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A.C. OPERATED SHORT-WAVE KIT

Pilot’s A.C. Super-Wasp, developed by David Grimes, John
Geloso and Robert S. Kruse, employs a tuned screen-grid stage
and a specially-created Pilotron 227—the only A. C. tube suit-
able for S.W. detection. 14 to 500 meters. Use your own

ABC pack or Pilot K-111 ($16.50). 4
kit K115 0 ep AP0
{Power Pack Extra)

Battery Operated SHORT-WAVE KIT

For those preferring this type receiver. The original Super.

‘Wasp. used all over the world. 6
Kit K-110$29°50

THE LATEST POWER EQUIPMENT

K-111. Complete ABC Pack for sets using 171-A
Tubes. Complete, Ready for Use....... .. $lﬁ.50

K-112. Complete ABC Pack for sets using 245 .
Tubes. Complete, Ready for Use.............. $19.50

K113 Push Pull Amplifier for 245 tubes, all ABC |
gelf-contained. Semikit form.................. $39.““

. . )

RADIO’S BIGGEST 50¢ WORTH [
Its Radio Design, the construction magazine jammed with
meaty articles, the newest of the new, hot from the “lab.”
S0¢ brings you four quarterly issues and one year's free
membership in Radio Internatjional Guild—a world-wide ex-
perimenter’s organization with Radio Design as official organ.

Prices Quoted_are for Custom Set-Builders in U, 8. A.
Get Pilot’s Latest Catalogue from nearest authorized
Pilot Dealer or write Direct to Factory.

PILOT RADIO & TUBE CORP

WORLDS LARGEST RADIO PARTS PLANT~-ESTABLISHED 1908
323 BERRY STREET arw BROOKLYN, NEW YORK

REGISTERED




Filament Volts . . . -1
Filament Amps. . . . 10
Max, Peak Inverse Valts . 5000
Max. Peak Plate Amps. . 2.5
Approx. Tube Voltage Drop {(Volts) 15
Max, Overall Leugth . . 8127

Max, Overall Diameter . . 251"

PRICE $22.50

Write nearest RCA District Office
for further information

RCA

announces

RADIOTRON
UVv-872

A hot-cathode, mercury-vapor rectifier

HIS new Radiotron is capable of

supplying to the amateur transmitter
a rectified current Jarger than that ob-
tainable from any rectifier Radiotron
hitherto used by amateurs. Because it
has more than four times the rectified
current capacity of the well-known UX-
866, amateurs will be more than pleased
with its reserve of power.

Like the UX-866, Radiotron UV-872
possesses a low and practically constant
voltage drop which insures a stable
source of plate voltage — full load or
no load.

The strength built into its simple struc-
ture, the low temperature at which its
rugged, coated-ribbon filament operates,
the extremely low voltage drop resulting
from its composite design—all these are
contributory factors to the remarkable
performance amateurs will experience
from Radiotron UV-872.

RADIO-VICTOR CORPORATION
OF AMERICA

New York—261 Fifth Avenue
Atlanta—1 01 Murietta Street  Chicago—100 West Monroe Street
. Dallas—Santa Fe Building
T Sun Frunciseo—235 Montgomery Street



( Cardwell

f[?&PERPLg{IIE
saNcamo ||| CONDENSERS

" r <
CONDENSERS

for Dependable and
Accurate Dperation

That is why the Byrd Expedition, Western
Eleciric and many other electrie and

telephone companies use S.‘U}i(?:&?\‘[().
Ideal for short wave trapsmitters and
receivers,

L0004 to 02 Ine. ADOO volts D.(_'L %2,
4025 to 01 Tne. 2500 volts D.C. .75

A new idea — cnabling clean and clear separation of wava-
. lengths, Easily mounted behind a 4-inch dial,
192 E W3S 8 B
o el

0005 6B E 00025 160 B 00035
Yy 167 B 00015 WEIE 000075

always has a com- -

plete line of receiv-
carries a complete ing and transmitting
line of SANGAMO CARDWELL prod-

Condensers $Hhelioveo of WADIO——3  UCES,
L Write for Cardwell folder J

eircuits.

P MONEL &

METAL

MONEL %
METAL %\

QUIET!

ACCURATE!
PERMANENT!

ELECTRAD

WIRE-WOUND TRANSMITTER GRID LEAK

Absolutely noiseless, distortion-free performance coupled with unusual zccuracy and

permanency of resistarice rating. € Unique construction allows for winding more wire of
i ﬁv increasing the size of the unit. Liberally insulated and

farger diameter without materia ]
covered with mioisture-proof elastic enamel baked on at low temperature. Corrosion-proof
Monel metal contact bands and soldering lugs provide equal expansion and positive ronnec-
tions. Lugs are solder-dipped for easy soldering. 4, Guaranieed not to develop noise or apen

rdade In chree sizgss (100, 40, 15w
Tesistance v ifrom 10 1o 50,0

Buy Your Radie
ped for all usuni needs, List pric

Equipment from

ALELEY
e $L.50 b0

175 Varick 8t., New Yorik. N.'Y.

AN A O IR A AN A Y,

Write Dept. for
complete data

45 VESEY STREET

NEW YORK |

Dav Y err Yaw T im EINT e T TAornd 1Bea Vgt ardd 3¥alne £S5



THORDARSON
TRANSFORMER
150 watts, 4()() volts

at 378 M. A, § wvolt
filament. centre tap.

}F Fine for powvr
supply for ib: wat-
o &K /Fter or for erystal
{ control power sup-
<2 ply. Specially priced
& / for a short time

e/ only. Each $3.95

Make vour own transmitting and re-
ceiving coils. Copper tubing transmit-

\—eThe Horno of RADIO———

45 VESEY: STREET

NEW YORK

New York’s Headquarters

‘or
Transmitting Apparatus

When in Town Visit Our Store

THORDARSON
B-Eliminator
TRANSFORMER

using the Raytheon
B-H tube. Will carry

the maximum current
consumption without &=
mVPthdtmg 285 vo]t%
) ch side of centue, 2]
Lower voltage mav
be obtained if deqm-d

ting inductance. . . .
. Everything in
h;ze of tubing . 3 £ L GLOW
e 61 | Aeme @) NEON iiwes
3 3 vé We  15c* Thordarson 5 Made by General Electric
%1 87 10c 12c 17c* J(‘L‘WE“ Co., type €. 10, standard
Prices per turn Bradlev . se. 101 uses, as (llustrated
Pyrex
i’iam Green, gouble sitk covered, No. Fleron
6 receiving inductance.
2 diameter. . . .. .30¢ per inch IN STOCK Aluminum Shield cans and panels of
3 diameter. .. 35¢ per inch every descripiion to order,

SHORT WAVE

NEW 1930

SHORT WAVE

RECEIVER

The LEEDS 1930 SPECIAL

A short wave receiver that's got them all beat, Best circuit
design and finest mechanical construction, Praised by
“Hams" cverywhere as the greatest short wave receiver
ever made.
What some
prumment users

- " Maore
ﬁhan delighted
with its per-
formance.”’
4PD), Far ex-

S,
“(lemllatmn
and tuning con-
trol far best
have ever
seen”” ' Signal
strength amaz-
ingly loud and
TESponse very
clear,”

in use by a con-
stant  host  of
Hams from
coast to coast.
3-tube Receiver
~ etector — . audio, using three 201-A tubes. Universal
type, continuous range 15 to 1(0 meters; amateur tyvpe
a:isveligsal Ham bands 20-40—80 meters with gencrous spread on
the dial.

List price $60. ) .
Special Offer, net ... e $37-50*

X-MITTER

The LEEDS High-C 75 Watter

A pral X-mitter for those who are satisfied only with the best,
incorporates all the iatest developments of the past yvear, insuz-
ing highest efficiency, Sze 107 ! overall; adjustments
and operation very simpie, Pmest reauitﬁ are possi ble even in the

hands of a wmparanvelv mepenenced operator. Hartley
High-C circuit empioyed, insuring constant irequency ﬂLablhty
Lmploys one UX852 tube as an oscillator; wired almast entirely
with copper tubing, stilt further adding to its electrical efficiency.

LEEDS RADIO LABORATORIES
Precision Custom Built Short Wave Receivers and Transmitters

This department under the suuervxswn of the Short Wave Syecialist Jerome Gross, We design, construct and advise on any
materal for the *Ham' Broadcasting station or laboratory. Write Jerry Gross for advice on any of your problems.

PLEASE PRINT vYOUR NAME AND
ADDRESS PLAINLY to AVOID DELAY

WRITE FOR
SPECJAL PRICE LIST

MAIL ORDERS FILLED SAME DAY
10¥ Musi dccompany All Orders




LYNCH
RESISTORS

for EVERY Resistance Need

fdeal for the armateur, Better-built . . . dependable
and of the highest quality. Easy to use — whether you
contemplate building a radio sel, power pack, television
authit or short wave receiver.,

DYNOHMIC
Resistors

Furnished in cartridge
ohims to t) mexohms,
i based on {
superiony
iportance
< walt type:

tunging from 250
;tance element

pigtail type, capucitd
i and 2 Watt typ
metallized princi

¥
ple wi
racy and uniformity
range from 350c for 1

(1}

patamount

5
Mt types to K5 tor

VERITAS
Resistors

W

3000 ohms to 10 megohms. The Lyng
weallic resistive coating fused to the tuside of the glass,
& grear heut without change in value, Not affected by
non-absorbent. It i
remigtance as can be made, B3e Jist
for 2 watr types, $1.00 list for § watt
types, and $1.25 Ust for 10 watt wype,

A parfect @

Carries a  complete line of
LYNCH PRODUCTS
Write for catalogue

IF you want

THE BEST, MOST EFFICIENT
AND RELIABLE FILTER

, FLECHTHEIM

SUPERIOR CONDENSERS

Type T-1500 ¢v D.C.
{750 vms RAC)

Type TH-2000 v D.C,
{ 1600 rms RAC)

use only

TING i Type HP - n.C.
COMDENSER w:zzag m?forg;(f\ ¢
TypeVM 5000 v D.C.

{3300 rms RAC)

AT THE RIGHT PRICES
A4 Complete Line of
By-pass and Filter Condensers
171, 245, 210 and 250 Blocks

Latest Catalog Senit on Request

“REMEMRBFR LEEDS —foryour RADLO needs’

Say You Saw It i

General Radio

VARIABLE
Condensers
4

Continued tesis under actual operating conditions have
shown that tne type 334 Variable Air Condensers, formerly
rated at 2000 volts, may safely be used an voltages up to
2500, root meatt syuare, or 3500 peak,

Trpe 334 R 250 mmf, $5.50
Type 334 T 100 mumnt. 2.75
Type 334 V 50 mmi, 2.50

has always on hand a
complete line of Gen-
eral Radio Parts.

Write for GG.R. catalogue

!Wwﬁomo YT ——

National Rectobulb

A reliable and efficient tube — low imped-
ance due to mercury vapor — long life due to
fow temperature filament and oxide coated
cathode of large area.
Normal rating 250 mils  Filament Amps 1.7
Normal plate volts 3000 mils

Filament Voits 10
The accepted standard for Ham work — of
increasing appeal to the Engineer in small
phone Transmitters as used . Patrol Work
and Air Service. Ideal for small broadeasters.

Price,each ... ..o, $10

SIGNAL
Sematic
Key

We bave an unusually large

selection of BUZZERS,
SOUNDERS, KEYS

IEEDS

t Tdentifies ¥V and Halne 4



e The Home of RADIO—.
NATIONAL 45 VESEY STREET NATIONAL

Velvet-Vernier New York’s Headquarters for Velvet-Vernier

Original Model A Transmitting Apparatus Precision Type N
L, When in Town Visit Qur Store
The originai and i

g Four-inch solid German sil-
maciless Velvec ver- - [N|ATIONAL (st o

nier Dial used by am- veloped for use in radio

* *

Trans m ]_ttlng equipment  requiring  the
ateurs the world over. utmost precision of loggring.
; . . e Reul Vernier makes accu-
Available in_various and Amateur rate 1eading possible to one-
divisions. Prices: Eaui ot divion, Mechaninn
384" or 4" diameter. qulpment NATIONAL \clvet-Ver-

$2 50 ‘ ajer design, List price, each
"""" St * National Co, Inc. ‘1@ Established 1914 S $6.50

National Transmitting Variable Condensers

HE NATIONAL Variable Transmitting These prices include NATTONAL  Velvet
(ondensgers have scen constant and satis-  Vernier “Type A Dials. Condensers without
factory service in the hands of ARRL members  dials, $2.50 Joss.
and commercial broadcast transmitting stations,
and certain types have been standard in the . . s .
T % Nave f EUrs Standard insulation for 3/8" spaging condensers
17, &, Navy for many years, AR h ‘ LGS
0001 Mid, — 23 Plate (3;8" spacing) $12.50 = “rolite. and hard rubber is standard for 3,16"
00015 Mid m?‘i Piéie"!jiiiti\’y%;?ac?n'}'u ‘50 8 cing. Micalex van be t‘qr.nishcd o special
1000235 M¥d. —- 23 Plate 13/ 16 spacing) $11.50 01 9er 10 those licensed to use it.
L0045 Mid, — 43 Plate (3/16" spacing). . $16.50

Note. — Prices on Navy type Condensers for high voltage work will be quoted upon receipt
of specifications, The Navy type Condenser, built to order, has a ball bearing rotor shaft
and pyrex insulators.

Made in wide range of capavities and special types not listed here. Prices and particafars
oa applicaﬁon.

PLEASE PRINT %OUR NAME AND WRITE FOR MAIL ORDERS FILLED SAME DAY
ADDRESS PLAINLY 10 AVOID DELAY SPRCIAL £ORICE LIST 0% Must Accompany AU Orders




Aluminum Contributes to Radio
—Lightness, Beauty, Finer Results

MANUFACTURERS of the finest
sets are using Aluminum
in constantly increasing quan-
tities. Their tests have demon-
strated that Aluminum is the
ane metal that most efficiently
meets the widely differing con-
ditions encounteted in radio
design.

Its lightness; its permanent
beauty: the fact that it does not
rust or corrode; its high ‘elec-
trical conductivity; its efficient
shielding quality; its “workabil-
ity”’—all are advantages that
combine to make Aluminum the
ideal metal for radio.

IN many of the most advanced
receiving sets Aluminum
Shieldsareused to achieve better
tone quality,
| greater selec-
tivity, closer
=S tuning-—in

short, finer reception.
Aluminum shielding reduces
interference. It eliminates elec-
trostatic and electro-magnetic
interaction between various
stages of radio-frequency am-
plification. 1t eliminates modu-
lation of radio frequency stages
by feed-back from audio-fre-

quency amplifier. It makes pos-
stble more compact design.

Aluminum performs these
functions efficiently and adds
less to the
weight of the
set than any
2 substitute met-
al. Moreover, it is easily worked
into special shield shapes—-cans,
boxes or casings. Thus it pre-
sents few limitatians of size and
shape.

It allows the engineer great
freedom to design his shielding
to meet, ideally, the various re-
quirements of his set.

b B

LUMINUM is widely used for
variable condenser blades.
Aluminum Company of America
produces special sheet Alumi-
num for this purpose that is ac-
curate and uniform bevond any-
thing hitherto attained. Gauge
tolerance in
thickness is
£.001 inch and
the #ofal variation within one
sheet is limited to .0005 inch.
Aluminum Company of Amer-
ica also makes finished con-
denser blades from this highly
accurate and uniform sheet.

e

Tmz leading manufacturers of
foil and paper fixed con-
densers now use Aluminum foil
because of its high electrical
conductivity and its great cover.
ing area (a pound of Aluminum
foil 0003 inch thick covers
34,000 squareinches). Terminals
can readily be soldered to Alu-
minum foil conden-
sers by a process re-
cently developed by
AluminumCompanyofAmerica.

AUMAC Die Castings of Alcoa
Aluminum combine light-
ness, strength, accuracy and
high conductivity. They have
equal strength with less than
half the weight of other casting
materials. They are used with
complete success for loud speak-
er frames and bases, condensers
and condenser frames, drum
dials, chasses—and
even for cabinets. - g
There s a fund of in-
formation on the use of
Aluminuminradio,and
on radio in general, in
the new edition of
“Aluminum for Radio.” Your
copy of this interesting book
will be mailed on request.

ALUMINUM COMPANY OF AMERICA

ALUMINUM IN EVERY L@f’
2439 Oliver Building 4“‘,@‘5";""

Sy, COMMERCIAL FORM
Pittsburgh, Pa.

ALUMINUM

“The mark of Quality in Radio

C wear A e T 3 FINTY T Triowmticdan % mas oarned EFaleme S0/



Rastern Penngvivania

Marviand-Delaware-District
of Columbia

Bouthern New Jergey®

Western New Vork

Western Pennsylvania

THinois %
indiana
Hentucky
Michigan
Ohio
Wisconsin

North Dakota
South Dakota
Northern Minnesota
Southern Minpesota

Arkansas

Fauisiana
issis i

Tennesses*

Fastﬂrn New York
N. V. (", & Long lstand*
Northnm New Jersey

Towa
Kansar
Missouri
Nebraska

Counnecticut

Maine

Eastern Magsachusetta
Western Massachusetta
New Hampshire

Rhode Island

Vermont

Alaska
ldahov*
Montana
Oregon
Wagshington

Hawaii

Nevada¥*

Log Angeles

manta Clara Valley
East Bay

san Francisco
Sacramento Valley
Arizona
#hilippines

Ban Diego

North C'arolina
Virginia*
West Virginia

Colorado
Jtah-Wyoming

Slabama
Florida
Creargia-Si

iste-
Porto Ru.o—\/u'gm Istands

Northern Texas
Oiklahoma
Bouthern Fexas
New Mexico

Maritime*
Ontarlo
Qnebec

Albe
Brmsh Columbia

Manitoba
Saskatchewan®

W, ¥BW i
wapPy
WRCFQ

WOoAPY
WOCY D

WORAZ

WOV

WoDYV
WODGR
WaKVH
WURFK

WA4SP

Waoll
W2BGO
WIWR

WIDZW
WOCET
WORR
WOBVG

WIZL

WWIIN
W7ARB
WIAAT-IQT
WI7UN
WIFD
KoCHQ

WeLO
WOAM

WokP

W4TS
waca
Wwavz

WACAA
WoBAJ

WAAAD
W4ALL
WaRZ
RAKD

VEIDO
VEIFC

VE2RE

VES5SAL

VEAHR
VEAFC

ATLANTIC DIVISION
Don Taugk

Forrest Calhonn
’\o man R mele

A W, MvAulv

CENTRAL DIVISION
Hred I. Hinds

1 . Angus

. Wathen, 111
ﬁallaﬁ Wige

O, Storek

. Crapo

DAKOTA DIVISION

B. 8 Wamner

.M. Pasek

Carl L. Jabs

§. L. Pehousbek
DELTA DIVISION

H. E. Velte

M. M. Hi

1. W, Gullett

James B, Witt

HUDSON DIVISION

H H., Rosenthal
T. Kenney
A. G, Wester, Jr.

MIDWEST DIVISION

Section Communications Managers of

THE COMMUNICATIONS DEPARTMENT, A.

116 West Wyoming Ave.

1636 Thowmas Ave,
120 Frazer Ave,
598 Masten St.
309 Third St.

3337 Oak Park Blvd.
14 N. Itinois 5t,
Mockingbird Valley
G187 Falron Ave,
694 Carpenter St,
443 Newton Ave.

309 4th Ave,

780 Yilinois St.
1822 James St.
60 Melbourne Ave., &

315 No. Jackson St.

1708 23rd Ave,
832 N. Fitth Ave.

Box 740
1836 Hone Ave,
50 Princeton St.

H. W, Kerr
J. H. Amis 915 Tincoln Ave,
L. B. Laizure 8010 Mercier St.
1. B. Dejhl 5608 Cedar 5t,
NEW ENGLAND DIVISION

C Wﬂdenhammer ad Washmgton Place
e Brown 9 No. Main St,
M, W. Weeks, 4() Norfolk Rd.
b, ;ohn A. lessmer }» Schatiner t,
¥ ndge 7 Main 5t.

2 Keene Si,

‘ff N. Kra
layton Paulette

NORTHWEQTFRN DIVISION

pool
tto johnson

PACIFIC DIVISION
.. Fullaway

E

Rusa Shortman
.M., Mathes
RHarry A, Ambler

ROANOKE DIVISION

Hal 8. justice
‘Wohlford
¥ D, Reynolds

(LS LHTF
1720 Was}ungton bt

1059 Greenwood Av
A¥46 318t Ave, W,

2714 Manoa Rd.

209 Pine Ave., Room 410
1348 Hanchett Ave.

368 62nd
262 Castro St.

Rt. 5 Box 380
514 Madison St.

Army-Navy Ulub
4301 Hamilton St,

HBox 552
1 18 Cambridge Ave.
Box 1200

ROCKY MOUNTAIN DIVISION

LR, qredman
Parley N. James

1641 Albion St,
430 407 S,

SOUTHEASTERN DIVISION

S, 3. Bayne
Harvey Chafin
M. ¥, Alexander
E. W. Mayer

2 Cramer Ave,
6002 Suwanee Ave,

79 Rogers 8., &, E,
Box 1038

WEST GULF DIVISION

J. H. Rnhmson Jr.
W, Rty

522 Cumberiand St.
610 Pottenger St
1890 Valentine St.

MARITIME MVISION

A M, Crowelt
ONTARIO IMVISION
E. C. Thompson
QUEBEC DIVISION
Alex Reid

VANALTA DIVISION

1. E. Cavaisky

PRAIRIE DIVISTON
ALV, Chase
W. J. Pickering

49 Dublin S5t.

266 Queengdale Ave

169 Logan Ave.

4868 Blenheim St.

109 Lanark St,
514 19th 5t W,

R.R.L.

Germantown, Phila.

Baltimore, Md.
Collingswood
Buffalo
Oakmont

Berwyn
indianapolis
}m\ns\nﬂe

Enderlin
Huron

St. Paul
Minneapolis

1ittle Rock

Oakdale
eridian

Knoxville

New Korhelle
Bronx
Maplewoud

Little Sioux
Topeka
Kansas City
{Imaha

Bridgeport
Brewer
(hestnut Hill
Waorcester
Claremont
Providence
North Troy

fvetchikan
Boise

Red Lodge
Portland
Seattle

Honolulu
Yerington

Long Beach, Calif.

Han Jose

kland

Han Francisco
Sacramento
Phoenix
Manila

Han Diego

Canton
Roanoke
Fairmont

Denver
sealr Lake City

Montgomery
Tampa

Atlanta
Fnsenada, P, R,

Dallas
shawnee
Houston
Tucumenri

Halifax, N. 8.
Toronto, ¢

&t Lamhert

YWaucouver

‘Winnipeg
Prince Albert

*(anais dupomted to act until the membership of the Seetion concerned choase permuanent SCMs by nomination and election,
oty



FOR FIFTEEN YEARS

the General Radio Company has been
manufacturing instruments for the am-
ateur which have made a reputation
for sound design, quality, and relia-
bility. Among these are |

Frequency Meters
Quartz Plates for
Piezo-Electric Oscillators
Audio-Amplifier Transformers
Power-Supply Transformers
Variable Air Condensers (for
work on short waves)

New items are under development.
Send for Bulletin 931-X and ask to re-
ceive future announcements as they ap-
pear in the General Radio Experimenter

GENERAL RADIO COMPANY

30 STATE STREET 274 BRANNAN STREET
CAMBRIDGE, MASSACHUSETTS SAN FRANCISCO, CALIFORNIA

I
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Relay League

The American Radio Relay League, Inc., is a non-commercial association
of radio amateurs, bonded for the promotion of interest in amateur radio com-
munication and experimentation, for the relaving of messages by radio, for the
advancement of the radio art and of the public welfare, for the representation of
the radio amateur in legisiative matters, and for the maintenance of fraternal-
ism and a high standard of conduct.

It is an incorporated association without capital stock, chartered under
the laws of Connecticut. lts affairs are governed by a Board of Directors,

elected every two vears by the general membership. The officers are elected or
dppomted bv the Directors. The League is non-commercial and no one comn-
mercially 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
overy worth-while amateur in the world and has « history of glorious achieve-
ment as the standard-bearer in amateur affairs.

Inquiries 1e-gardmg membership are solicited, .A bona fide interesi in
amateur radio is the only essential qualification; uwnershxp of a transmitting
station and knowledge of the code are not prerequisite. Correspondence should
be addressed to the Secvetary.

The American Radio

DIRECTORS
Presiden Dakota I )zm ston
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‘ ‘ YHEN “KR" left for the Hague Confer-
ence he asked me to write the Decetnber
editorial. I accepted the undertaking

with & certain amount of pleasure, because it is a
long, long time since 1 have written an editorial
for QNT, and it seemed like rolling back the vears.

It used to be that I wrote every editorial.
That was when “headquarters ' consisted of
Clarence Tuska, then a high-school boy, a wabbly
old table, an aged and infirm rocking chair, and a
hired typewriter in the third fioor, rear, of
Tuska’s mother's house. After school, Tuska at-
tended to League matters, and got out @ST. I
" hiad my regular business otfice downtown, and
Tuska used to come in almost every afternoon for
half an bour, and together we would dig up the
makings of next month's magazine.

QST at that time had a blue cover, some twelve
pages, and possibly five or six paid ads. Toward
the end of the month, things would get pretty
frantic, and Tuska would get me to call for the
magazines st the printers with my Franklin
touring car. In the cvening, Mrs. Maxim, my
children, Tuska, L and a neighbor or the house
mauid. would wrap and address the issue, Then 1
would take it down to the Post Offiee, about nine
o'clock, in a single bag, and hand it in.

YWhat a contrast with getting out @87 today!
Now it takes a good many people and a fleet of
notor trucks several days to get QST wrapped,
addressed and mailed.

It's a lot of fun looking back to the start of
things.

(ST is fourteen vears old this month. Unless
we have things mixed, QST is the oldest all-radio
magazine in the eountry. Many, many radio
wmagazines have come and gone during the life of
(ST, The newsstands of the country were flooded
with radio magazines when broadeasting started.
And for a while they made our little amateur
magazine look like something very old fashioned.
But most of them passed out of the picture, after
strutting their brief lives, whereas our QS7' has
kept right along and prospered.

The A.R.R.L. is about a vear older than QST.
Old-timers will remember that we ran for nearly a
vear without a magazine or bulletin of any kind,
oxcept two call books which the Teague compiled
and printed. In those days it was so thrilling sim-
ply to know there were other amateurs in the
country that we made a mere call book get away
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with it. Of course, we are talking now of dmateur
radio of 1912, "13 and '14, when a good QRSO
arross a twenty-five mile gap was a real achieve-
ment. I remember that Tuska and 1 once ran a
test with a chap twelve miles away, and although
each of us used a good full-sized. kilowatt, we
never clicked onee! This chap and 1 used to run
over to each other’s house two or three times in
an evening, and ligten, but & month of hard work
failed to make those sets percolate through twelve
miles. Just think of all the triumphs awaiting us
in those days!

I wonder if there are not just as many waiting
just around the corner as there were fourteen
vears ago. They will be of a slightly different
nature, of eourse. In those days, DX wax our sole
aim; nowadays we have attained the earthly limit
in DX, and our triumphs are along other liney,
But there are so many, many different wavs of
“gkinning a eat.” T do not believe that wmateur
two-way communication runs up againsi a stone
wall ai twenty meters, nor ten meters, nor five
meters, We used to think it stapped at 425 meters,
L got a special lHeense to transmit on this wave
simply because we all thought the higher wave
meant greater DX. We believed absolutely noth-
ing in the way of DX was obtainable with waves
helow 200 meters. That is the reason we amateurs
were given them in 1912 - - the engineers believed
the same thing. But everyone today knows that
we found a whole world full of unbelievable TVX
when we starfed to look around in that territory -
below 200. T have an abiding faith that there is o
whole world full of undeveloped stuff lving just
around the corner now, just as there was in 1914,
I believe that from our number will emerge, in due
time, a group of vlear-thinking, unafraid minds
that will unfold the ultra-high-frequency com-
munication art, just as in past vears the satne kind
of minds unfolded what we now call the high-
frequency art.

Turn to the files of QST, aud a8 vou run the
pages through wvour fingers wvou disclose the
gradual development of one of the ureatest
branches of radio communieation — the high-
frequency art. My confidence in similar future
development work is based upon my knowledge
of the membership of our AR.R.L., and its un-
canny ability in tinding new ways and means for
“skinning cats.”

- H. P M.
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The President’s Corner

A WORD FROM
HIRAM PERCY MAXIM

PRESIDENT OF THE AMERICAN RADIO RELAY LEAGUE AND
OF THE INTERNATIONAL AMATEUR RADIO UNION

of this magazine of ours that belongs to me — & part where I can insist on printing what-

ever 1 like, editor or no editor. For Warner hit the finger with the hammer recently when
he said that editors are queer fellows. One of the queer things about them iy that while they
think it is quite all right to print criticisms of themselves, they balk like mules at printing
anything nice soteone mway say.

When the Chairman of the United States delegation to the Hague (lonference takes the
trouble to write a letter such as this about our Secretary, I think the membership ought to
know about it. So here it is:

INTERNATIONAL TECHENICAL CoNsULTING COMMITTER
ON Rapio (COMMUNICATIONS

I T is when I receive Jetters like the one below that 1 am particularly glad there is one part

Ter Hagur
DELEGATION OF THE
UNITED STATES OF AMERICA

My dear Mr. Marim:

Referring 1o the assignment of Claptain K, B, Warner to the United States Delegation to
the International Technical Clonsultative (‘ommittee on Radio Communications at The
Hague, I wish to express my appreciation of the services rendered by Captain Warner,

Realizing his long experience and keen interest in the affairs of the Ameriean Amateur, 1
naturally expected him to specialize on that work at The Hague. I wish o say that (laptain
Warner not only carried a heavy load in our work concerning the American Amateur but
was very useful in other work. Om several occagions, T assigned him to special duties which
were performed with promptness and efficiency. I consider that he contributed to the success
of the United States delegation at The Hague.

Yours truly,

DEcEMBER, 1920

(Signed) (. McK. RavrzMan,
Chadrman.
L
Southeastern Division Warner and Treasurer-Fieldman Hebert of

Convention

December 27th and 28th at Adanta, Ga.

OT many conventions are held in this
N division, but when we do they are events
to be vemembered. Therefore, hear ye
fellow amateurs the «all for the seeond South-
eastern Division Convention to be held in the city
of Atlanta, Georgia, on December 27th and 28th,
at the Hotel Ansley, under the suspices of the
Atlanta Radio (lub.
A very fine program has been prepared and

good speakers will be present. Secretary-Editor

A.R.R.L. Headquarters are expected and every
one can be sssured a pleasant time. Un Friday
at midnight will be held the first meeting of the
R.O.W.H. alumni. Those of vou who have been
indtiated into the Royal Order of the Wouff Hong
ave especially requested to appesr.

A eordial invitation is extended to all the ama-
teurs in the Southeastern Division and surround-
ing states, it is vour attendance that will make
the convention g success, so let’s all boost for this
sonvention, The committee will take care of the
rest af the convention.,

A word to Director Harry F. Dobbs, 245 Spring
mireet, Atlanta, Ga., will be appreciated. Let's
go, fellows!
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Amateur Radio and the National Air Races

By Harry A. Tummonds®

Phe Cloveland Wireless Association, Fue,, handled the jield communications in connection with the 1974 National
Avr Races, This lve yroup of amateurs deserves full credit for onee agmm putbng ower  yood jole for amatenr radio,
Amnteur ‘phone proved diself without o peer fur the short distance high-speed work of reporting the yaces, The siory of
the radio arganization iwork has been told in s much delail as possi
shindlur problems in the juture. Well done, €', W, 4 I — Forrox,

e for the henegit of amateurs who muay undertake

HE AIR CLASSIC OF THE CEN-
TURY"™ was the slogan used in de-
seribing this great National Air Race
Meet ut Cleveland which took place
hetween August 21 and September 2, this vear,

‘The first regular meeting of our club and dis-
cussion regarding the Alr Races was held early
in June, 1929, at our club
rooms at 2109 West d1st
st. Huddleson, WSDBTU,
started the hall rolling.
At this meeting he ugreed
to contact with the Air
Race officials, find out
their plans regarding eom-
tunication, and ask per-
mission for the (leveland
Wireless Association, Inc,,
to participate. Up to the
time of this first contact,
the comwmunication re-
guirements were still s
difficult problem in the minds of the Air Race
Coramnittee; no definite plans had been made.
‘The installation of special and expensive tele-
phone lines was being considered. 1t follows that
the Committee was receptive to our story. ** What
could we do? W ho were we? What assurance had
they that we could do the things we claimed?
How much wonid i cost?” Mr., Huddleson
answered all such guestions quickly and ae-
cirately. He outlined amateur radio work in
general to the enmunittee, In this one coutact
the Race Committee becamne convineed that
amateur radio would not fail, aud accepted Mr,
Huddleson's proposition, with details to be
ironed out later.

Following a second conference with the com-
mittee to discuss details and obtain data in
writing, Mr. Huddleson asked permission to
be relieved of his contact work on sccount of
personal business and the writer was appointed
i his stead. Currying on a well-organized pro-
gramme is u snap, especially with the gang we

* Chairman, Board of Directors, {leveland Wireless
Asst,, Ine,, Chairman Radio Air Race Committee, WSBAH,
073 West 866h St., Cleveland, Ohio,

THE USS. LOS ANGELE

have in the Cleveland Wireless Association.
Next, a joint meeting was held with the Air Race
Committee at the Hotel (Mleveland. Evidently
the committee was satisfied as another later
meeting was ealled. Questions were presented in
writing to the committee in advance to save
time. ‘L hese letiers were read at the meefing and
details sertled to the satis-
faction of both puarties.
We had te make the most
of these meetings as the
Air Race Committee had
hundreds of things to take
care of with Derby entries,
contestants, telegrams, ete.,
all demanding aitention
at once,

We had plenty to learn
sbout air races so Mr,
- Logan! gave us & short
& talk and explained what

it was all about. He out-
lined the 5= and 10-mile courses, using uerial
photographs for locations, and then explained
briefly just what we would be required to o,
what information they waunted, to whom it
should be delivered, what comprised the duties
o judges, scorers, and timers, Housing equipment
was needed for the apparatus at the pylons so
ordors were given to supply standard voting
booths to be loaned hy the City of Cleveland.
The pylons were 75-fnor angle iron towers, except
ut the grandstand where the special Navy
mooring mast was used us o pylon and for the
U858, Lox Angeles on its visit to Cleveland.

Many club rueetings were held. A tentative
dally programme was definitely qecided upon,

i The meet was sponsored by the ity of (leveland,
Wational Aeronautienl Assn., State Aeronautieal Assn.,
and all those interested in the development of aviation,
and air mindedness. A separaie cerporation, composed of
prominent business men of Cleveland, finsnced the show,
the profits to go to the development of aviation in Cleveland,
Mr. CHitf Henderson. nationally known Air Rance Manager,
was appointed Managing Dirertor of the complete pro-
gramme. Assisting Mr. Henderson was Mr. ¥Floyd Logan
#s Air Race Chairman, Contacts of the C. W, A, Ine. wera
ade through Mr. Logan, our work falling within the juris-
diction of the Contest Dept.
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stand

equipment pledged and operators scheduled for
each day of operation during the meet. Turner,
our pre..lduxt then produced 2 bound volume
of (ST, proceeded to read the complete story
of the work doue by the West Coast gang in the
handling of the previous Natiopal Air Races.

ADMINISTRATION RUILDING AND THE
STATION AT THE BASE OF THE MOTION
PICTURE PHOTOGRAPHERS TOWER

THE
KEY

‘This write-up was a big help, but gave hardly
rnough detail. Also, we were o try 'phone for
the first time which gave us & vumber of new

THE MASTER CONTROL STATION AT THE HOME

DPYLON, SHOWING WSBXR'S TRANSMITTER AND
PHE TUREK A.C, OPERATED RECEIVERS

Sew test for delails

problems to solve. While these meetings were
being held, amateurs all over the country, no
doubt, heard our preliminary Air Race vet operat-
ing from the homes of the club members, over a
period of two wecks’ time. Assigned and re-
assigned master control stations contacted eight
gtations simultaneougly during these tests. We
frept schedules, reported imaginary races, and
then discussed the tests at the meetings,

‘The races were held at the Cleveland Mumupal
Ajrport, Cleveland, Ohio, a space occupying
several thousand acres—an ideal location,
Hpecial stands were constructed, housing grand-
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seats; concessions; telephone “and tele-
graph headquarters; visitors: executive offices;
timers, judges, and scorers; Contest Committee;
pilots; Army, Navy and Marine headquarters;
police; bhospitals; and special fire (]Ppar"rmeut
booths. In addition to the ubove, the U, W. A,
Ine., had a special room built at the right of the
Administration Building, which housed all the
apparatus used at Pylon No. 1. From this station
each and every vace was controlled. Weather
throughout the meet was perfect. Approximately
2000 persons were included in the total personnel
of nperatlons and the spirit of every one was the
spirit of showmen. This spirit held throughout
the meet.

In order to be on the job at all times, we would
hiave to have proper credentials io get into the
race grounds. We were furnished individual per-
sonal season passes and official car signs for each
man. Mr. T.ogan of his own free will unexpecredly
furnished the gang with books of grandstand
passes for the complete programme. In addition .
to the above, Cleveland manufacturers came to
our zid by the Jonation ? of necessary supplies.

Speciul permission was obtained from the Tle-
partment of Commeree office at Detroit, by the
Air Race Committee, whereby we were allowed
to use personal eall sngnals as special portables
for the duration of the Air Races. The calls were
as follows: WRBF, Pylon No, 1 Control Station
at Crandstand); WSCKJ, Pylon Neo. 2 (kngle
and Snow Roads); WSBAH Pylon No. 3 (Engle
and Brook Park); W&DBU Pylon No. 4 (Stump
and Snow Ruadk), WSBBE and WSDRD not
used.

On August 23, 1929, we moved our equipmuit
from our homea to the pylon loeations at the

Cleveland Airport. All sets were in operation in
record time, and on the air at approximately 10
p.m. that mght Fach group was assigned to the
installation of one siation with Roy Watterson
appointed as Liaison Officer. Roy had the hardest
and most important job of the whole meet and
did it in A No. 1 shape. We worked DX that
night and got out well, too. Everything worked
wut in fine shupe and our president, Jim Turner,

LR patteries for transmitters and receivers: Donated
ine. " Just a few pounds less
to the -Iuh members after the

than a ton,

wve

nv che W 1Ilard Momrn Battery qn 6 and Svols type,
also trucking serviee and serviee man ut recharging panel.
ere nllowed to purchase these batteries at a reasonable
Transmitting and receiving tubes; Kolster-Brandes
0. DeForest; 250 and 281 type., M and M Co. Honatron
siving tubes. I\amoml Carbon Co. Eveready Ray\‘heon
ereen Grid tubes, tion WWO Ioan eof tnbes in an
emergetey. 112th Observalion Squadron, Ohio National
Cluard also loaned tubes. All of the donated tubes wers dis-
tributed to the membership. Antenna and hookup wire:
Donated by the W, 8. Tyler Co. Incidentally, they went
outside and purchased the hookup wire #g they did not
earry it in stock.

These concerns all donated time, woney, and whole-
hearted suppurt to the success of the amateur network.
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immediately sent an A R.R.L. radiogram to Mr,
Floyd Logan, Air Race Chairman, advising him
that we were ready to go, and wishing the otlicialg
@very sicuess,

Races were held over 5- and U-mile courses
for a specified number of laps. Kach corner of the
triangles was marked with pylons or towers,
75 feet high, draped with flags at the top and
vellow and black wallboard on the sides. kach
outlying pylon had a voting booth to house our
equipment. ‘These all-steel booths were hauled
in on big trucks and equipped with tables, chairs,
Jumps, eic. They made ideal shacks. The Air
Race Committee supplied National Guardsmen
to watch our equipment night and day.

The officers of the Cleveland Wireless Associa-
tion, Inc., constituted the Rwiio Committee.
This committee put the general plan in effect
and was made up of the following members:
Jd. P. Turner, president; E. I'. Huddleson, vice-
president; K. Putzier, secretary; F. Sauer,
treasurer; H. A. Tummonds, Chairman Board of
Directors and Chairman Radio Air Race Com-
mitéee; Orrie Baumgardner, Chief Operator,
all pylons: Al. Gyssler, Chief Operator Pylon
No. 1; Russell Karg, Chief Operator Pylon No.
2: Paul Forrest, Chief Operaior Pylon No. 3;
€ilenn Rogers, Chief Operator Pylon No. 1.
Our operating personnel had all been planned

WsBBE, AT PYLON NO, ;

The sirst transmitter und receiver wsed were installed hy
WEEK, Orrme Buumgardner, the transmitier being similar to
that used at the home pylon eccept jor the baitery plate supply.
Following o fatlure of the {7 X250 tube and modulation choke,
WE0QX ¢ emergency iransmiiter was installed in record time
by Foan Ibaugh, WERBRI, su that a single race was missed
ing this pylon. The second o er utilized one UX-210,
a Harlley eivenit and loop odulation.s

GLENN ROGERS,

ahead of time. Assisting each chief operator were
assigned members of the eclub at the reguired
positions. Every one had a definite job through-
out the races, and an opportunivy to operate at

* Loop modulation, while not recommended for regular
amateur stations, due to ineomplete modulation sand fre-
iueney U woebbulation” in addition to awplitude modula-
tion, is & practical necessity for portable service where the
power supply equipment is lmited and the nwumber of tubes
must he kept within limits to reduce the vurrent drain re-
guired of batteries, — Eprrox,
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each loeation. Transmissions were carried ¢

in the s0-meter 'phone band (3500 to 3550 i\o R
(slenn Rogers had un emergency portable re-
ceiver on the job ready to go in at any time, und
at the writer's home station, WSBAH, we had
an additional National screen-grid receiver and

THE ENTIRE OPERATING PERSONNEL DURINQG
THE MEET, CAPTAIN HAWK'S PLANE IN THE
BACKGROUND
Left to riyht, stonding: N, D, McConnell: E, T. Huddleson
{WSDBIN; 4. Weniger; Dr. F. R. Fettys; Paul Forvest;
H. F. Byrd (WSRBRD): Roy Watterson; 4. H, Gyssler
(WSBYB) AR Zidka (WRBJWY: (1. Raumgardner 1 iVS5BF)
drd &, . Cunningham (WEDEZ)Y . Frouf row, left o yiohd:
Hussell Kary (WSCM )Y, Frank Heisler (WSDTHY; Glenn
Buogers (WSBBE H. L. Tummonds (WSBAHY., J. P,
Farner; I Miskorie and B, Putzier (WSO K I, The following
tisoloe men ui»n tonk active purt in thp work: €. Jeflries: 17,
Barnes; 1’ e A, Swmith: T, 5 Weabera: F. Siner;
I Tbrugh: N, C. Fuster; R, Folkman; €, H. Thrasher; N.

fttman qnd £, Worder,

a portable transmitter ready, with power supply
if necessury, to be put in at any location. The
emergency portable transmitter was loaned by
Ralph Folkman, WSCOX of the Cleveland
Police Department. This portable ix the one
featured in QST a few months ago.

From the iop of the movie stand, short re-
ceiving untennas were strung in ull directions.

" A common bus wuas used for ground connections

with double-pole switches for grounding the
antennas at night. Our operating period was
approximately 11 a.m. to 7 p.m. We were forced
to change the receiving antennas to the opposite
side of the stand on the second day on account of
telegraph pickup. This was called to the attention
of the Western 1Tnion and Pustal Telegraph
officials on rhe job and they immediately in-
structed their men to build and install flters for
all keys. These were installed the same day and
interference practically eliminated from that
source. With Mr. sSpiller, WSACR, in charge of
telegraph installations, we received most splendid
codperation.

We in turn caused slight interference to the
public address system at the grandstands. To
work together we had & specinl telephone in-
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stalled frow the unnouncer’s stand to our shack,

We called when gomg on the air and they swuld
tell the crowd, “=tanding by for short waves”
and then rebroadeast owr transmission io the
erowd, On one oceasion when the coast fo voast
N.B.C. network was on the wsir, they also an-
pounced, “Standing by for short waves, Mr.
{ogan issued orders the first day that short wave

PAUL FORREST, ANH HIS EQUIPMENT IN USE
AT PYLON NO. &
sted of o wingle U ¢ in

oy laau o (im(c‘ r.m.(l me ¥

¥
uz.-sz‘utirws. P ply s vh-

 Willard A4 batteries.

vadio should have the air any time required, all
other equipment to stand by for us. Everything
worked out on a codperative basis.

Fach station was equipped with & monitor ag
described in @57 and all stations checked with
the monitor ar the coutrol station #t Pylon No.
1. We were in The band at «/l times.

Pvlons Nos. 1, 2, 3 were used in all 5-mile
cotrse races and Pylon No. 4 also in the 10-mile
events. Pylon No. 4 wag the thrill puint of the
raceg for hoth operators and the spectators.
veral hundred people assembled at this pylon
each day to see the planes go round in the vertical
bank position. kach time a plane would pass aé
this pylon, there would be a slight decrease in
volume due to the plane changing the wavelength
of the antenna. In general each pylon operated
with such euse that it was hardly necessary to
report # plane passing as the roar of the motors
would be heard at the receivers in the home
pylon, aithough we bad to bave identification
data ou each contesting plane,

Race event bulletins were distributed each day
from Contest Committee headquarters, giving
afl data on events except plane pumbers. Jim
Turner was stationed at & special telephone in
the Judges’ stand at the top of the Administration
Buiiding. Huddleson, W8DBU, operated the
vther end of this 'phone which was one of the
special “vinger type’’ station-to-station 'phones.
Turner would aunounce s race to Huddleson,
giving event number, plane numbers, type of
ship, number of laps, 5- or 10-mile course. He
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took all this information down on paper, handed
it to (ivssler at the transmitter and then Fylon
No. | went on the air with * Qw1 All Pylons.”

As all pylons used loudspeskers, they could
hear Pylon No. 1 ull over the shack and on one
oceasion No. 2 operator was on top of the pylon
and heard No. 1 eall him. Each pylon would
arknowledge the “OST" through .the separate
receivers at the home station. If required, ad-
ditional iuformation would be given. Pylon
ehief operators would then inforin the judges
and scorers at each pylon of the data ou the next
contest,

Planes would then take off at specified inter-
vals and when the first plane would cross the
line, Pylon No. 1 would flash ‘' Plane Ko, 159
off, Pylon No. 1 off air 'till cowmpletion of the
 Pylons would then report in turn: **Plane

0. 139 past Pylon No. 2 first lap O.K.”,  Plane
0. 139 pasi Pylon No. 3 first lap O3, * Plane

No. 139 past Pylon No. 4 first lap O.K., ete,,
inciuding brief data on fouls, or forcedowns as
these occurred. This method worked well through-
out the races. Reporting continued on throughout
the number of laps of the specified race. All this
data was earvefully written down by the operator
in the home station, monitorinig the tramsmissions
of a particular pylon. After the race, euch out-
lying pylon reported, *Last plane past pylon
.~ gtanding by.”

Pylon No. 1 would then go on the air with ' (=T
all stations please report all fouls or other daia

¥ .
auwe, uvzhzmg a Hurtley civciil, vne
fes are ysed for plu[:
$ supply, WSDRIT:

ot this ppion,

I

ou the last race.”” Each station would then report,
“ AN planes passed Pylon No. 3, efe., O.K."
“Plane No. 222 fouled Pylon No. 4, 4t lap,”
sod any other data of interest, then report,
sStanding by.” No. | would then go on the air
again and report all O K., stand by for QST on
next race, then gign off. As transmitters were on
at all the outlying pylons during the race, no
wulling was done between races, All data broad-
east by each pylon was given to the chief operator
by the chief judge. They called ¢ut ull plane
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numbers, laps, fouls, ete., and the judges’ names
were given with the final report from =ach pylon.
This, of course, made the rcport official as the
reports decided the winning of the race or dis-
qualification in case of fouls. Reports of a certain

TRANSMITTER ARRANGEMENT AT THE
HOME PYLON
iscillators 2 210°s; Modulators 3 25(s; Speech wmplifier
1 112; Reciifier, 2 z81's.

plane passing any pylon were in the judges’ stand
before the plane was out of sight of the pylon
reporting,.

All of these operations are recorded in a movie
made by our official club photographers, ClLff
Barnes and Frank Heisler of the Alpha Moving
Picture Clorp. This film will be available for show-
ing at radio club meetings anywhere in the coun-
try, simply by paying the transportation charges.
A complete set of thirty still pictures is also
available.

The Master Control Station was located at
the grandstand (Pylon No. 1). Our shack con-
sisted of the ground floor of the motion picture
stand. The transmitter was designed and built
by AL CGiyssler, W8BXB. A t.p.t.g. circuit
with two UX-210 oscillators, two UX-250
modulators and speech amplification was used,
the panel being cquipped with meter jacks for
measurement of all circuits. Having a.c. at the
home pylon, this station was operated from the
110-volt outlet which usually checked around 100
volts., 1The hot dog stands probably used the
wissing 10 volts at a dime apicce.) In this pylon
were four receivers, one used for each of the threc
outlying pylons, and the fourth for control of all
pylons. Three of the receivers were a.c. operated,
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also designed and built under direction of Gyssler.
The fourth was the 1929 type as shown in @ST.
The a.c. receivers were installed by Al. Guyssler,
Al Ziska, and Frank Heisler, and the d.e. job -
by N. . Foster, W8AZX. Y¥xcept for the re-
placement of one receiving tube, we had no
trouble at ull with the equipment at this pylon.
Pylons Nos. 2, 3 and 4 used antennag and coun-
ter-poises from pylon to shack, and Pylon No. 1
used a Zeppelin feed system. This had to be
changed several times, bui Gyssler had it in
operation at all times without delays.

On account of the large number of events
scheduled, the Race Committee was forced to
operate an additional day. Mr. Logan told the
fellows that if we did not siay ou the air, they
souid not operate. The gang came through for
the extra time; amateur radio never fails when
called upon.

We made many friends: unewspapers, local
and national, gave us space unsolicited; race,
Army, Navy, and police officials visited our in-
stallations and were very much interested in the
fayouts. We have several letters from the race
ofticials of which we are very proud. What the
gang in Cleveland put over at the National Air
Ruces was done for amateur radio in general.
€)f eourse, we got a lot of fun aud glory out of it
for ourselves, but in general, it all goes to the
great Amateur Fraternity held together by the
A.R.R.L. and QST.

S Strals -y

Thordarson has available a log book containing
4 lurge amount of valuable information on power
supply, flament supply, and flter circuits. This
booklet will be nailed to amateurs free upon
request. which must be made on a QSL card
which gives the call of the station. Address your
curds to the Amateur Department, Thordarson
Electric Mfg. Co., 500 West Huren St., Chicago,
I

NEW CALL-BOOK KREADY

The new issue of the government call-book,
** Amateur Radio Stations of the United States,”
revised to June 30th last, is to be ready for dis-
tribution late in November. The price remains the
same, 25 cents. Address Superintendent of Docu-
ments, Government Printing Office, Washington,
D. (', Remember that stamps are not accepted -
better send a money-order.

The book is in rauch the same style as be-
fore. The power-rating column is now omitted.
Portables are indicated by footnote references.
The book also contains a list of experimental and
of technical and training school stations (X and Y
licenses), the ) code, cte.

This book deserves amateur support. You
should send for your new copy now,
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Arctic Auroral Radio Interference

By Paul C. Qscanvan, Jr.

T VERY returning explorer who has ven-
tured to take radio equipment with him
into the Aretic has been questioned as to
) auroral influence on his radio reception.
The operators of stations situated within the
Aretie Circle have all been questioned and in
most cases the answers have conveved littie of
direet scientific interest.

Aurora hag long been classified as to type and
action yet there is no definition of what it ist
Meience bas been frustrated by the height of the
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display above the carth and its rapid change-
ability, Aurora has been elagsified as an elec-
tronic bombardment of certain gases of the upper
air.?

During the author's stay at the Mt., Evans
Ohbservatory of the University of Michigan
Expedition ? to Greenland in 192725, he had the
good fortune to witness muny auroral displays
and to be in a position to note their possible
effect npon radio signals as received at that point,
The observatory is situated some 1200 feet. above
seg level and gives an unobstructed view of the
entire horizon. The receiving equipment of the
radio station covers the radio spectrum from 15
ta 30,000 ke, A special short-wave receiver
vovered the higher frequencies and the regular
commercial [P-501-A receiver with loading coil
unit was used for the lower frequencies,

For purposes of illustration let us here divide
the aurora into a series of classes so the meaning
of what Is here set forth will be clearer. If there
is any confiict with the true clussifieation of

# R CA, Communications, Ine, New Brunswick, N, J,
'Phat iy, no generally accepted authoritative definition,
= UDITOR.

of the Air, Humphreys, N. Y. C., 1920,
. W, H. Hobbs, Director.

Ed

aurora it must be borne in mind that this clasg-
fication is intended oniy for agsociation with this
paper. ’

ULASS AL — TOW AND INTERMEDIATE-
FREQUENCY INTERFERENCE ('LASS -
The type causing interference on the low and
intermediate frequencies is sitnilar to a suspended
eurtain, It appears to the observer to be touching
the horizon and extending for a relatively short.
height up into the atmosphere, [t varies in bulk

and duration. During displays of this ¢lags, the
interference manifests itself as » form of marked
fading, Signals of the intermediate frequencies
(300 to A00 ke.) swing in and out, in fairly direct
proportion to the auroral change. The observed
aurors, in ihese cases was extending its field of
visibility along the horizon between the receiving
and transmirting stations. The eifect upon lower
or higher frequencies was not noticeable, Diminu-
tion of the effect was reasonably relative to ihe
variation from the mean of the frequencies ob-
served to be efiected. Limitations as (v observable
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FUG, to-— MAP OF THE BEGION OF THE UNIVER-
SITY OF MICHIGAN'S MT. £VANVS OBSERVATORY
WHERE THE LSUROQRAL STUDIES WERE MADY

Arrows indicate the general course jollowed by the aurvral
displays.

signals somewhat hampered us beeanuse of our
being located at sueh an out of the way corner of
the world. Ship stations (moored in quiet harbors}
swere our best sources, Signals from vessels on the
transatlantic route and from Reykjuvik, Iceland,
also were affected and therefore added to our
source of signals,
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CLASS 42— VARIABLE INTERFERENCE QLASH
(LOW AND INTERMEDIATE FREQUENCY)

Owing to the scattering of the A2 variable
interference class of aurora, the effect upon any
set of signals in a given frequency band was not so
marked and of necessarily short duration, in-
constancy being often a feature of such displays.
"The border line of auroral classitication,
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the signal is most greatly influenced. It is interest-
ing to recall the experiments conducted by our
expedition in 1926! to ascertain the angles and
effects of topography on the possibilities of recep-
tion, especiully short wave signals. It also appears
that the corona of these classes of aurora is of
considerable atmospheric depth and, therefore,

in so far as radio is concerned, lies near
this class,

CLASSES Bl, B2, B3, B4-— HIGH-FRE-
QUENCY INTERFERENCE CLASSES
Because of the lurge number of high

frequency stations on the air at practi-

cally all hours, the high frequency in-
terference classes of aurora were best
observed. This type of aurora starts in
the western or southwestern sky and
is well above the horizon. Its direction
of movement and apparent density are
generally quite constant and the change
in appearance progresses as in Bl, B2,
B3, and B4. The effect upon the re-
ceived signal varies as shown in the
direction of the arrow, ‘“8”, lrom normal, down
to inaudibility and thence back up the scale
again until the display has passed on and the field
of its influence has gone with it, The movement

FIQ, 2= PYPICAL CLASS Al AND A¥ AURORAL
DISPLAYS
These tyves effect low and inlermedinte-frequency signuls,

of the display is in the direction of the straight
arrow pointing nearly toward true north (N),
What really otfers the most interest is the fact
that there- seems to be a point which can be
caleulated. When the corona formation is nearest
to 17 degrees {or more) above the horizon, and
between the receiving and transmitting stations,

AEROLOGIST

KALLQUIST S1TANDING AT UHE VUNNEL

ENTRANCE OF THE SHACK OF NXI1XL

its action will extend over a large reception uarea,

Bearing the {oregoing in mind, some connection
ean be evolved between the auroral corona and
the ‘“‘blanket effect” (obscuration of signals)
sowetimes noted in the Arctic.

There appears to be a form of disturbance of
that part of the atmosphere of the earth, more
readily classifiable as the radiosphere,® responsi-
ble for the occasionul night or even short series
of nights when no short-wave signals can be heard.
During such a period one may maintain a tedious
watch for hours at a time and find that only occa~
sional *‘peeps” will struggie through from even
the strongest stations., The auroral displays dur-
ing those ‘‘blanket effects” observed were not
particularly remarkable either as to class or types
of radio intluence. Ship stations and the other
longer wave stations came through with normal
clarity and volume, and until we became aware of
the peculiarities of this * blanket effect” we speut
a lot of time searching for the trouble in our short-
wave receivers,

Listening to the radio stations of the Hudson’s
Bay Ice Patrol aud also the signals of the schooner
Morrissey, while in Hudson's Bay, indicated that
radiospheric disturbances moved easiward and
epuld be expected about 24 hours later, in most
cases.s We could not find any definite connection

t Proceedings of the LR.B., May, 1927,

*’Phe “rudiosphere™ may be cunsidered that poriion of
the utmosphere in which useful radio waves iravel; that is,
between the effective reflecting layer and the earth.

3 The same "‘blanketing” effect has been noticed in the
North Central part of the United States (North Dakota).
Clertain types of wuroral interference contemporaneously
affect reception on the high-frequency bauds uithough recep-

tion on the intermediate-frequency broadeasting baods
wight be normal at that vime. Twenty-four hours later,

broadeast reception is completely “hlanketed” with the
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between these radiospherie and coincident atmos-
pherie disturbances. Agitations of the radiosphere
due to storms would aceount only in part for the
oceurrenees noted.

Direct reference to the station log has been
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The English publication, Wireless World, has
lately carried notes concerning the reception of
signals reflected back from the aurora. Through
this article one may observe what happens on
the other side of that screen.

FldG.

cire the pelatioe strength of received
scuthwest to norih,

avoided, because it is desired to prevent empha-
sizing any one observation and to facilitate ihe
general statements which may ouly be made when
there is a relatively large amount of data to work
from,

wvossible exception of transmission from a few ﬂ.tnﬂni
directly south of the receiving loeation, The
auroral activity sesecdngly most effective in [
;yhenomenou 8 that classitied by the author as

Cyntrary to s more or less prevalent belief. munml activ-
ity is never accompabied by electrical disturbances andible
o u radio receiver.  In fact, the usual static and background
poises are alyo “blanketed  along with the signals and seer-
ing difficuity in gettiug a regenerative rece
bas been noticed on nights of unusuul auroral : V.
‘I'his is probably an illusion resulting from the almosi total
nhsenece of minute atmospheric disturbances which cause
the usual " background "' noises.

In northern Worth Dakota, the surora is visible usunily
along the northern horizon from northwest Lo east although
it sometimes rises up across the zenith and covers the whole
northern sky, Simultaneous observstions on auroral inter-
ference 1o radio reception at points in the Arctie and on this
side of the “screen’ would be of inestimable value in the
further invessigation of vhis iuteresting study. - Eprtown.

§, — HIGH-FREQUENCY INTERFERENCE CLASSES OF AURORAL DISPLAY
The displays progress (n the divection (ndicated by the arrvws "N, The luwer arrows, " S"*

. indi-

gy during the vavivus stagex of the display’s pussoge from

Persons eoncerned with radio traffic transmis-
sion and reception will appreciate that expedi-
tionary results are often of interest only to those
who expect to revisit the spot explored or itx
neighborhood. However, in this case, the author
wishes to point ous a difference. Greenland lies
directly within the great circle path between the
middle western United States and Northern Eu-
rope. The logical line of flight is along the great
circle and we already know that radio signals
follow such a path in their travels. Therefore, the
writer anbmits that these observafions buve
tangible value to anyvone about to transmit sig-
nals across the Arciie or about to fly across and
depend in any way upon radio transmission or
reception. It is certain that there is more infor-
mation still hidden up there for the rudio engineer
and the aurhor looks forward to the day when he
can again go north and resume this fascinating
field of research,

(Continued oh page §4)
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The Amateur and the C.C.L.R.

International Technical Conference Agrees Each
Nation May Make Its Own Amateur Regu-
lations—Move for Uniformity in Europe

By K. B. Warner*

HE Committee on Definitions and

Standardization recognizes that it iy

not actually possible to draw up regu-

{ations relative to licenses for amateurs
which could apply to all countries of the world
and that this question ought to be made the
subject either of regional agreements or of na-
tional decisions.”

With these words the first meeting of the
C.C.ILR. abandoned its endeavor to effect in-
ternational uniformity in amateur regulations
and yielded to the demand of the United States
and other nations that each administration be
permitted to remain free to make its own regula-
tions for amateurs, of course within the limita-
tions imposed by the existing Washington Con-
vention. This consummation of the matter must
be very pleasing to North American amateurs,
being exactly what we were working for.

[ shall endeavor to give here an aceount of all
the festures of the couference that are interesting
to amateurs. The news this time is all good news.
I'll have to start ont, I presume, by telling what
C.C.LR. means and “what all the shooting has
been about.”

These mystic letters stand for Conité Consulta-
tf [nternationul Technique des Communicutions
Rndioéleciriques, which in English is the Inter-
national Technical Congulting Committee on
Radio Clommunications, an assembly of technical
experts created by the Washington Convention
of 1927. It is therein provided that such a meet-
ing shall be held about every two years, consisting
of the representatives of governments and operai-
ing agencies, to deal with technical questions
which arise under the operation of the Conven-
tion. The committee cun make no binding rules;
its functions are advisory, its recommmendations
to be transmitted to the governments and operat-
ing agencies via the Berne Bureau. It was pro-
vided in the Washington treaty that the Nether-
Iands administration would be the host for the
first meeting, and so, about two years having
elapsed since Waghington, the Duteh government
called the meeting to be held at 'The Hague from
September 18th to Octoher 2d.

# Secretury of the American Radio Relay League and of
the International Amateur Radio Union; technicaf adviser,

United States Delegation to tirst meeting of C.C.LR., 1929,

To this cunference the United States sent a
strong and able delegation, of which 1 had the
honor to be s member in the status of technical
adviser, especially appointed with the approval
of President Hoover in order to advise on amateur
matters. I was the only member of the delegation
who was not in the government service, and it
should be said here in the interests of accuracy
and completeness that my expenses were paid by
the A.R.R.L. This, it may be seen, was a very
special arrangement, sigoificant in indicating the
very real interest of this government in the
welfare of its radio amateurs, Except for this
special arrangement we would not have bad
representation, for we are neither & government,
nor a public-service operating agenecy and could
ot otherwise have participated. The chairman
of the delegation wus Major General Charles
MeK. Saltzman, U8 A, retired, member of the
Federal Radio Commission; and the other two
official delegates were Major General George S.
Gibbs, U1.8.A,, Chief Signal Officer of the Army,
and Capt. 8. C. Hooper, TT.8.N., Director of
Naval Communications. Then there were five
technical nasistants: Dr. J. . Dellinger, chief of
the radio laboratory of the Bureau of Standards;
Dr, . B. Jolliffe, of the sawme laboratory; Lieut.-
Commander T, A, M. Craven, radio expert of
the Navy; Mr. Gerald €. Cross (W3GG) of the
engineering division of the Federal Radio Com-
mission; and Mr. R. H. Norweb, attaché of the
American legation at The Hague. In addition to
this official delegation & dozen American operat-
ing agencies sent over u total of fiffeen expert
representatives, many of ther famous names in
international engineering circles. ¥From the
standpoint of amateur interest special mention
should be made of the presence of that well-
known ainateur, Ralph M. Heintz, W6XBB,
representing the Robert Dollar Co., but who of
course interested himself equally in the wmateur
matter.

The United States’ preparation for this con-
ference had been thorough. Ever since May of
this year the Interdepartment Radio Advisory
Committee had been holding meetings at Wash-
ington, attended by all American radio interests,
in a preparation which extended right up to sail-
ing time and resulted eventually in a large mime-
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ographed book of American proposals, acceptable
to all of our people. It was the duty of our dele-
gation Lo secure the adoption of these views so
far as posgible. Tn this preliminary preparation
hoth Vice-President Stewart and I participated
al. Washington, I in faet being vice-chairman of
the preparatory committee on amateur matters.
The (LC.LR. cannot amend the Washington

~{onvention; reallocation of frequency bands is
not. within its provinee; it is concerned with
technieal matters which arise in the administra-
tion of that treaty. Its great concern this vear, of
conrse, was with the high frequencies and particu-
larly with measures that might enable a more
effective use of the limited number of channels
there to be found. Thus the most important mat-
iers on the agenda related to a channelling sys-
tem, separation between stations, permissible
tolerances, stability requirements, monitoring
equipment, the necessary acearacy in frequency-
meters, eomparisons of national standards, and
similar studics which might help to overcome
the world-wide shortage in h.f, channels,

We amateurs were particularly interested in
{nestion No. 11 of the agenda, a proposal carcied
aver from the European regional vonference at
Prague lash spring, calling for an endeavor to
=oehre international * nmtormlfv. a0 Tar as p{)b\l-
ble, in the technieal eonditions imposed on the
holders of amateur licenses.” The Washington
{'onvention gives each administration liberty to
assign to amateurs ax much or ag little as it de-
sires of the bands made available for amateurs,
to fix their power, the required degree of techni-
eal proficieney in the licensee, ete. Naturally it
was our view that that was exactly what wag
intended by the Convention, but amongst
Buropean governments there was no particular
uniformity in the domestic regulations for
amateurs, some holding back part. of the handg,
gome ofher parts, power varying all the way from
a modest [0 wabts to the terrible power of 50
watts, and g0 on, Let us have international uni-
formity in these regulations, said Europe, so
we'll know where we are, Now from the stand-
point of the North American arsateur the meat
of the whole amateur matter is simply this:
internaiional uniformity at ‘The Hague meant
the lowest common denominator of Furopean
agreement, which through prejudice and igno-
rance of amatenr matters would be highly re-
sbrietive, Our case, then, was a very simple one:
we rested on the obvious intent of the Washing-
ton Convention to leave these matters to the
determination of separate administrations, or to
regional agreements, always of course within the
limiting provisions of that document; and we
determined to vegist flatly the proposal for inter-
national uniformity because we knew that if
that were seffled on the basis of & division of
votes we would be senselessly restricted fo

dimensions. This viewpoint was

Kuropean
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unanimously sceepted by the preparatory com-
mittee in the United States and was written into
the proposals which we carried abroad. Let me
say that this was reallv & unanimous American
view, in which we were supporied as much by our
eommercial people as by our government people,

Thus prepared we arrived at The Hague, one
of the most churming cities of Europe, opened up
a suite of offices, established our stemographers
and mterpreters, and went to work. The confer-
ence sessions were held in a large hotel in the
center of the ecity. We found that abont forty-
eight nations and colonies were represented, with
a total of uround 180 delegates, not counting the
numerous people of the secretariat, Dutch recep-
tion committee, ete. The work of the conference
was to be done by committees, so the American
personnel was apportioned to the various com-
mittees in such fashion us to enable cach man to
serve where he was best qualified and most in-
terested.

And so, after a colorful reception and formal
opening session, we went to work in cornmiitées,
to labor for two weeks until our regults came
before the cloging plenary session which secepted
them. The main amateur gquestion was assigned
to Committee I1, and that story 1 want to present
in detail, We had another matter too, the ques-
tion of frequency-meters for amateurs, which
came before Clommittee 1IT-A where our spokes-
man was Dr. Dellinger, agsisted by Dr. William
Wilson of the A, T. & T. (Yo, This committee was
concerned with frequenecy standards and fre-
guency-meters for all types of serviees, amateurs
being but one. On the amateur angle the Euro-
pean view was to make the use of frequency-
meters compulsory, 30 a8 to insure that ‘“these
amateurs” stayed within their bands. Our
government, and we amateurs too, of course,
equally recognized the necegsity of staying within
the bands but we seriously doubted that a
frequency-meter of reasonably low accuracy was
the proper method to insure this. We had in mind
our American idea of using a monitor against a
receiver, where the limits of the bands will be
found clearly delineated, ag has been so often
expounded in @87 and the Handbook. The Amer-
ican viewpoint wag that amateurs ought to be
obliged to use apparatus and methods which
satisfied their own government of their ability to

stay within the bands. In some countries this

might mean frequency-meters but it would give
us the opportunity of showing our government
that the idea of the monifor beating againgt the
receiver is vastly more reliable. There was a
merry little serap in this committee for s while,
Dr. Dellinger ably presenting the American
viewpoint and explaining the method which we
amateurs have found so effective, Eventually, by
the process of many additional clauses and much
changing of wording, the committee adopted the
following satisfactory proposal:
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‘... that each country will take effective
measures to see that amateurs remain well within
the band of frequencies allotted to them, in
particular in requiring of amateurs, if there be
need, the cmployment of & frequency-meter or
gimilar device.”

THE MAIN QUESTION

~ This Question No. t1, about uniformity in
amateur licenses, was assigned to a committee
presided over by General Ferrié. On September
20th, after disposing of some other problems be-
fare it, the committee reached the amateur
matter. We had arranged that on this important
subject our spokesman would be General Gibbs,
with Dr. Jolliffe and myself as advisers, and with
Mr. Heintz also in attendance. At this juncture
(eneral (iibbs introduced the United States’
proposal that each administration be left free to
make its own amateur regulations, with no further
international agreement, Mr. J. W. Bain, of the
Canadian  delegation, immediately announced
that Canada wanted to endorse and support in
fullest possible measure the United States state-
ment. Let me pause here to say that Canada at
this conference richly redeemed herself from the
unfriendliness of her spokesman at Washington,
giving the {Tnited States 100 per cent backing on
amateurs; in fact, I do not recall an instance in
the amateur discussion where the next speaker,
after an American, was not the Canadian repre-
sentative giving the fullest measure of support
to that viewpoint —it was FB! Getting back: the
17. 8. 8. R. dormerly, but not now, Russia) and
Spain supported Canada and the {7, 8. A, and so
did Great Britain. That sounds like a different
line~up than Washington, doesn’t it? Yes, Great
Pritain’s spokesman, Mr. A. H. Read, of the
{3.P.0., supported the {Inited States and opposed
even a regional Huropean agreement; (ireat
Britain wanted each nation on its own, exchang-
ing data via the Berne Bureau. But France,
Germany and (lzechoslovakia maintained the
desivability of effecting an agreement on the
major provisions of amateur administration,
It was plain to us Americans that any tendency
towards such uniformity was confined to
Furope, and although we had no objection to a
European agreement as such, if it left us out,
we auaid it did not belong in the C.C.I.R. pro-
ceedings. (eneral Ferrié euled that interested
nations could submit a group proposal, if they so
desired, which our committee could consider and
then either accept or reject. Who wanted to join
in this study? We kept out, and so did Canada,
Cireat Britain, Spain and the 17, 8. 8. R., but the
following joined for that purpose: Belgium,
Belgian Congo, C('zechoglovakia, France, (er~
many, ftaly, Japan, Morocco, the Netherlands,
Norway, Poland. Romania and Tunis.

And so we adjourned while the petit comiié
undertook their dirty work., What with inter-
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ruptions by excursions and disagreements amongst
themselves, it was the 24th of the month before
they were ready, and then our committee met
again to hear them. It was an interesiing report
with an ingenious preamble and a whole set of
detailed regulations, many of them frankly ad-
ministrative in character. I noted in passing that
it provided for 50 watts power, 100 kiloeyeles out
of the 3500-4000 band, and other things in this
same general key, but we were not interested in
arguing the pros and cons of each technical matter.
Our spokesinan, again General (libbs, character-
ized the proposition as an interesting and useful
guide to the nations which had drafted it but not
applicable to other nations and other groups: it
involved some questions which were not technieal
but entirely regulatory; it violated the Washing-
ton Convention which plainly left each nation
free on these subjects; it could not be regarded as
applicable to the United States but we had no
objection if it was intended only for use within
the group who prepared it. Again Clanada was
the first to support us. followed closely by
1. 8. 8. R. Then Mr. Adolpho Ballivian, delegate
of Bolivia, spoke similarly, opposing any exten-
sion of the Waghington provisions. Mr. ©)’Mon-
ahan of the Irish Free State was in entire
agreement, Mr, Cota of Mexico was of the same
opinion. Mr. Beakes, for Costa Riea, supported
the view. (You see, fellows, somebody had been
doing a little missionary work during those four
days.) Mr. Read of (ireat Britain agreed that
they prefer to be left on » national basis. China
(spokesman XL1) supported that view. So did
Colombia, especially because amateur radio is
only beginning there and the administration does
not want fo impede it.

Well! It rather looked like our view was
dominating the meeting. T locked around the
room and noted the following additional delega-
tions which to my knowledge felt the same way
about it and had come there prepared to say so:
Brazil, Chile, Niearagua, San Domingo and
Siam, That, with the others, was some crowd, and
incidentally a beautiful example of the Americas
hanging together. It was apparent that if this
question came to vote in thai meeting it would
be defeated easily. But it never came to that,
Onr remaining friends did not even need to speak
their piece. Nor was there any use in any Buro-
pean speaking in favor of the proposal —it was
ubviously lost. So the chairman announced that,
on our minutes the proposition would appear as
proposal submitted but not accepted, a useful
guide to the administrations which drafted it,
and interesting information to other administra-
tions. Tu that proposal there was certainly no
ohjection on our part, and so it stood. It is from
this committee action that the stutement which
opens this article finally resulted and was unani-
mously accepted at the closing session. It is al-
most needless to say that it fully met our views.
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General Gibbs handled the amateur questmn.
as the spokesman of the United States, in mas-
terly fashion. He was out to protect the Americun
amateur and he did it. I suppose there are some
of QST’s readers who still do not know who he
is. He is the chief of our Army Signal Corps, with
whom A R.K.L. bas the affiliation which has re-
suited in the Army-Amateur Radio System. 1t is
stated in that affiliation that one of its purposes
is “"to render such encouragement and assistance
as may be desirable to firmly establish and per-
petuate the American amateur.” 21,
Mareh 1929.) Here was a conerete ¢
that assistance. It was FB! 1 must say that
throughout this show we received the finest
kind of encouragement and assistanee from all of
our government. folks. and I see in it the com-
pletest justification of our A R.R.L. policies of
reasonableness aund high ethics and a renewed
demonstration of the wisdom and value of our
close relations with our Army and Navy,

Having just returned from The Hague and
hurriedly preparing this report to reach our
embers us soon as possible, I must confess that
I am not yet well informed on the non-aiateur
results of the C.C TR, meeting. They pretty well
avoid entanglements. however, and I know that
our people generally regard them as sound and
helpful, Some matters were left unfinished, and
thege have been *farmed out ™ tu various nations
which volunteered to conduet a study on them, in
preparation for the next conference, which is to
be held at Copenbagen in the summer of 1931,

]

A EUROPEAN AMATEUR ' ARRANGEMENT”

The failure of the C.C.LR. to adopt amateur
regulations which would be uniform throughout
the world was a disappointment to many of the
BEuropean administrations. They felt the need of
gome measure of uniformity in Europe. Effecting
the same by a regional agreement is quite within
their rights, however, and in fact the United
States encouraged them to undertake it if they so
desired, a3 we in fact have in part in North
America. Our only point was that it couldn’t be
part of the U.C.LR., eouldn’t be made bhinding
upon us just because Furope wanted ii.

It was not surprising, then, that the delegates
of most of the European administrations had an
unofficial meeting shortly following the C.(: L. R.s
rejection of the Kuropean paper, {for the purpose
of forming a regional sgreement on amateurs.
‘T'his they did, 23 administrations in all, 13 of
them in Kurope. The document was deposited
with the Berne Buresu, to be communicated to
the administrations. It is not a verv binding
affair, since each administration has the right to
raodify the application of its provisions to any
extent permitted by the Washington Convention
under no other requirement than that she an-
pounce her modifications when ratifying, Sim-
ilarly, non-signatory administrations are invited
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to si;szv their adherence, stating their own
regervations if any. It is, however, a document of
the greatest significance to amateur radio in
Europe generally. Cireat Britain, the Irish Free
State and Sweden refused to sign it; Denioark
didn’t: Portugal and some of the other sinaller
countries of Furope weren't represented at the
conference; but in general terms it seerns that here
is uniformity, or 4 close approach to it, in much of
Europe,

We present herewith the text of the ~*arrange-
ment,” with apology for the lack of stooothness in
the translating, necessitated by the hasie which
we must make fo meet our press date with this
ariiele,

INTERNATIONAL AGREEMENT
NCERNING THE REGULATING OF Amatkur LicEnses

The Delegnies of the adminwstrations of the sountries
hereunder, present at The Hague on the oevasion of the
first. meeting of the [nternationsl Technical Consulting
pmmittee on Radio Clommunications:

French Equatorial Afriea Hungury
and other French coln- French indo-China
nies Ttaly
French Oeectdental Atriea \(ndagascar
Algeria Maorocco
Grapmany Norway
Austria etherlands
Relgiuin Poland
Hulgaria, Romania
Relgian Congo Swrtzerland
Spain {lzechoslovakia
Finland Tunis
france

in accordance with Article t4 of the Washington Clonven-
tion dealing with spevinl agreements;

Recognizing the services rendered by the studies and the
experitnents of amateurs and without wishing to restrict
vheir interesting rescarches:

Considering that the operating possibilities given to
amateur stations by the Geuveral Regulations of Washington
must not permit them to cause any inconveuience to the
rraffic of stations of general interest;

That the increasing development of radio communiea-
tiong at greal distance establishes a golidarity of interest
between the countries of the entire world;

Having ascertained the impossibility of effecting an setual
wreenmn among all the couniries of the world represented
.R. with respeect to uniformity in minimum
be umposed in each country on private trans-
yas known as ' wnateurs®';
dering, nevertheless, that there is very great benefit
i1 establishing a uniform basis of regulation 1n the mutter
bersuse it is not. practieally possible for a country to under-
take to vegnlate the work of its amateurs without taking
into account the inconvenience that these lutter may vuuse
i the radio sevvices of another country;

That the adoption of regulations of a general ovder for a
group of couutries would have the effect of preventing dis-

putes between the amateurs and their respeciive adminis-
I\'ahﬁ'ﬂga

Have considered it necessary to establish the basis of a
private general agreswent the adoption of which they will
propose to their respective administrations with the least
possible delay.

This ag

ment, while leaving to each country independ.
i ation of amatear
stations installed in that country {and) the imposition of all
domestic regulations, administrative or otherwise, which it
deemy necessury. varries the following provisions:

I. No person will he suthorized to use a transmitter be-
(C'ontinued on paye 76)




DrcemBER, 1929

QBsT 25

The Single Control Transmitter

By George Grammer*

NE of the great drawbacks of amateur
transmission for the heginner is the
multiplicity of controls and adjustments
which seems to be necessarily attend-

ant upon use of our present-day ‘‘standard”
circuits. The poor ehap is confronted by an array
of things which have to be done to & transmitter
to get the right kind of signal out into the
ether; and if, as is often the case, he has only
limited power and no indicating instruments at
his disposal, with the nearest ham help miles
away, he is truly up against it. It was with the
hope of dispelling some of the bewilderment of
thig clasg that the little set to be de-

control, across the whole coil, but this enly par-
tially eliminates the difficulty, and introduces an
additional control.

‘T'here rernains the familiar Armstrong circuit,
the tuned-plate tuned-grid, which is about the
easiest of the three to handle, since the excita-
tion and output circuits are adjusted separately
by means of condensers, and the two adjustments
are comparatively independent.t There is also
the additional advantage that series-feed plate
supply may be used, lessening the work of the
r.i. c¢hoke, a thing which cunnot be done in
cither the Hartley or Colpitts without split-

seribed was built. In spite of its simplie-
tty, it i3 a capital low-power outfit,
suited to the requirements of the newest
heginner or most proficient operator.
Umitting any consideration of oscil-
lutor-amplifier sets, our self-controlled
rransmitters usually have at the very
teast four, and sometimes tore, adjust-
ments which have to be made, no one
of which is independent of the others.
it may be argued that this in itself is no
great disadvantage, since the aim is to
iind the best adjustment and then let

the set alone ~—bhut it rarely works
out that way. ‘There is too much temp-
tation to change something, especially
after 4 few calls have gone unanswered.
“Then, too, there is the anienna am-
meter, with its tiendish beckoning to drain the
tast drop of current from the set, in spite of what
the monitor and our hetter sense tell us. Besides
it rakes long practice to get the “‘feel” of a set,
and the new man wants results first and experi-
ence afterwards.

Despite the vociferous refutations which its
adherents will no doubt immediately voice, the
Hartley cireuit with a high-C tank is a bard one
for a heginner 1o adjust for reasonable vutput.
The filament tap on the inductance is a critieal
and unsatisfactory proposition, especially on the
higher frequency bhands where the coils ave
physically small. The Colpitts cireuit does not
seem to be so popular with the newcomers, but
is perhaps even worse than the Hartley from the
standpoint of adjustment, because the two con-
densers in series make it impossible to change
expitation without aitering the frequency at the
same time, and vice versa. It is true that a fixed
feed-back ratio can be obtained by using three
condensers, two in series and one, the main tuning

#*AR.R.L, Techuical Information Service.

S FRONT VIEW OF THE TRANSMITTER

The piate codl in mounied at the left, the Grid coil ab the vight, The
resopdnce ndrcator 15 in the foreground,

ting the inductance — a messy job construction-
ally.

In the tuned-plate tuned-grid circuit the plate
tank circuit normally controls the frequency of
oscillation, while the grid cireuit, although having
some effect on the frequency, funections chiefly
as a control of excitation, thereby determining the
output and efficiency. Furthermore, the grid
adjustment is not particularly eritical, and the
same condenser setting will bold for a fair range
of frequency change in the plate tank. This
naturally suggests the use of fixed grid tuning
for the band of frequencies aver which it is de-
sired to work. We don't know who first suggested
the idea; the maiu thing is that it works, and
works surprisingly well? A suitable grid circuit
will funetion over the entire 3500-ke. band, the

10perating Characteristies of Vaeuum Tube Oscillators,
@37, November, 1929,

2 Pirector Woadruff of State College, Pa., hus been using
this type of oscillator for some time. He has made it quite
well known as the " T.N.T,” circuit. The low-cost push-pull
transmitier described in the September issue of QST also
used this type of oscillator, ~ Epiror.



2% usT

widest of our three most popular bands, with
practically the same efficiency st all frequencies.

'The lower the decrement of the grid tuning cir-
euit, the more eritical will be the grid adjustment.
Consequently, for fixed grid tuning, extremely low
registance is not partienlarly desirable, since we
want the tuning of this circuit to be broad enough

Ux-210

+ 500V— FIL. KEY
FIG. 1
In —= Plate Coil. See photograph,
Lep e Gk Cod, See photograph.

Ya— Radio frequency choke, Any commereial re

¢ wave choke will do, or it may be made n %

inches of No, 38 d.s.c, wire on a half-inch buhe or

caden dowel,
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Two General Kadio or similer stans ~aff insulators will he
i vy, us well as 7 Fahnestack clips, some miseellaneoux
madl mochine sorews ond nuts, and o few feel af bus wirve,
A UX-2itr with suitoble power supply should be used,

to hold over quite & range of frequencies. ‘The
necessary tuning capacity can therefore be sup-
plied by the grid-filament eapacity of the osei
ator tube, the distributed capacity of the grid
inductance, and the capacity of the asgociated
apparatus. It remains inerely to wind a coil of
the proper size to tune to the frequency hand on
which it is desired fo work. These coils will be
deseribed in more detail later.

Ho far we have a single eontrol oscillator.
There ix still the antenna problem, probably the
worst of all, with its usual coupling coil and tun-
ing crmdenser or condensers, and. the neec \
for some form of wisleading current indicator.
Happily the solution wus contained in an article
on the single wire fed Hertz antenna in the
September, 1929, issue of OST. This type of
antenna and feeder system at one stroke elimi-
nates the troublesome adjustments mentioned
above and ai the same time provides a radiating
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system of excellent efficiency. For the benefit of
those who may not have a copy of the September
issue, the antenna itself is the usual Hertz so
popular with amateurs, the energy being trans-
ferred to it from the oscillator by means of a
single wire, untuned, transmission line of any
convenient fength. As in the case of all Hertz
antennas which are not cut to allow the insertion
of tuning apparatus, the antenna length deter-
mines the operating frequency.

It can thus be seen readily that the transmitter
to be deseribed is not an oscillator alone, bui
includes an antenna system as well. The oscillator
itself may, of course, be coupled to any of the
usual types of antennag if Jesired, but the sim-
plicity of adjustment and the *fool-proof”
features are then lost.

CONSTRUCTION OF THE SET

The schematic wiring diagram is shown in Fig.
i, together with the counstants, while the photo-
graphs show how the set looks when constructed.
The layout chosen is one which allows short r.f,
leads, although others equally good will no doubt
suggest themselves.

‘The grid coils, L: are wound with No. 30
d.c.e. wire on 214-inch lengths of 1-inch tubing,
which may be of hakelite, paper, wood, or any
other of the common insulating materials, After
being wound the coils should be given a cosat of
Collodion or clear Thico varnish to keep them
permanent. Two small brass angles, obtainable
from any hardware stove, serve as both cun-
nections and supports for these ecpils, the
ends of the winding heing brought out to stall
machine screws inserted at the ends of the eoil
forms.

The baseboard iteelf is a bread-board 1334
inches long by 10 inches wide. Two (General
Radio stand-off insulators are mounted at one
end, as shown in the photographs, and serve as a
support. for the plate coil, £;. These insulators
should be placed 414 inches apart between cen-
ters. This mounting iy very solid mechaniecally,
and allows easy changing of coilg. If changes from
one band to another are frequent, it might be
advisable to use wing-nuts to {asten the coils
down instead of the hexagonal nuts furnished
with the insulators.

The plate coils themselves are li-inch soft
eopper tubing, wound around a pipe 234 inches
outside diameter. The snds of the coily are flat-
tened in a vise and drilled to fit over the machine
screws in the (.R. insulators. The 3500-ke. coil
should have the turns so spaced that when finished
it will just fit on the insulators without having the
envds bent out, as is done on the coils for the higher
frequency bands. The ip&cmg between tiurns on
the TOU-ke, coil is about ¢ -inch, and on the
14,000-ke. coil about %g-inch. Uter the coils
are finished they should be polished with fine
ateel wool, thoroughly cleaned with alcohol, and
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given a coat of clear Duco greatly diluted with
*thinner,” to keep them bright.

The tuning condenser, (%, in this case a 21-
plate Cardwell, is mounted on small brass angles
of the same type used for mounting the grid coil.
Clontiections between the condenser and the eoil
are made by pieces of copper tubing, since the
feads in the tank circuit must be ax heavy as the
inductance itself. The connection to the insulator
at the front of the basehoard should be from the
rotary plates, that to the rear insulator going to
the stationary plates. This puts the “*hot " end of
the ecoil at the back of the set and reduces the
otfect of hand capacity.

‘The plate by-pass condenser, (' is mounted
~lose to the tuning condenser on the baseboard.
I'he radio-frequency choke, L, is just behind it.
The tilament by-pass condensers, (5, are directly
hehind the tube socket, while the grid
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all three bands, the length must be between
132 and 13514 feet, since only the harmonices of
frequencies between 3500 and 3600 ke. will fall
within the limits of the 14,000-ke. band. Simi-
farly, if the antenna is to be used on 3500 ke.
and 7000 ke. only, the length must be hetween:
13044 and 135143 feet, since only the harmonies
of frequencies hetween 3500 and 3650 ke. will
he in the 7000-ke. band.

The point at which the feeder is attached to
the antenna is important. ‘The data in the chart
should be followed exactly. O)nce the operating
frequency is choser, draw » horizontal line
across the chart for that frequency. The points of
intersection of this line with the curves will give
the proper antenna length and the distance from
the center of the antenna at which the feeder
shonld be attached, respectively, These distances

eondenser, C'y, and leak, It are to the
right of them, The condensers in this
set, which are Sangamos, are mounted
Hat. by means of machine serews running
up through the basehoard. The antenna
insulating or blocking condenser, (7, is
mounted on the left rear curner of the
hoard, one side going to a Fahnestock
vlip for the antenna connection, the
orher to a piece of flexible wire % inches
fong terminating in 4 amall spring elip
which fastens on the plate coil, The fila-
meunt center-tap resistor, £, is mounted
directly on top of the filament hy-pass
condensers.

All connections are run to the rear of L

the board where they terminate in
Fahnestock elips. From right to left in
the photograph, the first two clips are
for the key, the second two for filament sapply,
and the last two are for minus and plus high
voltage, respectively. The wiring of the whole set
is quite simple, and in case it is to be duplicated
no difficulty should be experienced in follow-
ing the diagram and photographs.

THE ANTENNA

The antennsa is a very important part of the
ontfit, and the dimensions must be correci. ‘The
shart, Fig. 2, shows how to determine the right
length to use for the working frequency chosen,
ag well a3 the proper point at which to attach
the feeder. For the 7000-ke, band, multiply the
frequency by 2 and divide all dimensions by 2;
for 14,000-ke. multiply the frequency hy 4 and
divide all dimensions by 4,

The same autenna may be used for allthree
bands by making it the proper length for the
fowest frequency used. It must be noted, how-
ever, that a length must be chosen so that the
harmonics will fall within the limits of the higher
hands if the band-changing feature is desired.
For instance: If the antenna is to he used on

LOOKING DOWN ON THE SET

The arrongement of the suiels wnd eiring can be pininiy seen,

should be measured as accurately sy possible,
preferably with the antenns stretched tight, as
it will be when erected.

The antenna and feeder should be No. 14 wire,
preferably enamelled. ‘The feeder cun be any
length, since its length has no effect on the dimen-
sions for the antenna given in Fig. 2. Another
point, which will be appreciated by the fellow with
jimited space at his disposal, is that the antenna
itself need not he stretched in a straight line,
although it is better to have it as straight and
clear of surrounding objeets as possible. The
feeder can, of eourse, be hent as may be con-
venient, although it should be kept several feet
wway from roofs, walls, ete. Both antenna and
fecder should be stretched tight so they will not
be affected by wind.

TUNING
It is not until the time comes to start the proc-
ess of tuning up that the real simplicity of the set
begins to be apparent. The coil sizes shown are
correct for use with & UX-210 with about 500
volts on the plate. A radio-frequency ammeter
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in the feeder is of little utility, because the eur-
rent with a UUX-210 operating at usual input (25
to 50 watts) will be in the neighborhood of only
50 to 100 milliamperes. A plate milliammeter ig &
good thing to have but not entirely necessary. If
the dimensions for the grid and plate coils are
followed exactly, ag they must be il hest results
are to be secured, the plate current will be just
about what it should when fhe set is properly

-

?’,'!.7’;7 #i
............ 14,000 4
tuned to the antenna frequency. While the set
will oscillate over a wide frequency range with
ench set of coils, the sizes specified for the grid
eoils are such that the vpiimum output and effi-
eiency will be obtained in the respective amateur
bands. The length of the unteunas determines
the transmitter frequency so closely that if it is
built correctly and the oscillator tuned to it, it is
aimost impossible to be out of the band, even if no
frequency meter ig8 available. However, a fre-
quency meter and monitor are ag helpful with
this set as with any other, and it is strongly
recommended that they be used.

The problem, therefore, is to tune the ogeil-
fator to the antenna. Only one very simple piece
of apparatus is necessary for this, the flashlight
bulb and loop of wire shown in the photograph.

sess 1¢ a8 follows: With the antenna clip
disconnected from the plate inductanee, press the
key and bring the loop near the end of the plate
eoil at the front of the set. The plates of the tuning
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condenser should be about 45 of the way in,
assuming the set i3 to be used on 3500 ke. (With
she ceils and eondenser described, the center of
the 3500-ke. band will be st approximately 85
on the condenser scale, 7000 ke. at 75, and 14,000
ke. at 45, The condenser has a straight line
capacity curve.) The lamp should light, indicating
that the set is oscillating, and the loop should
not be brought too close to the coil or the fila-
went will burn out. it will probably be found
that the lamp will light when the condenser is
turned over about 50 per cent of itg scale.

The antenna clip should now be put on the
plate coil four or five turns from the front end
{the end connected to the rotor of the condenser).
Hold the ioop steady a few inches from the coil,
and swing the tuning condenser over the upper
portion of the seale. As the dial is turned the lamp
will get dimmer, and if the loop is held far enough
from the inductance & point will be found where
it will go out, Moving the condenser heyond this
point will make the lamp get brighter sagain.
The poind af which the lamp gues out 1s the puint at
which the oscillator i tuned to the antera. Now
move the antenna clip toward the front end of the
coil one turn ai a time, swinging the tuning con-
denser, a3 before, each time a change i3 made.
The dip will always oceur at about the same
place on the coudenser, but as the clip is moved
toward the front of the coil it will be less pro-
nounced. Continue this until the dip is just per-
ceptible. Then move the ¢lip hack toward the
plate end of the eoil one turn, tune as hefore
and, ax a final adjustment, set the condenser at
alightly lesy capacity than the point at which the
dip oceurs, ‘The signal should be checked at this
point by means of & monitor or by tuning the
regular receiver to a lower frequency band, as
the linal adjustment of the tuning condenser
sometimes hay a very noticeable effect on the
tone. There shouid be just enough detuning to
make the frequency stable and the note clear.

T'he iuning for the 7000~ and 14,000-ke. bands
is done in a similar manner, except that the ciip
should be moved ouly a fraction of a turn at a
time, The number of coupling turns will vary
somewhat, depending on the frequency used and
whether the antenns is being operated on its
fundamental or on s harmonie. In general, about:
3 turns will be sufficient on the 3500-ke. band,
on the 7000-ke. band, and 1f to 14 turn on the
14,000-ke. band.

Since & Heriz antenna will work quite well
within & nurrow band of frequencies about its
fundamental, tuning over a small range of fre-
cuency is permissible. For this reason, it is possi-
ble to have the frequency full outside the limits
of the amateur bands if the antenna length chosen
is near one of those limits and the tuuing is not
exactly correci. This i§ especially true when
operating on 7000 or 14,000 ke., particularly when
tuning to a harmonic of the antenna, the reso-
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nance peaks on the harmonies not heing as sharp
as on the fundamental. A frequency-meter or
calibrated monitor is therefore highly advisable.

Although this set was built primarily with the
idea of working out something which would offer
the minimum of coustructional and operating
difficulties, there has heen no undue sucrifice
of eficiency for the sake of simplicity. In fact,
with so few eontrols. the chances are that » higher
averall efficiency will be obtained than could be
expected from the average amateur transmitter
in which there are so many opporfuni-
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7000- and 14,000-ke. bands may have heen ex-
tolled by an ardent ham friend, but in his en-
thusiasm he probably forgot to mention the
fI'E(LkIBhDOSS of 14,000 and the congestion on
7000 ke. 'There is much good DX to be done on
3500, There is also the ddvantage. of prime im-
portance to the beginner, that it is easy to get a
set. working right on this band. The interference
is comparatively negligible and signals are de-
pendable at ull seasons. In addition, there is the
opportunity for pleasant QS(0's and rag-chewing,

ties for maladjustment. 1t is not otfered
as a papacea for all transmitter ills,
but despite its lack of coruplications
it will compare favorably with any
set of equivalent power eapable of pro-
ducing a 149297 signal.
A SUGGESTION FOR BEGINNERS

While monitors and frequency meters
are every hit as essential to the opera-
tion of all good amateur stations us the
recelver and fransmitter, most hegin-
ners, sud to relate, put off constructing

them until they get tired of guessing at.
what theyv are doing. This generally
oecurs months, and in some cases even
vears, alter the transmitter has heen
functioning with apparent suceess.
inee we know that the number start-
ing off hopefully with only a receiver
and transmitter is going to be gquite
lurge, we shall offer a few suggestions on getting
started which do not require the use of a monitor
and frequency meter, although it is strongly rec-
ommended that they he constructed al the
earliest opportunity.

AKTENNA LENGTH IN FEET
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FIG. 2—~ANTENNA AND FEEDER DATA

While the nbane urves are for fundamental operation in the
EI0-ke, bond, they apply equally well to 7000 ke, by diriding
all dimensions by 8, and to 14,000 ke, by dividing all dimen-
sions by 4, simultaneously multiplying the frequency by the
e factor,

In the first place, the frequency band on which
vvery new man should make his first bid for the
world's attention is that between 3500 and 4000

The glorious super-DX possibilities of the

4 REAL BEGINNHER'S VERSION

This one wax butlt frow the instructions given abore by onr Hendanarier's
Masl Clerk, Ralph Beoudin, v his first transmitter, Just to show that it
(& not necessary to make an exact copy of the original model, he has {n-
corpurated a jew original tldeas of his vwn. 4
nsed instead of a Cardwell and the grid eoil ix wmade plug-in by using G I,
Jrcks and plugs., Needless io xay it works ecery bit as well as its forerunner,

National tuning condenser i

traffic handling, partieipation in Army and Navy
eommunication work; in faet, all the jovs of
operating as opposed to TIX hunting, 1t is an
ideal band for learning correct uperating practices
and improving code speed,

A good way to start out ix 1o build 2 set such
as is described above, making the plate and grid
enils for 3500 ke, A TTX-210 tube should be used
with about 500 volts of the nearest thing to
pure d.c. it is possible to get. If for any reason
such a plate supply cannot be had, some form of
rectified a.c., or as a last resort, unrectified a.c.
toay be used. The investment in a4 power supply
i8 quite an item to some of our younger members
who have more eagerness to get on the air than
vash to do it with. 180 volts or even less supplied
by a B battery or eliminator will tide over the
period between desire and fulfillment for such as
these. If the UIX-210 is out of reach at first, &
UIX-201-A may be substituted with practically
as good results at low plate voltages. Some other
types of tubes will also work in the set without
any changes bmng necessary, but if the grid-
{ilament capacity of the tube is very much differ-
ent from that of a 1TX-201-A or U7X-210 a change
in the number of turns in the grid coil may be
necessary. It is better to stick to the UX-210
or UX-201-A,

{(Continued vn paye 84)
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Seventy-One Rounds
The Farewell Party at W1AOZ
By The Old Connecticut Yankee

1AQZ, on the Rock Bound Coast,
with tears in his eyes, closed down
after four years of operation with the
first farewell party or Long Distance
Talking Marathon officially recorded on our
thermometer. (If anyone else has had one, 1
beg their pardon.) The Farewell Party gives an
idea of what can be done with a low-power ‘phone

heard W1AOZ on t