” in a chain take over the control at the end
of each transmission and identify itself.

It is forbidden to sign a false call. Each station
in a chain must be identified by its own call signal
—and by no other.

The Commission, asked to suggest satisfactory
procedure indicates that, if the originating station
in a chain signs its call, followed by QRX AS
(telegraph), or by voice transmits, THIS IS
AMATEUR STATION .... AT ........
TRANSMITTING TO STAND
BY FOR IDENTIFICATION OF THE RE-

,LAYING STATION YOU ARE NOW RE-
CEIVING, this followed by a gong or musical
note, and this procedure inserted at the end of
transmissions (at least once cach 15 minutes), and
if each other operator in the chain thereupon
gives his own station call signal by key or micro-
phone, that will fully meet the government’s
requirements.
{Continued on page 76)

Rocky Mountain Division Convention
August 25th-26th—Rocky Ford, Colo.

O N to Rocky Ford, Colo., for the convention to
be held under the auspices of the Rocky
Ford Amateur Radio Association. Those of you
who attended last year’s convention at Colorado
Springs will remember those luscious melons
“brought over by the Rocky Ford gang. Well, the
convention will be held right in the heart of the
melon-growing country, and they will be just ripe
when we are there. Of course, there is being
planned good talks and entertainment for the
delegates. The headquarters will be at the Elks’
Club, and the best news is the registration fee at
$2.25, which covers lunch and the banquet on
Saturday and a lunch the following day. The
Colorado Springs gang will also stage an initiation
in the R.O.W.H. Remember last year? Make
A. H. Haase happy by writing him that you will
be there. The address is just Rocky Ford, Colo.

Qe Straxs <Y

Lt. Henry B. Harris, 26, research pilot of the
M.I.T. meteorological group and well-known to
amateur radio for his 56-mec. work on test flights
last spring, was instantly killed at the Elmira,
N. Y., airport at 7:45 a.m. on June 15th. The .
rear whecl of a glider-towing automobile in which
he was a passenger collapsed, causing the car to
overturn. The driver of the car suffered shoulder-
blade and rib fractures, but his condition was not
dangerous.

The automobile, a large touring car with top
down, had towed the glider to the end of the field
and the sailplane had taken off. As the brakes
were applied, the car skidded on the wet grass.
When the driver attempted to turn the auto-
mobile the rear wheel collapsed. The car over-
turned, throwing the driver clear but pinning
Harris underneath. He died of a broken neck.
Mrs. Frances Harris, mother of the young pilot,
was a witness of the disaster.

It was an ironic freak of fate that Lt. Harris,
who was one of the best instrument flyers in the
country with many hours of experience in ‘blind”
flying and holder of several altitude and cross-
country records, should have met his death as the
result of so simple an accident as the breaking of
a wheel on an old automobile. The New England
56-mc. gang, in particular, admired and respected
him; their activities are saddened by his loss.
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e What the League Is Doing o

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

AS ALL of us know, the A.R.R.L. Board of
4 Directors at its annual meeting made re-
nuests of the Federal Radio Commission for
changes in certain amateur regulations, so as to
secure new privileges for us or relax some of the
handicaps on our work. The secretary presented
these matters at Washington and we are now
happy to say that on June 22d the Commission

enacted them. Read on!
. Foralong time we have wanted
Ult rd-ng h the right to roam in the ultra-

] ; high-frequency field and, in ad-
Freq”e”aes dition to exploring 30 and 60
me., find out what 120 and 240 and 480 me. were
like. Effective June 22d, we were given the non-
exclusive right to operate at will on any frequency
above 110 me. (any wavelength below 2.727
meters). The new regulation reads as follows:

Rule 374a. The licensee of an amateur station may, sub-
ject to change upon further order, operate amateur stations
on any frequency above 110,000 kilocycles, without separate
licenses therefore, provided:

(1) That such operation in every respect complies with
the Commission's rules governing the operation of amateur
stations in the amateur service.

(2) That records are maintained of all transmissions in
accordance with the provisions of Rule 386.

The Commission also opened these same fre-
quencies to the licensees of special and general
experimental stations, experimental broadcasting
stations and experimental visual broadcasting
stations, for work pertaining to fundamental re-
search. We may operate mobile stations there as
well as fixed ones. Now for some really ultra
h.f. experimenting! QST will endeavor to present
some dope. Any contributions?

: Heretofore we have not been
Mobile permitted mobile operation ex-
Opemtio ;2 cept 5-meter work on aircraft.

The League requested for ama-
teurs the right to engage in general mobile work
on the frequencies above 56 me. and, as a result,
amateur portable-mobile stations are now author-
ized on those frequencies, including the new
region above 110 me. A portable-mobile station is
one so constructed that it may conveniently be
moved from one mobile unit to another for com-
munication, and that is, in fact, so moved about
from time to time and ordinarily used while in
motion. That language exactly covers a ham
installation. F.R.C. Rule 368 has been amended
to read as follows:

Rule 368. Licenses for mobile stations and portable-
mobile stations will not be granted to amateurs for operation

on frequencies below 56,000 kilocycles. However, the li-
censee of a fixed amateur station may operate portable
amateur stations (Rule 192) in accordance with the provi-
sions of Rules 384, 386 and 387; and also portable and
portable-mobile amateur stations (Rules 192 and 192a) on
authorized amateur frequencies above 56,000 kilocycles in
accordance with Rules 384 and 388, but without regard to
Rule 387.

Portable operation is not affected by this
change and remains possible on the lower fre-
quencies as well. But note that last clause, “but
without regard to Rule 387.” It is not necessary
to notify the radio inspector when engaging in
this mobile operation, and it is no longer necessary
to.notify him when engaging in portable opera-
tion on frequencies above 56 me.! This will be big
news for the 5-meter gang, for it eliminates a big

nuisance.
Mobile stations must
Portable and indicate the call area

Mobile Procedure » which they are
operating, the same

as portuble stations. The Commission provided
for this by amending Rule 384 and at the same
time made a minor change to specify that the
call-area indication must be given each time the
call is signed. The new wording:

Rule 384. An operator of an amateur station shall trans-
‘mit its assigned call at least once during each fifteen minutes
of operation and at the end of each transmission. In addition,
an operator of an amateur portable or portable-mobile
radiotelegraph station shall transmit immediately after the
call of the station, the break sign (BT) followed by the
number of the amateur call ares in which the portable or
portable-mobile amateur station is then operating, as for
example:

Example 1. Portable or portable-mobile amateur station
operating in the third amateur call area calls a fixed amateur
station:

WIABC W1ABC W1ABC DE W2DEF BT3 W2DEF BT3
' W2DEF BT3 AR

Example 2. Fixed amateur station answers the portable
or portable-mobile umateur station:

W2DEF W2DEF W2DEF DE W1ABC W1ABC WI1ABCK

Example 3. Portable or portable-mobile amateur station
calls a portable or portable-mobile amateur station:
W3GHI W3GHI W3GHI DE W4JKL BT4 W4JKL BT4

W4JKL BT4 AR

If telephony is used, the cull sign of the station shall be
followed by an announcement of the amateur call area in
which the portable or portable-mobile station is operating.

To eliminate the necessity for notifying the
inspector of mobile or portable operation ahove
56 me., minor changes were made in Rule 387:

Rule 387. Advance notice of all locations in which port-
able amnateur stations will be operated shall be given by the
licensee to the Inspector in Charge of the district in which
the station is to be operated. Such notices shall be made by
letter or other means prior to any operation contemplated
and shall state the station call, name of licensee, the date of
proposed operation and the approximate locations, as by

32

QST for




city, town, or county. An amateur station operating under
this rule shall not be operated during any period exceeding
thirty days without giving further notice to the Inspector in
Charge of the radio district in which the station will be
operated. This rule does not apply to the operation of
portable or portable-mobile amateur stations on frequencies
above 58,000 kilocycles authorized to be used by amateur
stations. (See Rule 368.)

How’s all that, gang? New u.h.f., mobile on
our cars, boats and roller skates, and notices to
the inspector only for portable operation below
30me.!

For a long time we have

Slmp llfi ed been growling at the neces-
sity for having two boys and

L()g -Reep g a bookkeeper to be able to

keep a station log in legal form, and we have
tangled with some radio inspectors who wanted
you fellows to make a separate entry every time
vou switched over to transmitting during a QSO.
The League requested the Commission to sim-
plify and clarify its requirements. This the
Commission has kindly done, by completely
rewriting Rule 386 to read as follows:

Rule 386. Each licensee of an amateur station shall keep
an accurate log of station operation to be made available
upon request by authorized Government representatives,
a8 follows:

a. Thedate and time of each transmission. (The date need
only be entered once for each day’s operation. The expres-
sion *‘time of each transmission’’ means the time of making
a cull and need not be repeated during the sequence of com-
munication which immediately follows; however, an entry
shall be made in the log when **signing off’ 80 as to show the
period during which communication was carried on.)

b. The name of the person manipulating the transmitting
key of a radiotelegraph transmitter or the name of the person
operating a transmitter of any other type (type A-3 or A-4
emission) with statement as to type of emission. (The name
need only be entered once in the log provided the log con-
tains a statement to the effect that all transmissions were
made by the person named except where otherwise stated.
The name of any other person who operates the station
shall be entered in the proper space for his transmissions.)

¢. Call letters of the station called. (This entry need not
be repeated for calls made to the same station during any
sequence of communications provided the time of *‘signing
off”’ is given.)

d. The input power to the oscillator, or to the final ampli-
fier stage where an oscillator-amplifier transmitter is em-
ployed. (This need be entered only once provided the input
power is not changed.)

e. The frequency band used. (This information need be
entered only once in the log for all transmissions until there
is a change in frequency to another amateur band.)

f. The location of a portable or portable-mobile station at
the time of each transmission. (This need be entered only
once, provided the location of the station is not changed.
However, suitable entry shall be made in the log upon
changing location, showing the type of vehicle or mobile
unit in which the station is operated, and the approximate
geographical location of the station at the time of operation.)

g. The message traffic handled. (If record communica-
tions are handled in regular message form, a copy of each
message sent and received shall be entered in the log or re-
tained on file for at least one year.)

This about explains itself. The date, name of
operator, power, frequency band, type of emis-
sion and location of a portable or mobile station
need be entered only once until there is change.
There need be only one entry for each QSO, but

it must state the time of making the first call and
the time of signing off, thus showing the period
during which communication was carried on. New
features are the requirement to maintain copies
of messages handled for one year (any kind of
copy will do) and to stipulate the type of emis-
sion. Easiest way of accomplishing thislatter is to
use the term A-1 for c.w., A-2 for i.c.w., A-3 for
'phone, and A4 for television or facsimile if any.
Fire the bookkeepers, fellows; we have a common-
sense viewpoint on log-keeping now.

In the west there have been

More Class-A many long stretches where
no examinations were held

Examinations by the inspectors. Take the

case of Butte, Montana, for example. An amateur
there wanting the Class-A privilege would have
to appear in person before the inspector at Seattle
or Portland or Minneapolis or Denver—all terrific
distances. Yet to many of these cities the in-
spector has to come twice a year to inspect com-
mercial stations. The League requested the
Commission to hold Class-A examinations in these
cities under these circumstances. The Commis-
sion sharpened its pencil, figured that it would
tuke only a little additional traveling expense to
do it, and agreed. Jacksonville, Florida, was in
the center of the one bad stretch in the east, and
we got that included too. F.R.C. added a new
paragraph to their Rule 30a, as follows:
Examinations for commercial and Class A amateur privi-

leges will be conducted not more than twice per year in the
following cities, which are not to be construed as examining
cities under the rules which appiy for Class B and C amateur
privileges:

Albuquerque, New Mexico

Billings, Montana

Bismarck, North Dakota

Boise, Idaho

Butte, Montana

Jucksonville, Florida
Little Rock, Arkansas
Phoenix, Arizona

Salt Lake City, Utah
Spokane, Washington
There will be no Class-B examinations at these
cities—ordinary amateur privileges are still avail-
able under Class-C by mail. ’Phone fellows in
these regions who are eligible for Class-A and
want to take a whack at it should communicate
with the radio inspector for the district in which
lies the city of their choice (see listing in Hand-
book or License Aanual) to learn when the exams
will be held.

CONT IS - At its annual meeting the
N’ P r‘:’ﬁx Board approved a request of
f07’ N.C.R. the Navy Department that,

under appropriate rules, the
F.R.C. permit the Navy Department to let the
N.C.R. fellows use the prefix “N.” June 20th the
Commission acted on this, the last of our Board
matters to come before it, and just a day before it
itself went out of existence. It adopted this new
rule:
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384a. In the case of an amateur licensee whose station is
licensed to a regularly commissioned or enlisted member of
the United States Naval Reserve, the Commandant of the
naval district in which such reservist resides may authorize
in his discretion the use of the call letter prefix **N,” in lieu
of the prefix “W,” or “K," assigned in the license issued by
the Commission, provided that such ““N’’ prefix shall be
used only when operating in the frequency bands 1715-2000
kilocyeles and 3500-4000 kilocycles in accordance with in-
structions to be issued by the Navy Department.

So there you are, N.C.R.! But please note that
this is no blanket authorization and that members
of N.C.R. do not have the right to start using the
prefix of their own volition. It is to be governed by
Navy Department regulations. That permission
they may give, withhold or cancel in each in-
dividual case. We understand that the right to use
the prefix will be extended as a “plum” to those
who attend drills and make a good record, with-
held from those who do not serve loyally, can-
celed for unsatisfactory performance or infringe-
ment of rules. The Navy Department will issue
rules for its use. Amongst other things, these rules
will prohibit its use in foreign correspondence; it
is to be used only when communicating with
other *N,” “W” and “K"” stations.

During his term as director, Barney
Speed Fuld of the Hudson Division has been

in the habit of returning to New York
immediately after the Board meeting, getting on
the air at a crack ’phone station, and telling his
gang all about the meeting that very night. But
for DX performance the records belong to Ralph
Gibbons of the Northwestern Division. Three-
quarters of ah hour after this year’s meeting was
over, Gib was in the air enroute west. Arriving in
Seattle the following evening, he was telling the
Northwestern bunch about the meeting in person
within 24 hours of its conclusion, and on succes-
sive nights spoke to the fellows in Seattle, Tu-
coma and Spokane to give them the story of what
the Board had done. That’s action, you’ll agree!

’ The famous Radio Act of 1927 is
The New no more. Ditto the Federal Radio
Law Commission! On June 9th the

Congress passed new legislation,
known as the Communications Act of 1934,
which on July 1st replaces the F.R.C. with a new
Federal Communications Commission of seven
members. The new F.C.C. will be in charge of
wire telephony and telegraphy as well as radio. It
is authorized to divide itself into. not more than
three divisions to handle specific activities, each
division having at least three commissioners as
members and being in charge of a director, ap-
pointed by the Commission, with each division
in full control of its matters except that petitions
for review may be filed with the full commission.
Except for a few new provisions, generally minor
in character and generally relating to broadcast-
ing, the law substantially reénacts the Radio

Act of 1927. The new commission takes over the
personnel, funds and records of the old F.R.C.
and all the regulations of the latter continue in
force until further notice. That is to say, the radio
part of the law is almost exactly the same as
before and there is no change in any amateur
regulation. The League kept in close touch with
this legislation as it progressed and is assured
that nothing in the new law adversely affects
amateur radio.

7. The International Telecom-
Madrid munication Convention of
] 4 ; Madrid, 1932, and the General
Rdf{ﬁCdflOn Radio Regulations annexed
thereto, have now been formally ratified by the
United States Government and became effective
on June 12, 1934, superseding the International
Radiotelegraph Convention and General Regu-
lations of Washington, 1927. The text of the
Madrid convention and regulations may be pur-
chased from the Superintendent of Documents,
Government Printing Office, Washington, at 30¢
per copy.

This treaty applies only to communication
with foreign countries that make similar ratifica-
tions. The list of foreign countries with whom the
treaty was in effect on June 16th is as follows:
Australia, Belgium and colonies, Bulgaria, Can-
ada, Czechoslovakia, Denmark, Egypt, Finland,
Iceland, British India, Italy and colonies, Japan,
Morocco (excepting the Spanish zone), the Neth-
erlands and colonies, and Vatican City State.
With other countries the treaty does not apply at
this writing.

e . Great Britain and Brit-
SP ecial ish India have informed
55 the United States that
Arrd"g ementis they are unable to enter
into an arrangement permitting amateurs to
handle international third-party messages. That
is nothing new, for the amateurs of those coun-
tries have always been forbidden by their licenses
from handling any messages, even locally. The
government of Peru, however, has accepted the
proposal which our government put forward in
our behalf, and a miniature treaty will be ar-
ranged soon. The existing arrangement with
Canada has now been extended indefinitely, by
an exchange of diplomatic notes which our gov-
ernment undertook at the request of the League.
There is no change from the arrangement which
has been in effect since 1929 but to refresh your
memory we summarize it here; Canadian and
United States amateurs may interchange the
following kinds of third-party traffic:
1) Messages that would not normasally be sent by any
existing means of electrical communication, and on which
no tolls must be charged.

2) Messages from other radio stations in isolated points
not connected by any regular means of electrical communi-
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ration; such messages to be handed to the local office of the
telegraph company by the amateur receiving station for
transmission to final destinati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>