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SIZE: 334" high x 614" wide x 7" deep.
WEIGHT: 434 Ibs. without attachment cord.
NUMBER OF CHANNELS: One.

GAIN: 84 decibels, maximum.

INPUT IMPEDANCE: Modified Collins Uni-
versal Input System giving 30/50 ohms,
200/250 ohms or direct to grid of tube.
Change of impedance is accomplished by a
simple internal wiring modification.

OUTPUT IMPEDANCE: 500 ohms.

POWER OUTPUT: Plus 8 decibels at 1.0%

distortion.
TUBES USED: 1--6F5, 3—6C5, 1—6X5.

FREQUENCY RESPONSE: Uniform within
1 decibel from 40 to 10.000 c.p.s.

GAIN CONTROL: High resistance potentio-
meter with control knob on panel. Semi.
adjustable control furnished on special order.

FINISH: Both panel and cover are finished
in black anodic aluminum.

CARRYING CASE: A hard leather carrying
case with shoulder strap may be obtained as
an accessory. The size is 7" high x 7" wide x
7%" deep. It weighs 2 pounds, 3 ounces.

POWER SUPPLY: The rectifier and filter
system is self-contained for a-c operation., The
power transformer is external and is part of
the attachment cord furnished with the
amplifier. The weight is 2 pounds, 11 ounces
complete.

Equip your broadecast station with the latest in
remote amplifiers — COLLINS NEW 12Y.



HERE IT IS!

DEFIANT

MODEL SX 24

including tubes
,“ . und crystal.

WITH FREQUENCY METER TUNING*

True to Hallicrafters tradition, the Skyrider DEFIANT offers the amateur
radio operator more advanced engineering, more quality construction and
tiner performance for every dollar of cost than he has been offered before.

The Model SX 24 is an improved 9 tube receiver built according to latest
engineering practice to meet present day amateur radio requirements. It
offers Built-In Frequency Meter Tuning, with directly and accurately cali-
brated 330° Band Spread dials for each of the 80, 40, 20 and 10 meter ama-
teur bands that will bring in signals on their frequencies as indicated on the
dial. It has a built-in Noise Limiter, a 6-Position Variable Selectivity Switch,
an S-Meter, Crystal Filter, every control needed for convenient and efficient
operation, and coverage from 43.5 to .54 MC.

And all this for less than Seventy Dollars!

See the Skyrider DEFIANT at your Hallicrafters Distributors or Write for

Complete Information. * Copyright, The Hallicrafters, Inc.
FEATURES
% Built-In Frequency Meter * 330° Band Spread for * o\ Pao r;}.'mn Selectivity
Tuning* exch of 10, 20, 40, 80 witc)
y Bane * I ved Crystal Filt
% General Coverage 43.5 tn Meter Bands m/)roze rysea ster

.54 MC * 9 Tubes * E/eclrtcal Band Spread

the hallicrafters, inc.

2611 Indiana Avenue, Chicago, U, S. A. Cable Address: HALLICRAFT, Chicago
“WORLD’S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS EQUIPMENT”
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you can be sure that there is a better than average chance that a
Skyrider 5~10 is doing its share toward a perfect QSO. Ama-
teurs handling 5 meter traffic know what this receiver can do!

Ask H. H. Robinson, WAEDD, of Miami. He promised to work WOWZE
in Chicago on 5 meters. And when the band opened up his signal came
into Chicago, calling for Bill Halligan. Unfortunately WOWZE was working
20 meters at the time, so WAEDD worked another Chicago amateur,
WOMQM, who subsequently relayed his message to WOWZE.

You will find more and more Ultra-High-Frequency specialists like W4EDD
using the Skyrider 5-10 as the most dependable receiver for these critical
high frequency bands. Ask your Hallicrafters distributor about the Sky-
rider 5-10, or write for complete information.

~)/ '/HEN YOU HEAR the Ultra-High-Frequency specialists on the air,
/
;/ /

The Skyrider 5-10

An 8-Tube Super with built-in
Automatic Noise Limiter, Built-
in Speaker, and a frequency
coverage from 27 MC to 68 MC
cn two bands.

the

hallicrafters, inc.

2611 Indiana Avenue, Chicago, U.S.A.
Cable Adc!ress: HALLICRAFT, Chicago

‘**WORLD'S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS EQUIPMENT*"



JULY 1939

VOLUME XXIll
NUMBER 7

*

.. STAFF
Editorial

KenNeTH B, WARNBR, W1EH
Editor and Business Manager

CLARR C, RODIMON, Wlsg
Managing Editor

GEorGE GRAMMER, WIDF
Technical Editor

Donavup H, M1x, wits ~
ByroN GoODPMAN, W1JPE
Assistant Technical Editors

VERNON CHAMBERS, W1IEQ
Technical Information Seriice

James J, Lams, wlan
Consullant

Advertising

F. CHEYNEY BEERLEY, wlas
Advertising Manager

(CRARLES BRUNELLE
Asst. Advertising Manager

Circulation
Davip H. HousrTON
Circulation M anager

Ravpe T. BEAUDIN, WlBAW
Asst, Circulation Manager

*

OFFICES

38 La Salle Road.
West Hartford, Connecticut

Subscription rate in° United States
arid Possessions and Canada, $2.60
per year, postpaid; all other coun-
tries, $3.00 per year, postpaid. Single
voples, 25 cents. Foreign remittances
should be by international postal or
express money order or bank draft
negotiable in the U, 8. and for an
equivatent amount in U. 8. tunds,

Entered as second-class matter May.
29, 1919, at the post office at Hart~
. ford, Conuemcut, under the Act of
March 3, 1879. Acceptance for mpail-
ing at special rateé of postage pro-
vided for in section 1103, Act of
October 3, 1917, authorized Septém-
ber 9, 1922, Additional entry at
Concord, N. H., authorized Febru-
ary 21, 1929, under the. Act of
February 28, 1925. Additional sec-
ond-class entries to cover sectional
editions authorized March 20, 1935.

Copyrigbt 1939 by the American
Radlo  Relay league, Inc. Title

“reftistered at Unmd States Patent -

Office.

“E' devoted entirely to

AMATEUR RADIO

PUBLISHED, MONTHLY, A8 ITS OFFICIAL ORGAN, BY THE AMERICAN
RADIO RFELAY LEAGUE, INC., AT WEST HARTFORD, CONN.*U. 8, A.
OFFICIAL ORGAN OF THE INTERNATIONAL AMATEUR RADIO UNION

CONTENTS

Editorial . . . . . . . . . . ... .. .. ... .. ..
Honolulu Bound . . .. . . . .DonC. Wallace, W6AM 10

Stepping Up Receiver P erformance
J. P. Veatch, W9CJJ and D. D. Kahle, }'94UJ 12

A Hurricane Emergency Transmitter and Power Suppl
Gale M. Smith, "—4PBP 18

bR
e

Northwestern Division (onvention

Our Cover . . . 22
1938 Paley l‘rophv Awarded to WIBDS e 23
Rotating the Rotary . . . . . . . Gilbert Williams, WIAPA 24
An Animated Radio Diagram . . . . . . . . . . . . . . . 26
What the League Is Doing . . . . . 27
High-Efficiency Grid Modulation in Portable 14- Mc ’Phone
Transmitter . . . .. . Frank L. Denton, W4ATI 33
Simplicity on 112 Mc. . . . . . . . B. W. Griffith, W5CSU 38
Dixie Jones® Owl Juice . . . -
‘The “Double Pitehfork” \ntenna . William J. Breur, W6TE 40
Ham Shacks . . . . . . . . WsDVM, W3CVK, W5BRR,

WoI1QZ, I'E3AGM, W8BQ, V044 42
Second “A.R.R.L.” QSO Party Results  E. L. Battey, WIUE 44

Hints and Kinks . . . . . . . . . . . . . .. .. ... 4
Correspondence . . . . . . . . . . . . ... ... ... 49
Operating News . . . . . . . . . . . ... . ... ... 30
56-Mec. Open for DX . . . . . . . .. . .. ... ... 52
Hows DX?. . . . . . . . . . . . . . ... . .... 5
Century Club . . . . . . . . . . . ... ... ... .. 60
Hamfest Schedule . . . . . . . . . . . . . .. .. ... 6t

“Switch to Safety!” . . . . . . . . .. ... ... ... 76
Mid-American and Dakota Division Convention . . . . . . 80
Roanoke Division Convention . . . . . . . . . . . . . . 82
Safety ABCs . . . . . . . . . . .. . ... ... ... 84
Silent Keys . . . . . . . . . . ... . ... ... ... 86
Hamads . . . ... ... ... . ....... .. 4

QbT’sIndexofAdverusem. X )



I SUMMER TIME

During JULY and AUGUST

J
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Any one of the three combination offers for $3.00 ($3.25 U. S. Possessions
and Canada, $3.75 e¢lsewhere) when sent DIRECT to American Radlo
Relay League, West Hartford, Connecticut, U. S A. Otherwise combina-
tion prices do not apply. This offer applies to new entries, renewals or
extensions.




is Special Offer Time

3 COMBINATION OFFERS
The Radio Amateur’s Handbook

iee

F B AMATEUR €ADID $TA

Please enter my membership-subscription for a period of one

year. Begin QST with ... issue and send combination
number____to_______ e .




Section Communications Managers of the A.R.R.L. Communications Department

All'appointments in the League's field organization are made by the. proper S.C.M., elected by members in each Section
listed. Mail your S.C.M. (on the ioth of each month) a postal covering your radio activities for the previous 30 days. Tell
him your DX, plans for experimenting, results in 'phone and traftic. He is interested, whether you are an A.R.R.L. member
or get your (ST 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.

Fastern Pennsylvania w3ior John B. Morgan Blue Bell
Maryland-Delaware:-District . )
of Columbia WIBAK Edgar L, Hudson X fanrel, Delaware
Southern New Jersey W3BEI W, W, Filson 247 E. Atlantic Ave. Audubon
Western New York WBUSE Ed Preston 10 Lincoln Ave. Tully
Western Pennsylvania \WBOFO Kendall Specr, Jr. Lowber
CENTRAL DIVISION.
Tllinois WORMN Leslie M. Dickson Pdnllvn Karms Waukegan
Indiana WIQG Noble Burkhart R. 4, Box | Indianapolix
ventucky WOARU Darrell A. Downard 116 N Lonxworr.h Ave. L.ouigville
lichigan WRDPKE Harold C. Bird R.F.D, 2 Pontiac
Ohio WS8BA E. H. Gibbs 405 Broad S Wadsworth
Wisconsin WOouIT Aldrich C. Krones I127-A West "Madison $t. Milwaukee
DAKOTA DIVISION.
North Dakota WORZA Ernest Bloch Box 202 ‘I'hompson
South Dakota . Russell Philip
Northern Minnesota Edwin L. Wicklund R.F.D. 3 Kensington
Southern Minnesota Millard L. Bender 608 N. Huron Ave. Spring Valley
I)LLTA DIVISION.
Arkansas WSABI H. E. Vel 4415 West 12th St. Little Rack
Louisiana WSDKR Fugene H lreadaway 2749 Myttle St. New Orleans
Mississippi WSEWD Jewell W, Cole - o l ity of McComb Water
e McComb City
Tennessee W4aDWS William Harold Walker 25 01 ‘Belmont Blvd. Nashville
HUDSON DIVISION. .
Kastern I\ew York W2LU Robert E. Haight 311 South Holmes 5t. Scotia
Long lsland WZ2AZV E. L. Baunach 102 Central Ave. Massapequa, L. I,
Northern l\ew Jersey W2GMN Fred C. Read 1014 North Ave. Elizabeth
MIDWEST DIVISION —— _ .
fowa® WOPIR 1., B. Vennard P, O. Box 304 West Burlington
Kausay WOUEG Melvin D. Kirby Arlington
Missouri WIOUD Miss L.etha Allendorf 1015 W, 3rd St. Joplin
Nebraska WybDl1 William J. Bamer Tobias
NEW ENGLAND DIVISION. - .
Connecticut \WICTI Frederick Ells, Jr. 10 Merrill Rd. Norwalk
Maine WILIE H. W. Castner 147 Church Damariscotta
Fastern Massachusctts WIHIIL, I arry Mitchell 94 Howard St. Alelrose
Western Massachusetts WITAH illiam J. Barrett 239 Columbia St. . sdams
New Hampshire WIRKT l tarl B, fv_va;As 163 South Main St, oncord
Rhode Jsland WIHRC Clayton C. Gordon 192 \Washington Ave. Providence
Vermont WIKJG lifton G. Parker Box 837 Morrisville
NORTHWESTERN DIVISION
Alaska K7ENA leo E. Qsterman Customhouse \\ rangell
Idaho NiKMT Carl Eichelberger Route 2
Montana WI7FL (. A. Woodhouse Holter Dam Wnlf Crnnk
Oregon WIiDXF Harold W, Johnston 205 North Grant St. Pendleto:
Washington WIFCG W, Beale R. 4, School Ave. Walla Walla
— PACIFIC DIVISION. -
Hawnii KNOETE Francis T. Blatt $37 16th Ave. Honolulu
Nevada W6BIC Edward W. Heim 509 (laremont St. Rono
$anta Clara Valley W6KBW Elbert Amarantes 454 Washington St.
st Bay WoOTI Horace R, Greer 414 Fairmount Ave.

Krancisco W6SG Alan D. Whittaker, Jr. 79 Klinor Ave. Mnll Vallw
~Nacramento Valley WeM DI Vincent N. Feldhausen 113 South Quincy St. McCloud
Philippines {AIGR George L. Rickard Box 849 \la.mla
Han Joayuin Valley WOKUT Edwin A. Andress ""( North Van Ness Blvd. Fresno

ROANOKE DIVISION. — -
North Carolina W4CYB \V J. Wortman B, (). Rox 566 Morganton
wouth Carolina W4BOE T'ed Ferguson 1213 College St. Colnumbia
Virginia W3UVA Charles M. Waff, Jr. Box 1212 (Iniversity
West Virginia WRHD C. S. Hoffmann, Jr. 47 Lynwoud Ave. \Vheeling
ROCKY MOUNTAIN DIVISION
{"olorado WOEHC ¢arl C. Drumcller 1828 Kast Kiowa St. Colorado Springs
iitah-Wyoming WiCLG Yrnest £. Parshall Salt Creck Electric Plant Midwest, Wyoming
SOUTHEASTERN DIVISION.
Alabama _ WADGS James F. Thompson I’(){ South Perry St, Montgomery
Fastern Florida WHDVO 1.. A. Connolly 719 So. Willow Ave. fampa
\Western Florida W4AXP O4car Cederstrom Nevond St. & Rriuce Ave.  1de Funiak Springs
Guorgia W4HAGI Leland W. Smith 2010 Pennsylvania Ave. Augusta
West Indies (Cuba-lsle-of-1'ines- .
t'orto Rico-Virgin lslands) CM208 Mario de la Torre Escobar 110 (Altos) Habana, Cuba
SOUTHWESTERN DIVISION
Ios Angeles WoMOM Ralph S. Click I(HX Mllwaukcc Ave, l.us Angeles
Arizona* WOOIF (ameron Allen S13 N, 3rd S Phocnix
Sun Diego \W6JRM Howard K. Breedlove R. 2, Box OJ() San Dicgo
WEST GULF DIVISION.
Northcrn Texas WSDXA Lee Hughes 125 N. Main St. ¢ hildresg
Oklahoma WSCEZ Carter L. Simpson 2010 So. 4th St. Ponca City
Southern Texas WSBHO Dave H. Calk 6726 Ave. Houston
New Mexico WSENI Dr. Hilton W. Gillett lLovington
MARITIME DIVISION.
Maritime VE1DQ A. M. Crowell 49 Dublin St. Halifax, N. 3.
ONTARIO DIVISION.
Ontario VE3EF Dr. D. R. Gunn (for VE35G) Oatario Hospital New T'oronto, Ont.
QUEBEC DIVISION.
Quebec VE2CO Lindsay G. Morris Apt. 6, 4510 Girouard Ave.,
N.D.G Montreal, P. Q.
VANALTA DIVISION.
Alber GE . Jamieson SR1 W. Riverside Drive Drumbeller, Alta.
Brmeh Columbia VESHP J. Hepbum. Jr. 335 Foul Bay Road Victoria
PRAIRIE DIVISION. .
Manitoba* \'E4BG A. J. R, Slmpson 635 Crarfield St. Winnipeg
Saskatchewan VE$SY Arthur Chesworth 071 4th Ave.,, N. W, Moose jaw

* Officials appointed to act until the membership of the Section choose permanent 5.C.M.s by nominatinn and election.
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You fellows who are keen shoppers, comparative buyers and who carefully weigh all facts FIRST, realize
that QUALITY has no price tag, that performance is always more important than price.

Perhaps this, more than anything, is the reason for the outstanding popularity of Kenyon Transformers with
amateurs everywhere, the answer to why amateurs are willing to pay a few cents more to get the BEST!

Measuring *“On-the-Air"" hours against dollar investment, KENYON TRANSFORMERS are the greatest

value in the long run.

HEAVY DUTY AMATEUR PLATE TRANSFORMERS

Type Primary Secondary No. 1 Secondary No. 2 Net
* No. Connection Volts M.A.D.C. Volts M.A.D.C. Price
D.C. AC D.C. AC,

T-664 600 740-0-740 150 $ 4,50

T-655 High 450 575-0-575 250 4.80
Low 350 460-0-460 250

T-656 High 750 925-0-925 300 6.60
Low 600 740-0-740 300

T-657 High 1000 1170-0-1170 200 1000 1170-0-1170 200 13.80

ow 750 900-0-900 200 750 $00-0-900 200

T-665 High 1250 1470-0-1470 250 12.00
Low 1000 1180-0-1180 250

T1-666 1250 1460~-0-1460 350 14.40

T-661 1750 2080-0-2080 200 12.00

T-652 High 1750 2080-0-2080 450
Low 1500 1760-0-1760 450 29.80

T-651 High 1750 2080-0-2080 300 18.00
Low 1500 1760-0-1760 300

T-653 2000 2360-0-2360 300 19.20

T-663 2000 2360-0-2360 600 36.00

STANDARD AMATEUR PLATE TRANSFORMERS

Type No. Secondary Voltage D.C. Volts D.C. M. A, Net Price

T-668 1000/750-0-750/1000 500/750 300 $ 5.95

1-669 1460/1180-0-1180/1460 1000,1250 300 9.60

T-670 2360/2080/1760-0-1760/2080/2360 1500/1750/2000 300 12.90

T-671 1460/1180-0-1180/1460 1000/1250 500 12.90

Special Announcement: Kenyon Transformers are now distributed by Springfield Radio
Co., 405 Dwight St., Springfield, Mass., and Hatry & Young, 203 Ann St., Hartford, 1172
Chapel St., New Haven, and 195 Cannon St., Bridgeport, Conn.

KENYON TRANSFORMER CO.. Inc.
' 840 BARRY ST., NEW YORK, N. Y. .

Export Department: 25 Warren St., New York, N. Y.
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rjaE AMERICAN Rapro ReEray LEacuE, Inc.,

is a non-commercial association of radio
amateurs, bonded for the promotion of interest in
amateur radio communication and experimenta-
tion, for the relaying of messages by radio, for
the advancement of the radio art and of the
public welfare, for the representation of the radio
amateur in legislative matters, and for the main-
tenance of fraternalism and a high standard of
conduct.

1t is an incorporated association without capi-
tal stock, chartered under the laws of Connecti-
cut. Its affairs are governed by a Board of
Directors, elected every two years by the general
membership. The officers are clected or ap-
pointed by the Directors. The League is non-
commercial and no one commercially engaged in
the manufacture. sale or rental of radio apparatus
is eligible to ‘membership on its board.

“Of, by and for the amateur,” it numbers
within its ranks practically every worth-while
amateur in the nation and has a history of glori-
ous achievement as the standard-bearer in
amateur affairs.

Inquiries regarding membership are solicited.
A bona fide interest in amateur radio is the only
essential qualification; ownership of a transmit-
ting station and knowledge of the code are not
prerequisite. Correspondence should be addressed

to the Secretary.
g
L

HIRAM PERCY MAXIM, FIRST PRESIDENT

Officers
..... .......EucenE C. Woobrurr, WSCMP
State College, Pa.
......... ...Georce W. BarLey, W1KH
‘Weston, Mass.

eevv........KENNETH B. WARNER, WIEH

West Iartford, Connecticut
.................. ArTHUR A. HEBERT, WIES

West Hartford, Connecticut
Communications Mgr. . ....F. Epwarp Hanoy, W1BDI

West [Iartford, Connecticut

General Counsel . .. ............. .. .... Pauvr M. Secan
1026 Woodward Building, Washmfrton, D. C.

Address all gencral correspondence to the administrative
headquarters at West Hartford, Connecticut.



“IT SEEMS T0 U§-="

W'us"F.C.C. inspectors have a sort of
cilemma on their hands. Here’s this new regu-
lation of ours that says we must employ means
to verify our frequency. They want to know
how they can tell, when they inspect our sta-
tions, whether we are complying. 1f we haven’t
““established procedure for checking the fre-
quency regularly,” it’s the same as violating
any other reg, they say, and the only way to
tell is for us to keep a written record of the
dates and times that we do check up on our
rigs. Well, maybe the rule should so require,
but it doesn’t. Perhaps it would be a helpful
practice. But it seems to us that that wasn’t
contemplated when the rule was drafted and
that it would unnecessarily complicate the
already extensive “ book_keeping” that a mod-
ern station requires. You can’t tell by looking
at a station whether its operator puts out
profane language; it’s up to him not to. Simi-
larly, we think of this reg as intended to make

an amateur more frequency-conscious. 1t of ©

course ts incumbent upon the licensee to com-
ply but he shouldn’t have to be perpetually
proving that he does. If an amateur is cited
(correctly) for being out of a band, he has not
only violated the rule specifying our frequen-
cies but his performance is plainly defective
under the new rule requiring the measuring
and checking of frequency. It becomes then a
double violation. 1t seems to us that that
should be sufficient ““enforcement.” But, as a
matter of personal pride and because it’s good
business, most amateurs will want voluntarily
to keep some sort of auxiliary record of their
checking procedure; it’s always a useful record.

Mae greatest problem the QSL Man-
agers face is the negligence amateurs show in
claiming their cards. 1t breaks their hearts to
have thousands upon thousands of choice
foreign DX cards on hand unclaimed. These
QSL Managers sort and file hundreds of thou-
sands of cards every year. They do it as an un-
compensated labor, just to help along the
game. Their boxes bulge with juicy DX reports
you haven’t sent for. Have you got a stamped
addressed envelope on file with your QSL
Manager? Do you send a new envelope each

July 1939

time you receive a batch of cards? Your cards
ought to be worth that little effort to you. See
the simple directions and the address of your
QSL man, published in every issue of QST.
Send for your cards!

"'z good old summer time, she’s here!
And Field Day coming up. The fun the fellows
have been having in recent years has been
talked around, and we miss our guess if F.D.
this year doesn’t turn out to be a madhouse
comparing with the DX Contest.

There’s a lot of summer fun to be had with
ham radio. We can really work now, an awful
cry from 200-meter spark days when all one
could hear from out of town was crashing
static. 1t’s a good time, by the way, to do some
playing with kites to lift antennas, a field in
which we ought to be able to develop some-
thing useful. That reminds us, of course, of the.
ultra-high frequencies. We ought to be getting
after 214 and 114 more energetically than we
are; our laurels need a bit of polishing up.
bummer offers the ideal opportunity, when it
is pleasant to rove the hilltops and when a
picnic basket scems the natural complement
of u.h.f. gear. Which brings to mind our per-
petual astonishment that more amateurs
haven’t got 5-and-10 portable-mobile equip-
ment installed in their cars. What a chance for
interesting communication you’re missing dur-
ing the touring season, particularly this sum-
mer of the two World’s Fairs when everybody
is gadding about the continent like mad!

There's no dearth of things to do with ama-
teur radio this summer, is there?

S1iiL yearning for new fields to in-
vestigate? Well, here’s another. Remember the
F.C.C. rule that legitimatized remote control
of broadcast tuners and phonograph-record
players by means of a miniature unlicensed
transmitter? What that rule says in effect is
that these devices may be used without licenses
up to a distance which may be calculated in
feet by dividing the wavelength in meters by
2, provided the field strength at that distance
does not exceed 15 wv/m and provided no

((‘ontinued on page 88)

)



N ow that 10-meter mobile operation is
permissible on the high seas, therc will be at
least two 10-meter yacht outfits in operation
from July 4th to July 17th or thereabouts, during
the Honolulu Yacht Race. One of these outfits will
be on board the yacht “ Contender.”

The “Contender” is a yacht fit for a king. In
fact, it was built for a king. It was formerly
owned by the Hohenzollern family of Germany,
and was frequently used by Kaiser Wilhelm and
by the Crown Prince. Old-timers will remember
the stories of this yacht, built in Kiel, Germany,
and the frequent trips the Royal Family took in
it. At that time it was called the ‘“Armgard.”
As the Kaiser liked yacht racing, the big 107-foot
yawl entered many a European yacht race.

After the war, it was purchased by an East
Coust yachtsman, and used for some time on the
East (Coast. Eventually it reached the West
Coust, having been brought out by Paul Whittier
as the “Poinsetta,” and was outfitted at a cost of
$45,000 by Walter Horn, of Long Beach. Later it
was purchased by Dick Loynes, international
speed boat champion, who is sailing it to Honolulu.

Dick Loynes has secured local men, all expert
in sailing, to be his crew. They are twelve in num-
ber, including the radio operator.

W6AM took the ‘“telegraph first” and “tele-
phone first” F.C.C. examinations so as to have
the proper credentials for the trip. If plans work
out, he will join the yacht just before it sails from
Treasure Island, July 4th, bound for Honolulu,
along with between 20 and 40 other boats.

This race is a handicap race and has been run
approximately every odd-numbered year since
1906. It is the original transoceanie race. Later on,
the Bermuda race started off the East Coast, so
now these races are run on alternate years. This
year it is being sponsored by the International
Exposition at Treasure Island.

The yacht “Contender” once arrived first,
under the previous owner, but went across the
wrong finish line. By the time this was discovered
it was two hours later, so they came in second.
Another time the “Contender’’ came in second,

#4214 Country Club Dr., Long Beach, Calif,
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Honolulu Bound

WGAM Sails in Honolulu Yacht Race

BY DON €. WALLACE,* WGAM

¢

The yacht " Contender™ under full sail. Six different antennas

can be hoisted into place.
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sou if there is plenty of wind, the ship has a fine
chance to make a good showing.

Dick Loynes has spared no expense in getting
the very finest radio equipment that could be
put aboard.

Fifty-five brand new 300 awnpere-hour heavy
duty storage cells have hecn installed. A Delco
3000-watt gasoline-driven charger will charge
these batteries whenever necessary. The ship’s
auxiliary motor is attached to a 5000-watt gen-
erator, so ample charging facilities are provided.
Four hundred gallons of gasoline will be carried
in order to assure the radio department uninter-
rupted service. Thus 15 kw. of primary current
is available.

Just before the ship leaves on the trip, it will
be placed in dry dock. There the propeller and
propeller shaft will be taken off to lessen the drag

“through the water; so the engines will be used

solely to supply radio power, via the battery or
floating on the line.

An Esco 2000-watt motor generator will fur-
nish 110-volt a.c. to the radio transmitter, which
is a Temco Model 350. This transmitter ordi-
narily covers all bands from 10 to 160 meters.
The excitation is all coutrolled by switches on
the front of the panel. To change bands it is
necessary only to change the final tank coil. By
supplying an overabundance of excitation it is
not necessary to change a large number of coils
when going from band to band. In addition, this
particular transmitter has been provided with
ranges extending to 500 Me. (the ship’s calling
and distress frequency).

In this manner it will be possible to QSO com-
mercial operators along the ship lanes, whenever
advisable, and also to be able to secure compass
bearings from points along the Pacific Coast
shore, as well as compass bearingg from the liners
plying to the Orient and to Hawaii. «

Four times during the trip the Pan-American
ships will pass overhead, and it is anticipated
that position reports will be exchanged with them.

There is 2 new halyard rove in the peak of each
mast and at the end of each yardarm, so there
are six halyards in all to hoist antennas. The
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Capt. Dick Loynes, owner of the ** Contender.”

antennas are made from 7/20 stranded wire,
using maple dowel insulators one inch in diam-
eter and a foot long. The feeder bars are of 5/16-
inch maple dowel. Both the insulators and dowels
were boiled for two hours in a 50-50 mixture of
paraftin and beeswax. Thus, when the antennas
are dropped to the deck no crashing of porcelain
will occur, as it did during one of the shake-down
cruises. The antennas will be coiled and tagged
and stored below when not in use.

The top side ventilating port from the radio
room has six holes drilled in the glass. These,
fitted with bolts, will serve as the lead-in ports,
thus allowing a total of three antennas to be up
simultaneously. All frequencies of the antennas
are transmitting frequencies, although if cross-
band operation is used, and the signals are weak,
another antenna suitable for the received fre-
quency can readily be hoisted.

During the stay in San Francisco and the first
50 miles of the race, 5-meter operation is contem-
plated. The hills of Oakland and San Francisco
make good 5-meter locations and there is a fine
gang to work there, as was discovered when
W6AM mobile drove into town a few years ago.

The RME-70 receiver is equipped with the
RME LF-90, which covers from 1550 ke. to 90
ke. W6AM will also bring his own receiver, so
that the amateur bands can be watched consist-
ently during the entire trip without interfering
with any commercial operation which may be-
come Necessary.

Two 110-volt d.c. to 110-volt a.c. dynamotors

W6AM rigging antennas.
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of 150~ and 500-watt capacity supply the current
to five receivers, including a radio compass.

A large number of frequencies will be available
in the high-frequency spectrum. At this writing
the F.C.C. has been requested to allow amateurs
to be contacted from the regular yacht frequen-
cies assigned, both ’phone and c.w.

Twenty variable crystals will also be along, for
operation on the 10-meter band en route and as
a portable on other bands while in San Francisco
Bay before the trip or at anchor in Hawaii.

A complete 10-meter transmitter operating
from half the Delco 24-volt starting battery is
also aboard. This is the 12-volt transmitter for-
merly installed in the car of lLes Bowman,
W6PQY, director of engineering in C.B.S.
Pacific Coast division.

The W6AM suitcase portable, described in
October, 1931, QST as “The Traveling Man’s
Portable,” will be along as an emergency rig.

The antennas are so arranged that they can be
hoisted promptly after the sails have been set. In
that way the large free space hetween the two
masts can be used to advantage. The mainmast
is 96 fcet above sea level, and the mizzenmast 50
feet. The wide-open space between the two masts
makes an ideal place to set antennas.

The antenna problem was a tough one to
figure in detail. The antennas must not interfere
with good sailing, and must suit the frequency
used, so a good signal can be put into the U. S. A.
at all hours of the day or night. In all probability
the ship will be headed almost due West because
of the consistent trade winds during July, so the
antennas are laid out for directivity to the
States, <.e., aft.

While the ship is at anchor at Hawaii or other
islands of the Pacific, all amateur bands — 14, 7,
4 and 2 Mec. inclusive — will be used, signing
“Portable K6.” We hope to QSO hams in every
district, so be on the lookout for KLRR-W6AM,
July 3rd to 18th.




Stepping Up Receiver Performance

A New Approach to the Problems of High-Frequency Reception

BY J. . VEATCH.,* W9CJdJ,

0NLY one new idea can be claimed as an
excuse for this article, the noise silencing arrange-
ment. This, however, is not simply another paper
on noise silencers; in addition, an attempt will be
made to describe some circuit ideas which show
promise of improving, amateur reception.

Unfortunately, it will be impossible to go into
detail on all of the circuit arrangements which
will be discussed. Clomplete information on the
various items can be found in the Handbook and
past issues of QST. Basically, the recciver is a
superheterodyne with two intermediate fre-
quencies instead of one.

Of course a super with two i.f. amplifiers is not
new. Major Armstrong included such an arrange-
ment in his original superheterodyne patents.
Ross Hull used the principle in the superinfra-
generator,! the first really outstanding ultra-high-
frequency receiver. In this case, a low-frequency
first i.f. was used to provide selectivity, and a
high-frequency second detector used to obtain
the advantages of superregeneration.

In the receivers to be discussed, two inter-
mediate frequencies are used to provide a basis for
the noise silencer as well as many other advan-
tages.

First, a few things must be made clear. Al-
though this system will be complicated, all of the
difficult details are in the i.f. amplifiers and once
correctly adjusted can be forgotten. This is of
course superior to a lot of controls which must be
adjusted during operation.

Second, the receivers to be suggested are not a
cheap way to get fair results from home-made

#7006 West 26th Ave., Denver, Colo.

** 738 Lincoln Street, Denver, Colo.

1R, A. Hull, “A New Receiving System for the Ultra-
‘High Frequencies,” QST, November, 1935, and December,
1935.

AND P. D. KAHLE,” WOAUJ

equipment. Experienced constructors should find
in the various arrangements a layout which will
give very greatly improved performance over
previous compromise systems. The cost will de-
pend on how far one wishes to go in creating a
better receiver. ILess expericnced amateurs may
find some interest in the writers’ ideas regarding
what is wrong with present systems.

The inherent noise in an amplifying system
originates principally in the first stuge. After the
first two stages, the signal is much stronger than
the noise generated in subscquent stages, so that
the number of tubes does not matter much, pro-
vided reasonable judgment is used.

Intermediate Frequencies

The use of 465 ke. as the intermediate fre-
quency in prescnt-day receivers is a compromise
between the selectivity and gain obtainable at low
frequencies, and image ratio. It is generally recog-
nized that 465 ke. does not give adequate image
ratios at the higher frequencies and that higher
intermediate frequencies are less selective. High
intermediate frequencies do give better image
ratios, and frequencies lower than 465 ke. give
better selectivity. Obviously, the thing to do is
use both. Select a frequency for the first i.f. which
will give an adequate image ratio on the highest
band desired, and a second intermediate fre-
quency which will give adequate selectivity.

‘The selection of the first i.f. depends on several
things besides the image ratio, and these other
requirements will be discussed later. For the
present, the following frequencies are suggested:
If adequate image ratios are to be maintained at
60 Me., a 3000-ke. i.f. amplifier is recommended;
if 20 Me. is the limit, use 1500 ke.; and if 7 Mc. is
the limit, use 465 ke.

¢

‘This recciver incorporates the
various circuit features described in
the text. The left-hand unit is the
power supply.
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The second i.f. is a 'phone problem. For c.w.,
the 465-ke. crystal filter is ideal. A 262-ke. second
i.f., with infinite rejection, appears to be better
suited for ’phone reception and will be discussed
later.

The Noise Silencer

J. J. Lamb’s first two papers % on noise silencing
systems covered the situation very well. Others’
attempts since then have been toward a simple
system with automatic operation the only requi-
site. In all of such other systems tried, the results
were far from those Lamb’s article had led us to
expect. The reason was obviously violation of one
or more of the requirements of effective silencing.
The system to be discussed is an improvement of
the original i.f. type silencer and, although more
complicated than other arrangements, has re-
peatedly shown its superiority.

As shown in the original QST articles, a noise
silencer is primarily a device which, when prop-
erly adjusted, will disable the receiving system
during high amplitude pulses of short duration
and thereby prevent their transmission to por-
tions of the system where overloading can occur,
with subsequent noise output not comparable to
the actual noise received. In other words, high
amplitude pulses, not capable of serious interfer-
ence themselves, cause sccondary effects in our re-
ceiving systems which can totally spoil reception.
The amount of reduction possible depends on the
wave-form of the voltage of the particular noise.
Ignition noise, which has an extremely high peak
compared to the average voltage, is most easily
reduced.

Experience has shown that nearly cvery type
of noise has a much greater peak to average ratio
than the signals we wish to receive. If this is true a
good silencer should be able to reduce any noise to
a certain extent. Signals are deliberately con-
centrated in a narrow band of frequencies while
noise is distributed over a wide band. If the
silencer can work on a relatively wide band and
reduce the value of noise over this entire range to
the peak value of the signal, the noise in a limited
band will be much less than the signal. This effect
is particularly noticeable on c¢.w. when the silencer
is followed by a crystal filter.

The noise silencer must precede the s.v.c.
rectifier in the receiver. If it does not, loud noise
will create high a.v.c. voltage and reduce the gain
of the set to such an extent that weak signals will

2J.J. Lamb, ** A Noise-Silencing I.F. Circuit for Superhet

Receivers,’’ QST. February, 1936; * More Developments in
the Noise-Silencing I.F, Circuit,” QST, April, 1936.

‘Che chassis view shows exceptionally business-like
construction. In the foreground is the r.f. coil assembly,
three units fastened together so that all are plugged in
in one operation.

not be amplified. This requirement brings up one
of the disadvantages of the i.f. type silencer; that
is, if the threshold adjustment is set to a critical
value for a weak signal, a strong signal can go
through the noise amplifier and rectifier, and bias
the silencer to cut-off. The signal is then removed
from the a.v.c. stage for a long enough period for
the gain of the receiver to come up, further in-
creasing the input to the noise rectifier and creat-
ing a complete “block” of the system. All ar-
rangements protecting the a.v.c. are subject to
this trouble. In the new system blocking has been
reduced to a great extent and will not occur if the
adjustments are made correctly.

As mentioned previously, high-amplitude,
short-duration noise is heard because of overload-
ing or transient effects. 1t follows, therefore, that
overloading ahead of the silencer must be pre-
vented. On the other hand, an i.f. silencer must
work at fairly high level. It is therefore desirable
to obtain just enough gain ahead of the silencer
for proper operation and to allow for high
amplitude noise without overloading.

It has been repeatedly stated that the silencer
must be ahead of any highly selective circuits.
However, the silencer must be adjusted, manually
or automatically, to the incoming desired signal
level, so enough selectivity must be provided to

This is not a ‘“how-to-build-it’’ article; its purpose is to examine logically the high-
frequency receiver problem and to offer some circuit ideas which promise better overall
performance than is possible with the best of present-day receivers. Whether or not you’re
content with your present receiver, this article deserves careful reading.
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Cp — 25-pufd. midget.

Cp'— 25-uufd. midget stripped of
all plates except one rotor
and. one stator (Hammar-
lund).

C — Tuning condensers.

Ci — Band-set condensers.

Cz2 — Band-spread condensers.

Cs — 0.01-4fd. mica.

C4 — 0.01-xfd. paper.

Cs — 0.05-ufd. paper.

Ce—0.1-fd. paper.

C7 — 0.005-fd. mica.

Cs — 100-ppfd. mica.

Fig. 1 — Circuit diagram of the double-i.f. receiver.

Cg — 50-pufd. mica.

Cio — 0.5-ufd. paper.

Cn — 10-ufd. 25-volt electrolytic.

Ciza — 0.02-4fd. mica.

Ri — 0.5 megohm, }4-watt.

Rz — 0.1 megohm, }s-watt.

Rz — 500 ohms, 14-watt.

R4 — 3000 ohms, 14-watt.

Rs — 2500 ohms, lg-watt.

Res — 50,000 ohms, }é-watt.

R7 — 2000 ohms, lo-watt.

Rs — 50,000 ohms, 1-watt.

Rg — 0.25 megohm. 4-watt.

Ris — 3000-chm variable {noise-
silencer control).

"Ri1 — 30,000 ohms, 2-watt.

Riz —10,000-ohm  variable {r.f.

gain).

Riz — 20,000-ohm variable.

Ri1s+ — 300 ohms, 13-watt.

Ri5 — 1000-ohm variable.

Ris — 1 megohm, }4-watt.

Ri17 — 2 megohms, }4-watt.

Ri1s — 10,000 ohms, 3¢-watt.

Ri1p — 1-megobhm variable (audio
gain).

Rz0 — 30,000 ohms, 2-watt.

Ra1 — 10,000 ohms, 2-watt.

Raa — 4000 ohms, }3-watt.

T, T2, Tz — Plug-in coils.

Ts. T5— 3000-ke. iron core trans-

formers. First stage type
_ (Miller).

Te — Oscillator transformer (3262
ke.) (Miller).

T7 — Special diode transformer
(Miller).

Ts — 3-circuit 262-ke. i.f. trans-
former {Miller).

Tg — Special 262-kc. infinite rejec-
tion coupler (Miller).

Tip — 262-ke. iron core interstage
(No. 2) transformer (Mil-

ler).
RFC — National R-100 choke.
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A close-up of the r.f. coil assembly,
showing the mounting base, coils and
trimmer condensers.
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prevent strong signals on adjacent channels from
blocking. A complete solution to this problem is
extremely difficult, but some suggestions will be
included later.

Referring to Fig. 1, it will be seen that the
arrangement is very similar to the original Lamb
silencer except that the 6L7 is used as a con-
verter instead of an i.f. amplifier. The 6C5 triode
oscillator is coupled into the No. 3 grid of the
6L7, which grid is also used as a silencer grid.

Silencer Operation

‘The operation is as follows; the noise is ampli-
fied by the 6J7 and rectified by the 6H6. Ty is a
special noise diode transformer with only the
primary tuned and the secondary very tightly
coupled. The pulsating d.c. voltage developed by
rectification is applied through R#C to the No. 3
grid of the 6L7. The resulting increase in bias will
stop conversion. As the 6L7 grid and plate circuits
are related only by conversion, capacity transfer
of strong pulses through the tube is eliminated.
Instability is likewise eliminated because no great
number of stages is used at one frequency.

The oscillator injection voltage is made small
and the 6L7 operated at high bias and low screen
voltage to reduce the conversion gain. When
properly adjusted, the rectification caused by the
oscillator voltage on the No. 3 grid of the 61.7 will
bias the 6H6 to a certain extent. Also, under these
conditions, small changes in bias on the 6L7 do
not materially change the gain. The result is an
initial setting of the silencer conditions which will
allow. for 100 per cent modulation of a ’phone
signal without distortion.

In order to make the system practically auto-
matic, a 250,000-ohm resistor and a 0.05-ufd.
condenser are used in the 6H6 cathode to allow
it to adjust itself automatically to the correct
threshold. This, combined with the initial thresh-
old, and a.v.c. on the noise amplifier, results in an
almost completely automatic system which it is
very hard to block.

Although threshold adjustments cannot be
made as closely as in the original system, the fact
that capacity transfer is eliminated, and all of the
other requirements met, makes it a more effcctive
silencer. In addition, the silencing action is sharp,
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the bias can vary considerably with only a minor
change in gain, but after a critical point is reached
the unit silences immediately and completely.

Because it is nceessary to hold down the selec-
tivity ahead of the silencer, a great many signals
may reach the noise rectifier on a crowded band.
If this happens very serious cross-modulation can
oceur, It is then nccessary to back off the silencer
to clear the trouble. Juggling the silencer control
and the r.f. gain will generally allow noise reduc-
tion which will permit reception even under these
conditions. The frequency of the first i.f. becomes
important to the noise silencer because a low
frequency i.f. will give better selectivity. Practice
has indicated a 1500-ke. i.f. with loosely-coupled
No. 1 transformers. If 60-Mec. opcration is seri-
ously desired it is recommended that a 3000-ke.
amplifier be used with a slight sacrifice in noise
silencer performance on 14-Me. 'phone. Experi-
mental receivers using a 300-ke. first i.f. with
loosely coupled transformers have been very
successful.

The foregoing discussion may lead to the im-
pression that the adjustments are extremely
critical. To a certain extent this is true. The most
practical way to obtain the correct operating
conditions is, first, to use the values suggested in
Fig. 1. Thorough investigation has shown that
reasonable variation in these values will not
affect operation. Variations in tubes have no
practical effect. The diode coupling transformer
T, however, is somewhat particular. None of the
units available to us had sufficient coupling, and
it was found necessary to remove the secondary
pie and rewind with No. 26 silk-covered wire on
each side of the primary and as close to it as
possible. Twenty-five turns each side are used for
3000 ke.; 60 turns each side wound in the same
manner should be used for 1500 ke.

The only requirement for proper operation of
the silencer is that the gain ahead of it and the
gain after it be reasonably proportioned. Maxi-
mum gain in the first i.f. is not desirable because
the sccond converter may be vverloaded by loud
signals. Slightly high bias on the 6K7 i.f. ampli-
fier stage should be used, and it should not be
attempted to obtain maximum first converter
efficiency. If the gain preceding the silencer is too
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The r.f. and mixer tubes —
acorng — are mounted in the
shicld boxes at the left end of the
:hassis, each underneath the cor-
responding coil socket. The
antenna-input  section  also s

shielded.
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fow the silencer will not operate. This, however,
has never occurred in our experimental models.
The second i.f. amplificrs suggested later have
vorrect gain and should be maintained approxi-
mately the same should the experimenter try a
few of his own idecas. 1t is better to have a little
too much gain in the sceond i.f. than too little.

When the gain is correct the receiver should
silence, with no signal input, when the silencer
control is full on. If silencing occurs over more
than one-cighth of the control the coupling of the
tirst i.f. transformer should be reduced, or the
first 6K7 cathode resistor increased until silencing
occurs at the correct point. Of course, if the
receiver will not silence, the opposite steps should
be taken.

Previous experimenters with double i.f. supers
buve had trouble with harmonics from the low-
frequency conversion oscillator. No harmonics
have been found in this receiver, probably due to
careful shielding and by-passing, coupled with the
fact that the 6C5 triode oscillator is operated
with very low plate voltage and relatively high C.
The oscillator does prevent reception on 3262 ke.,
its operating frequency in the cases tested, but
even here does not block, and reception 10 ke.
cither side was possible. Further investigation
would probably show harmonics at 6524, etc., but
no trace could be found at 29,538 ke., or on the
56- to 60-Mec. band.

The Front End

Tet us go back now to the first part of a typical
receiver. It has already been indicated that images
are to be taken carc of by using a high-frequency
first i.f. amplifier. Preselection, as a means of
image reduction, is therefore of minor importance.
It was also mentioned that most of the noise in
our receiver will be developed in the first stage.
Obviously, an r.f. stage capable of high gain and
fow noise is indicated. At 60 Mc. the 954 is still
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the best, with its super-control brother, the 956
a close sccond. Because of the super-control char-
acteristics, the 956 is to be preferred. On 30 Me.
there may be some question between the 956 and
1851. The writers’ tests indicate the 956, prob-
ably because of the high input impedanee. Under
other conditions the 1851 might, be better.

Keeping in mind the noise problem, the first
tuned circuit should be well designed and closely
coupled to a guod antenna. Incidentally, protee-
tion of this tube from the tremendous r.f. field of
a transmitter is a good idea. A 500,000-ohm
resistor and 0.01-ufd. condenser in the grid return
of the first stage will give enough protection
ordinarily. In this case the a.v.c. line to the other
stages must be shorted during transmission. 1f
not, the recciver will take scveral seconds to
‘“‘come back.”

The converter tube can be your favorite. High
gain is not nccessary so long as a high noise level
is not created. Excellent results have been ob-
tained with a 954 or 6J7 with screen grid injection.
Incidentally, “pulling” hetween oscillator and
detector is a function of the frequency scparation
of the two circuits. With a 1500-ke. or 3000-ke.
first i.f., pulling at 30 Me. is greatly reduced. In
fuct, screen-grid injection to a 954 with a 3000-ke.
i.f. doesn't “pull” any more than the usual 6L7
arrangement when used with a 465-ke. i.f.

The oscillator is quite important, principally
from the standpoint of stability. The 1852 is
highly recommended if used with a regulated
power supply, which, incidentully, is a very good
idea anyway. Drift caused by heat cun be reduced
by careful layout, or compensated for by using a
bimetallic unit to vary capacity. Past issues of
QST cover thesc points adequately.

The coil-changing and band-spreading sar-
rangement can be any of the various arrange-
ments described in QST or the Handbook. The
receiver illustrated uses ganged plug-in coils.
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This arrangement is highly recommended for
amateur construction. Another similar set uscs
switched coils with good results.

Most important is a good mechanical job in the
coil-changing and tuning arrangement. A good
dial and condenser are highly important.

The Low-Frequency I.F.

We have taken care of noise, images and tun-
ing. The only thing left is selectivity, or, more
properly, adjacent channel selectivity., C.w.
selectivity should be obtained with a crystal
filter. Thorough treatment of the various types
can be found in the Handbook. One high-gain i.f.
stage following the filter will take care of the c.w.
situation adequately. 'Phone work requires more
careful treatment.

Because the second i.f. is to be used primarily
for selectivity many possible arrangements can be
tried. The favorite at the moment is a 262-ke. i.f.
as shown in Fig. 1. The coupling between the
converter and 6K7 amplifier is a three-circuit
iron-core transformer. The pies are separated
about 114 inches. This gives a highly selective
element as the input circuit. The next transformer
i8 used in an infinite-rejection arrangement, vari-
able from the panel. The last transformer is an
inter-stage unit used as a diode coupling trans-
former. This combination gives good selectivity
on ’phone, in fact the single-signal effect is pro-
nounced when used on c.w. Tests have indicated
that additional selectivity would seriously impair
the readability of ’phone signals. The infinite
rejection control allows the complete rejection of
an interfering carrier at any frequency. At 262 ke.
the rejection can be brought within 500 cycles of
the desired signal without serious attenuation of
the desired signal. Infinite rejection is very
handy because it not only will remove a hetero-
dyne, but by removing the carrier of the unde-
sired signal leaves nothing for the modulation
frequencies to beat against except themselves and
other carriers, resulting in a tremendous decrease
in the power of the interference.

It is our opinion that infinite rejection is more
desirable . than the variable-selectivity crystal
arrangements, principally because the rejection
properties of the crystal filter depend upon the
selectivity setting (very greatly so with some
filter circuits), and operation of the filter at a
point which gives best rejection gives too much
selectivity on ’phone.

Infinite rejection circuits themselves are quite
hroad, 80 a good selective element should precede
them to reduce the off-frequency interfcrence.
Two variable infinite rejection circuits were tried
but were found very hard to handle. Unlike crystal
rejection, this system is capable of rejecting at
resonance. In the case of two variable rejectors
it i8 extremely easy to reject the desired signal
a3 well as the undesired. A solution would be to
arrange each rejection control so that one oper-
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ates on the low side of resonance and the other
on the high side with a mechanical stop preventing
either from going through resonance. Although
this arrangement would limit the cffectiveness
slightly the operating convenience would over-
come this disadvantage. A low-frequency i.f., 262
or 175 ke., is desirable when using rejection cir-
cuits because it will allow closer approach to the
fundamental frequency before serious attenua-
tion occurs.

An idea which has not been tried, but seems
promising, is to replace the threc-pie 262-ke.
input transformer with a variable-selectivity
erystal filter. In this case the second i.f. would be
465 ke. The circuit described by D. K. Oram in
December, 1938, QST 3 should be very good. With
this arrangement the crystal element would give
the initial high selectivity, variable over a wide
range, and the infinite rejection would supplement
the crystal rejection. This could be carried still
further by using a 262-ke. i.f., although the addi-
tional cost of the 262-ke. crystal filter might not
be worth while.

1t should be pointed out that the infinite rejec-
tion transformers are low-gain units, which ac-
counts for the additional stage necessary when
this circuit is used.

Many other arrangements are possible to suit
individual requirements. We think that another
year’s work on this i.f. may give us an ideal
’phone receiver.

The ““S> Meter

The “S” meter is operated in the familiar
bridge circuit and controlled by the plate current
of the last i.f. amplifier. This stage has a.v.c. but
not manual volume control. Since changing bands
and band conditions cause tremendous variation
in signal strength it was found desirable to adjust
the total receiver gain to meet these conditions. In -
testing many receivers it was found that overload-
ing and consequent cross modulation would occur
in the first stages when connccted to a good an-
tenna and on a ‘“hot”” band. The only practical
solution seems to be reduction of the gain of the
first stages.

With this in mind the r.f. gain countrol was
applied to the r.f. stage, first i.f. stage, and the
first stage of the second i.f. By not controlling the
last i.f. stage the “S’’ meter can be used at any
gain setting. The “S”’ meter is adjusted to read
full scale when overloading just starts. If the
gain ahead of and following the silencer is properly
proportioned, as described previously, this will
occur at about 714 volts bias from the a.v.c.
circuit.

The “S’’ meter should be adjusted to read zero
at no bias, grid grounded on the 6K7 last i.f.
stage, and full scale at 7.5 volts bias. The plate

{Continued on page 66 )

4D. K. Oram, “Full Range Relectivity with 455-kc.

Quartz Crystal Filters,” QST, December, 1938.




A flea-power cake-pan transmitter. 'Che crystal can be
secn at the left of the 30 amplifier tube, and the neutral-
izing condenser at the right. On the left side of the
chassis are the oscillator and doubler tuning knobs; the
amplifier and antenna tuning knobs are on the right-
hand side. This arrangement was used because it made
extremely short leads possible. The meter jack for the
doubler stage is on the front. The jack betwcen the two
knobs is the oscillator meter jack, while the amplifier
jack is on the right side, which cannot be scen in the
photograph. The switches are for doubler bias and fila-
ment. Note the clearance between condenser shaft and
chassis. The unit weighs less than two pounds.

A Hurricane Emergency Transmitter
and Power Supply

In Conjunction With the Receiver' an Effective Station
Is at Hand for Portable or Emergency Work

BY GALE M.

“LAT can the average amateur doin the
event of a real communication emergency, such as
the chaotic condition caused by a destructive
burricane? He is helpless if he has ouly a.c.
powered equipment, unless he is one of the few
fortunate owners of a gasoline engine-driven a.c.
generator. Even then the outfit is often not suf-
ficiently portable to be carried about the country,
or to be set up far from a main road. If, however,
the equipment is battery powered, it can be taken
to almost any place and operated under all sorts
of conditions.

The function of such light cquipment should be
to communicate over short distances back to a
more powerful fixed station which can relay the
traffic if nccessary. There are a few well-equipped
amateurs who have high-powered fixed stations
with complete emergency power supplies and
they can adequately take care of long-distance
traffic. The nced of the average amateur is for
sowething small, light, and low-powered, with
which he can go out in the field and work back
to a base station.

With this in mind, plans were drawn up for a
low-powered battery transmitter which would
give a satisfactory signal with the least possible
battery drain. When batteries have to be carried
over rough country, it is important to use as few
as possible, and to make them last as long as
possible. This consideration limited the choice of
tubes to the 30 and the 19, tubes which use little
filament current, and which will still put out a

! Smith-Hurricane Emergency Receiver, April, QST
*4170 Ingrabam Highway, Coconut Grove, Fla.
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fraction of a watt if the plate voltage drops as
low as 2214 volts.

The Circuit

It isabsolutely essential with a low-power trans-
mitter to have a steady note so that the man at
the receiving end can copy accurately. With very
low power, a chirpy or wavering note will be
completely masked by noise or interfering sta-
tions. For this reason, an oscillator-amplifier type
of transmitter was considercd most desirable. A
19 was selected as an oscillator-doubler to drive a
30 final. This arrangement was chosen because it
appeared to allow the utmost in flexibility. It is
possible by this arrangement to secure all-band
operation merely by plugging in the appropriate
coils and crystals. Further flexibility is gained by
making provision for placing a crystal in the
oscillator plate cojl socket, operating the doubler
section of the 19 as the oscillator, and leaving the
oscillator section idle. This permits the use of one
crystal on either of two bands. Still more flexi-
bility, in case of crystal trouble, is assured by
providing untuned coils to be placed in the crystal
socket, making it possible to opecrate the first
stage as a conventional TNT oscillator.

The oscillator is biased by a cathode resistor,
R, inserted between the filament circuit and
ground, and the doubler is biased by a combina-
tion of cathode bias and grid-leak bias. In case
the doubler section is to be used as the crystal
oscillator, to sccure output on the fundamental
frequency of the crystal, the grid-leak bias can
be shorted out by means of switch S;. The ampli-
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fier stage is also biased by a combination of
cathode and grid leak, the bias potential reaching
the grid, as in the other stages, through a small
- r.f. choke.

The amplifier stage is quite conventional. The
stage is neutralized by a center-tapped plate coil
and a small neutralizing condenser, (5. The
antenna circuit contains some rather interesting
features which were included to take care of
varied conditions which might be encountered in
the field. Two terminals, A; and A, are provided
for connecting a doublet antenna to the small
pickup coil wound on the center of the plate coil
form. An additional coil socket was installed so
that a loading coil might be used in the event
that a Marconi-type antenna appeared desirable.
This is simplified by using the plate coil wound
for the next highest frequency band as the load-
ing coil. When the coil is plugged into the loading
coil socket, the link winding automatically con-
nects the antenna tuning condenser, and the
plate winding of the coil is placed in series with
the antenna. A separate antenna connection,
Aa, is provided for the use of a Marconi antenna.
The transmitter is keyed in the common negative
lead, for power economy.

Construction

When the transmitter was constructed, every
attempt was made to secure the greatest effi-
ciency obtainable, as it was realized that the
maximum output would, at best, be very small.
With this in mind, the parts were laid out on the
chassis in such a way that no lead was over an
inch long. Two good-sized by-pass condensers
were connected directly to the filament pins of
each tube socket, and their common connection
was used as the ground for the stage. No re-
liance wuas placed upon the functioning of the
chassis as a ground, and bus bar was used to tie
in the grounds of the different stages.

The chassis was the result of an inspiration ob-
tained by strolling through the culinary depart-
ment of the local nickel and dime emporium. An
aluminum cake pan 8 inches square was selected
and, turned upside down, it makes a very satis-
factory chassis. It is rigid enough to hold the few
light parts used, and thin enough to be worked
with a jackknife or other sharp instrument.

The cake-pan universal power pack. The two switches
are for turning on a.c. or d.c. At the left is the terminal
strip for power connections. Another simifar atrip on
the right side provides for the various output voltages.
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This is the companion unit to the
“hurricane” receiver described 3 months
ago. Complete with antenna and ver-
satile power supply, it is a thoroughly
practical portable-emergency rig for the
none-too-opulent amateur.

In the pan, 1l4-inch holes were cut beneath
each of the coil and tube sockets, to allow short
leads to drop directly from the socket lugs to the
parts beneath the chassis. With a decper pan, it
would have been possible to mount the sockets
flush, and thus provide a better looking job, but
the sockets on hand had metal rivets projecting
through them, preventing flush mounting on a
metal surface. The tuning condensers were
mounted directly below the sockets, and the
leads between coils and condensers were thus re-
duced to less than one-half inch in length. A
Pud 6L6 neutralizing condenser was used to
neutralize the final stage. In its original form it
would have required leads longer than one inch,
and it was rebuilt to mount in a horizontal posi-
tion. This was done by taking off the bottom
cone insulator and mounting it on the chassis.
The pillar insulator holding the two plates of the
condenser was then clamped firmly in place in a
horizontal position by means of a copper strip;
the ends of the strip were tightened down under
the nut on the stud at the top of the cone insulator.

The five-power supply leads to the transmitter
are connected to a terminal strip which is
mounted on spacing collars on the back side of the
chagsis. The leads run through the chassis in
short picces of spaghetti, to protect them from
accidental shorting. The tuning condenscrs,
which have their rotors at a d.c. potential above
ground, are mounted clear of the chassis on small
spacing collars. The shaft holes cut in the chassis
must be large enough to provide good clearance.
The metering jacks are insulated by means of
tibre washers.

Tuning Procedure

In operation, a Burgess 4F2H battery is con-
nected to the filament terminals of the connection




i,
Inside the cake pan

No cook book will recommend these ingredients, but
they produce very satisfactory results. Oscillator tuning
rondenser at the lower right, doubler tuning condenser
at the lower left, double-spaced final tank condenscr
at the upper left, and the large condenser at the upper
right is the antenna tuning capacity. The filament
rheostat is at the right in the center. A full-sized socket
bole directly below each coil and tube socket permits
short leads from coil socket terminals to tuning con-
densers and from the tube socket terminals to associated
circuits. The 19 socket is at the center in the bottom
row of holes, and the 30 socket is at the center left.

strip, and the filament switch, S, is turned on.
The filament rhcostat, R4, is then adjusted to
give a reading of two volts at the tube sockets.
A crystal or an untuned coil is then placed in the
crystal socket, with the proper coil in the plate
coil socket of the oscillator scction of the 19.
A meter is plugged into jack Ji, the batteries are
connected in the plate circuit, and tuning con-
denser 1 adjusted for minimum plate cur-
rent.

Plugging the meter into jack Jz and coil Lz
into the plate coil socket of the 19 doubler sec-
tion, the tuning condenser Cz is adjusted to give &
minimum plate current reading. The final stage
is now ready to be neutralized, which can be done

with a field-strength meter or other indicator in
the usual manner. It will be necessary to retunc
the final tank condenser (‘s slightly when neu-
tralizing adjustments are being made. Now plug
in an antenna loading coil, connect a picce of wire
to the antenna terminal As, apply the plate
voltage to all stages, and tune antenna condenser
(‘y for maximum reading of the plate current of
the 30 amplifier, having plugged the meter into
jack Js.

When the transmitter was completed and had
been tested, the thought occurred that it would
be a good idea to save the batteries for emergency
work, and to use the little rig on a power supply
at other times. For usc at the station, an a.c.
power supply would be neccessary — a vibrator
power supply would do the trick in a car.

With this in mind, another trip was made to the
10¢ store, and another 8-inch square cake pan was
purchased for a power supply chassis. With con-
siderable squecezing, it was possible to combine
both power packs in the same unit. This was
accomplished by utilizing the same filter for the
a.c. and storage battery power supplics. By using
half-shell-type transformers, it was possible to
confine all the wiring beneath thc chassis. A
binding post strip was mounted on one side of
the chassis, providing four terminals for 110-
volt and 6-volt lcads. A binding post strip was
installed on the other side for the high voltage
and filament supply connections. Two switches
were mounted on the front, one for the a.c.,
and the other for the d.c.

Realizing that the a.c. power supply would
come in handy, and might be required to carry
heavier loads than that of the little battery trans-
mitter, it was decided. to use an 80 type tube as
rectifier. To reduce tunable hum which might be
prescnt when using the unit with a regencrative
receiver, a small radio-frequency choke and con-
densers (15, Che and (17 were included in the
circuit. To obtain good filtering and suitable
regulation, a choke-input filter of three sections
was uscd.

The vibrator power supply consists of a vibra-
tor ¥, & vibrator transformer 7%, and an 84
rectifier. Some trouble may be expected with this
type of power supply on reception, as it is apt

'The complete hurricane emergency unit, shown on the running board of a car. In use, it fits on the shelf behind
the driver’s seat. At the left is the power supply, filament batteries alongside, transmitter in the center and re-

ceiver at the right.
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COIL TABLE
80-Meter 40-Meter
I Open condenser Ci
“L.--+- Il and plug-in 80-meter Same as L2
crystal
Lz. .... || 303 turns Same as La
2  19-turn sections|| 2 Y-turn windings
J 2T with 5-turn link be-|| with 3-turn link be-
tween tween
L 153 turns on loading|| 9} turns on loading
“4. v+l coil, link 3 turns coil, link two turns.

The above coils are wound with No. 22 ‘enamel on 114-
inch ribbed forms. All coils are close wound except the 40-
meter final tank coil, which is spaced wire diameter. The
above coil combinations will give two-band operation with
an 80-meter crystal,

to produce a great deal of ‘‘hash’ on the higher
frequencies. By-pass condensers (a1, (22, (‘o3
and buffer condenser (C2: were included in the
design to overcome this difficulty. (22 and Cas
seemed to be the most effective in eliminating
hash. After they were installed, hash disappeared
completely, except over a portion of the 80-meter
band. No bleeder was placed in the power supply,
as it was considered advisable to keep the load on
the vibrator as light as possible. A vibrator with
double sets of contacts was chosen, with a view
toward providing, rcliability and large current-
carrying capacity.

Just a few words of caution: It ig important to
note that one side of the 6-volt input is grounded.
This terminal should always be connected to the
chassis of the auto, and the other terminal may he
connected to the hot side of the car battery, or
to the hot side of the ignition switch, by means of
u flexible wire with u battery clip attached. Care
must be taken to use condensers with a high-volt-
age rating on the secondary side of the power
transformers. Receiving type mica condensers

Fig. I — Transmitter and power supply circuit.

"\ — 100-ppfd. midget variable (Hammarlund HF-100).
Cz -~ 35-pufd. midget variable (Hammarlund HF-35).
Ci =~ 30-uufd. double—spaced midget variable (Hammar-

lund HF-3
Cq— 140-ppfd. mldget vauahle (Hammarlund HF-140).
Cs, Ce, C7, C9, C 11, Cr2, C14 — 0.002 pfd. (Tllini).
(m. Ci10 — 0.0001-xfd. mica fixed condensers (Illini).
Cia— bL6 neutralizing condenser, rebuilt (Bud) (sce

ext).
Cis, Cxe— (.001.4fd. mica, 5000 v. (Sanganio).
C17, C21, Co2,C23 — 0.002-4fd. mica, 600 v. (Aerovox).
Cas, Cao, Cﬁ —2— 8-pfd. three-section electrolytic (Mallory

Cze— 0.01-pfd. (Aerovox Type 1131) (see text).
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Ri — 15.000 ohms, l-watt carbon.

R2— 10,000 ohms, 1-watt carbon.

Rs— 400 ohms, 1-watt carbon.

R4~ 30-ohm filament rheostat (Yasley).

RFC — R.{. choke (Hammarlund CHX).

S1, S2, S8, S« — S.p.s.t. toggle switches.

B — 3-volt dry battery.

Ty~ 700 v. c.t. at 85 ma., 5 v. at 2 a., 6.3 v. at 3 a.,
broadcast receiver power transformer.

Tg — Vibrator transformer (Inca C-50).

Chy — Thordarson T-5751.

Chgz, Chs — Thordarson T-4402.

Y — Replacement vibrator (Mallory Type 500-P)
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of 600-volt rating installed at Ci5s and Cis promptly
blew. In exasperation, a pair of 5000-volt mica
transmitting condensers were substituted. Need-
less to say, no further difficulty was noticed.
The buffer condenser Cas is also important. It is
hetter to buy a regular shielded 1500-volt buffer
condenser made for that purpose. Dropping re-
sistors must be used when the batteries are re-
placed by the power supply, as the voltage will
otherwise be excessive. One final word of advice
-— without a bleeder, it takes about five minutes
for the condensers to discharge. Failure to re-
member this may cause the unwary experimenter
to receive the discharge.

The combination of flea-power transmitter,
vibrator power supply, and the little receiver !
is just the thing for a portable outfit to toss in the
hack of the car. But it was very unsatisfactory
to have the three separate units, with their con-
nccting wires, scrambling together every time
the car made a turn or hit a bump, and the ar-
rangement shown in the photograph was devised.

A piece of 1-by-8-inch cypress was cut to fit
on the shelf behind the driver’s seat. Small brass
trunk corners, obtainable at any 10¢ store, were
serewed to this board. Four of these brass corners
were used for each unit, spaced so that the unit
could be dropped down in place and rigidly held
in position until lifted out. A double-pole, double-
throw switch was installed to switch the antenna
and power supply negative lead from transmitter
to receiver. Additional brass corners were pro-
vided to hold the two Burgess 4F2H filament
batteries (for receiver and transmitter) which
were used to avoid having to tap off a cell in the
car batterv for 2 volts. The complete unit is
light enough to be carried with ease by one man,
or it may be carried over rough country stretcher-
style by two men. Two short leads with battery
clips are provided for power connections, one of
which is fastened to the ignition switch under the
dashboard and the other is fastened to a body
holt. One more lead is required for the antenna.

The antenna used consisted of fifty feet of
stranded antenna wire, provided with aviation-
type strain insulators. A 50-foot picce of car-
penter’s chalk line was used to erect the antenna.
The car end of the antenna was fastened to a door
hinge by means of a piece of chalk line, and a short
piece of insulated ignition wire was used for a
Jead-in to the send-reccive switch. The antenna
and chalk line were wound on a simple bobbin
made of two laths.

Operation in the field turned out to be ridicu-
lously simple: The car was pulled up to the side
of the road and the antenna and chalk line un-
rolled on the ground. A small rock was fastened
to the line and thrown through a crotch in a tree.
When the rock fell to earth, the line was pulled
until the top end of the antenna was well up
in the air. It was then only necessary to fasten

the cord to a branch, hop in the car and pull
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ahead until the antenna was taut, turn the
switches, and go on the air. To knock down the
station, the cord was untied, pulled back out of
the tree, wound on the reel, und tossed in the car.

After a little marksmanship practice with a
rock, it was found possible to work a station,
sign off, take down the antenna, drive a mile or so,
put up the antenna aguin, and be on the air and
in contact with another station inside of ten or
twelve minutes, completely unaided. The only
sad mistake made during these tests was in erect-
ing the antenna in a poison oak tree, a practice
which is not to be recommended for complete
enjoyment of portable operation.

Northwestern Division Convention

Yakima, Wash., August 23th to
27th :

AN oLb-FASHIONED amateur radio con-
vention is planned this year under the auspices
of the Yakima Amateur Radio Club, for the
Northwestern Division, and it will be held at
Donnelly Hotel, Yakima, Wash. REMEMBER
the dates: August 25th-26th—27th — Friday,
Saturday and Sunday. Friday afternoon starts
with registration at the hotel, with side trips and
hamfesting. Saturday will sce the technical
meetings, A.R.R.L. Forum, N.C.R. and Army
Net conferences, ending the day with a banquet
and dance. Sunday: Picnic, boating, swimming,
and contests.

Bring your equipment for display and prizes.

Registration fee, $4.00 each, for hams and ,
ladies, with special drawing for registrations re-
ceived prior to August 10th. Special plans are
being made for the entertainment of the ladies,
and there will be non-radio prizes of interest to
them. Registration covers bowling, banquet,
dance, theater party, and picnic.

Send registration to Stan Velikanje, W7ETX,
415 Miller Building, Yakima, Wash.

Our Cover

Trs composite photograph shows two
shots of the latest in “rotaries” at W1ICND. The
guyed 80-foot ship’s spar holds a 3-element array
at the 40-foot level and another 3 elements are
stacked l4-wave above.

The enlarged shot showa the top elements
starting up, and the view at the right was snapped
as they were about to be dropped into place and
pulled into a horizontal plane. The elements are
fixed on the spar and the entire structure rotates
on a ball-and-socket joint at the base, driven by
a quarter-horse motor.

Our thanks to W1DQ for the photos.



1938 Paley Trophy Awarded to W1BDS

In Recognition of Outstanding Hurricane Worlk

SELECTED by a distinguished Board of
Awards as having made the outstanding contribu-
tion among radio amateurs to the American peo-
ple during the past year, Wilson E. Burgess,
WI1BDS, received the William S. Paley Amateur
Radio Award for 1938 at a presentation luncheon
at the Hotel Pierre in New York City on June
6th.

The ceremonies were broadcast over the
Columbia system. In ma.kmg the presentation,
Mr. Paley, president of C.B.S., lauded the work
of amateurs as a body in generous terms, and re-
viewed WI1BDS’ emergency work during the
New England hurricane of last autumn. Bur-
gess, in accepting the award, shared the honor
with his co-workers, W1IKRF, W1KRQ, and
WI1KCG and said that he appreciated the fact
that this trophy came to him as a representative
of the amateur fraternity, hundreds of whose
members had been of service in the hour of need.

Following the presentation, the permanent
custody of the trophy was returned to the
A.R.R.L., in whose behalf Secretary Warner ex-
pressed the appreciation and gratitude of the
amateur fraternity.

Burgess was selected for the 1938 honor from a
long list of nominations by a board of five judges,
consisting of the Hon. Norman H. Davis, chair-
man of the American Red Cross; Dr. J. H. Del-
linger, Chief of the Radio Section, U. S. Bureau of
Standards; Lieut.-Commander Charles P. Ed-
wards, Chief of Air Services, Department of
Transport, Ottawa, Canada; Dr. A. E. Kennelly,
Professor Emeritus of Electrical Engineering at
Harvard University; and Rear Admiral Russell
Randolph Waesche, Commandant, T. S. Coast
Guard.

WI1BDS'’ selection was based on his heroic per-
formance during the devastating New England
hurricane of September, 1938.

On the afternoon when the gale struck he was at
work in the store of Montgomery, Ward & Co. in
Westerly, R. L., where he is employed as manager
of the appliances department When the wind
blew out windows in the store, sending pamcky

— that it would eventually mean death, destruc-
tion of wire lines . . . and a crying necd for
amateur radio to set up contact with the outside
world for help.

So he started for home, carrying ‘B’ batteries
and one large storage battery for emergency
power. Trees fell behind and in front of him as he
struggled up the strect. After a short distance he
met George Marshall, W1KRQ, and together
they commandeered a small truck. But they had
gone only a few yards in it when the way was
blocked by fallen trees. Again they hauled the
batteries by hand, over a long detour on a dirt
road — death in the form of flying débris and
trees missing them by inches time after time.

When they finally reached his home, Burgess
found that his antennas and the garage that held
one end were both gone — swept away by the
wind. In the midst of the 65-mile gale he set to
work, erecting another antenna. But still there
was no transmitter — power was gone, and the
600-watt rig was useless. So, using parts which
WI1KRQ struggled home to get, they put together
a little 42 crystal oscillator, powered by “B”
batteries.

The first QRR went out at 8 p.M., to be an-
swered by W2CQD. But the signal was weak and
interference strong, so W2CQD turned the con-
tact over to W1SZ in West Hartford. For the next
56 hours, Burgess left the transmitter only once —-
and then for a brief snatch of two hours’ sleep.
Aided by W1KRF, W1KRQ and WI1KCG, for
two days they provided Westerly’s sole contact
with the outside world. Red Cross authorities,
Boy Scouts, police, reporters, tearful survivors
invaded his home. Message after message poured
out — names of Westerly’s dead, calls for boats
to save those marooned in their homes, pleas for
hread, power, serum, planes, caskets. . . . For
three days the tiny radio room off the kitchen in
the frame house on a hilltop was Westerly’s only
contact with the outside world.

More than 800 messages of life and death
passed through Burgess’ hands during the period

from Thursday through Sunday.

peoplescreaming up and down
the aisles, Will Burgess knew
that it was no ordinary blow

When Monday morning
’ dawned, however, he was"
(Continued on page 74)




Rotating
the Rotary

A Simple Reduction System
for Motor-Driven Beams

BY GILBERT WILLIAMS,* WIAPA

A -hp. motor drives a bicycle sprocket wheel
through a “V” belt and pulley reduction system.
Polishing heads are used to support the pulleys.

MANY articles have been written on
beams and arrays but apparently very little has
been said about the actual mechanical means
used to rotate them. At least, it seemed that way
after an extensive search through the contempo-
rary radio literature.

A regular “flat-top” rotatable beam, using
Premax elements, was installed at W1APA on the
top of a 40-foot telegraph pole. Thanks to the
splendid article by W2DKJ,! no serious difficulty
was experienced in building a suitable ‘“gondola”
to support the elements. The beam was rotated
by hand for a while but the need for motor drive

* 170 Dixon 8t., Bridgeport, Conn.

! Lynch, * §ome Thoughts on Rotary Beam Antennas,
QS8T, October, 1938.

‘I'he “flat-top” rotatable antenna is turned by a motor

and reduction system housed in the *“dog house”
mounted at the base of the supporting pole.
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soon became apparent. As many articlesas could be
found were studied for ideas, and it was finally
decided that an automobile rear-end was the most
practical foundation unit for the rotatable sup-
port of the gondola.

A Dodge rear-end was picked up at a local
second-hand automobile parts dealer for $3.00.
The Dodge rear-end is only slightly heavier than
the more commonly used Ford assembly and
seems to have several advantages over the latter.
All one has to do is to cut off the housing and pull
out one-half of the axle, while the Ford unit re-
quires that the axle be cut. Further, the propeller
shaft does not have to be cut, since<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>