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By HANDY and HULL

FOR THOSE WHO DONT KNOW 1T:

The Handbook is a practical manual of amateur radio in all its phases,
published by the American Radio Relay League. the amateur’s own
organization. [t slarts at the beginning and tells the whole story: What
amateur radio is, How to be a radio amateur, How 1o obtain your licenses.
How to build the simple apparatus of a simple station. How to build the
best known apparatus for the most modern station, How to aperate the
station. Fnough information to keep you busy and interested for five years.

FOR THOSE WHO DO KNOW IT:

For vears the Handbook has been the practical working guide of successful
amateurs the world over. Now it has been completely revised in terms of
1929, by Mr. Handy, the League's Communication Manager. as to all the
aspects of operating procedure, and by Mr. Hull, the director of the League’s
current Technical Development Program, as lo all its features of apparatus
and technical matters. Everything in it is on a 1929 basis, replacing the
1928 methods which used to be good enough but aren’t any more.

MUCH THAT IS NEW — ALL THAT IS GOOD

Like QST ™ Denoled Entirely lo Amateur Radio™
Now in its 49th thousand
Y4 pages, 634 » 914, 188 illusirations

in wealth of treaiment and profusity of illustration the Handbook is a big
book. Printed in usual textbook style il would bulk 500 pages and cost at
least 54, but its publication in the familiar )S7 format makes for handiness
and enables its distribution at very modest cost.

ALGERIAN PAPER (IOVER %t STIFE BUCKRAM BINDING %2

Postpaid anvwhere in the World

American Radio Relay League, Hartford, Conn., U.S. A.




ADIOTRON
- 845

for improved

amateur phone transmission”

Designed with characteristics es-
pecially suited for modulator ser-
vice, Radiotron UV-845 is capable of
effectively modulating a far greater
amount of oscillator input power
than any other Radiotron widely
used by amateurs.

The high modulating ability of the
UV-845 with its freedom from dis-
tortion will greatly assist the ama-
teur in establishing high quality
phone transmission, and will be a
source of keen satisfaction to him.

A modulator tube

Filament Volts . . . 10
Filament Amperes. . e 3.25
Normal Plate Volts . . 1000
Normal Grid Bias Volts . . -150

Plate Current (m.a.) . . 5
Plate Resistance (obms)., . 2100
Amplification Factor . 5

Max. Plate Dissipation (watts) 5

Oscillator Input Watts for each
UV-845 (Mod. Factor 0.6) 120
Price, $39.00

7 7 b4
Radiotron UV-845 may, for certain

amateuruse,be obtained throughthe
RCA DISTRICT OFFICE nearest you.

RADIOTRON DIVISION

RADIO-VICTOR CORPORATION OF AMERICA

NEW YORK—261 Fifth Ave.

SAN FRANCISCO— 235 Montgomery St.

CHICAGO—100 West Monroe Si.
DALLAS—Santa Fe Bldg.

ATLANTA— 101 Marietta St.
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Most Astounding Value Ewer Offered!

- .v - - v ‘ A i- .

KOLSTER

ELECTRO-DYNAMIC REPRODUCER
Combined with 210 Power Amplifier and “B” Supply Unit

*T*HESE Dynamic Reproducers
E are Koister built, packed in
the oviginal Kolster cases and
cartons, shipped direct to us from
the Koister factory from whom
we have purchased all of these
Dynamic Reproducers. Every Dy-
namic Reproducer is brand new,
cach bears the Kolster guarantee
tag and the original serial number.

Such opportunity as herein presented is seldom
available. And they won’t last long at this low price.
We suggest quick action — there's quality here — at
1 price heretofore unknown.

HIS finely matched, rugged unit, comprises a4 com-
I plete heavy duty FElectro-Dynamic Reproducer,
including a 210 Power Amplifier with “B" supply
unit, all self-contained on a steel frame. [t weighs 45
pounds without the cabinet. The cabinet itself is of pencil-
atriped walinut, beautifully designed with Cathedral grille.
it is equipped with switch for control ot house wurrent to
reproducer, power unit and araplifier. A pilot light indicates
when the Reproducer is in operation.

If desired, the 210 Power Amplifier will also supply 22, 67
and 90 voits "B’ current, sufficient for any set using up to
& tubes. An automatic voltage regulator tube, 1JX-874,
maintains the **B" voltage silent and steady.

This Electro-Dynamic Reproducer can he used with any
hattery or A.C. sct, replacing the last audio stage or be
used with all tubes of the set, Wherever used. it will bring
out every shading and range of tone: every note is repro-
duced with utmost faithfulness, pure and undistorted. It
will modernize any radio receiver.

The following tubes are required for its operation: 2-UX-281
(for full-wave rectification); 1-UUX-210 (for super power
amplification); 1-UX-874 (for voitage regulation). For use
with phonograph pick-up. one additional audio stage is
recommended between the pick-up and this Reproducer.

A 20-ft. cable is included with each instrument. Operates
direct irom 50-60 cycle, 110-120 volt A.C. current,

Licensed under paienis of RCA and Lektophone Corp.

List PrRicE $175.00 Newer

(without tubes)

Before

MODEL K-5

Height ... ............... 42’
Width. .. .............. .. 25127
Depth................... 19"
Features:
Electro-Dynamic Reproducer (10%4-
in, dia.).
210 Power Amplifier, Fine tone
quality.

Supplies " B'" voltage, if desitred,

Can be used with any electric or
battery set,

Complete A.C. Electric operation.

Bf‘autiful pencil-striped wainut cab-
1net,

$ 49.50 I}

Terms: 20% cush with order, balance C.Q.D., F.O.B. New York

AMERICAN SALES CO., 19-21 Warren Street, New York City
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P.T.537 ROTARY GRID CHOPPER WHEEL

FILAMENT RHEOSTATS MODEL P.X. 1638 =
Rated to carry 15 amps. and Contact Brush Model P.T. 1642 - |

R For use with C.W. Vacaura Tube Transmitters, -

An absolute necessity for the control Gives 100 per cent modulation sinee oscillation can a -
of ULV, 203, 203A, 204, 204A and UV, be wmule;;lv ‘t(drwg' «nd’arnnpgl at M,.mo fre- - i
251 “Fransmnitti Tubes 217, (uences, e note obtained can be varied to any M
'}‘;A 'fi‘;’é":;:img VI '1'2;‘; l{‘(:]::iiw'nz jrsired pitch by changing the driving motor speed. -

Fubes. ) i Complete with shaft bushing for S-16 or 4" =

=

motar shaft. When ordering mention gize wanted.

Special $3.78 ea. Special $1.28 ca.

VARIABLE PORCELAIN LOW-LOSS
MICA CONDENSER SOCKETS
" MODEL U.C. 1819 MODEL U.R. 542
Capacity 0001 to .005 M1d. For use with U.X. 866, 852, 865,

%60, 245, 5
A Mica Condenser which may be varied om a"".ou‘xl‘::bf)litosxﬁ(‘)‘d znsi'tl;b'e:(uc
] CCY S W speci tnduc-
conrifivously from a minimum to a maximum tive capacity and its high insulating
value, Its capacity curve iy « straight line, it (ualities, these Sockets dre excellent
hag a very low “electric loss. Used as a grid, for Short Wave work and especially
. uuu‘mu. or secondary tuning condenser. adapted to the above tubes.

Special $1."78 ea. Special §0¢ ea.

Dub'iiier High-Voltage Filter Condensers

{Newest Types, Nos. 992 and 903)

These Dubilier Filter Condensers are tested from 3 to 5 times their rated value, thus asauring a sturdy. scientifically designed prod-
uct, far excelling the average Filter (‘ondensers now being used. Widely separated soldering lugs are provided to insure long leakage
L path and to tamhtate neat wiring. Each condenser brand new and packed in individual carton.

~_ TYPE No. 902
Rated D.C. Working Voltage 400 V.

Capacity: 1 Mfd.
List Price $2.50 eq. . ...... SPECIAL T§€ ea.

TYPE No. 903
Rated D.C. Working Voltage 600 V.
Capacity: 1 Mfd.
List Price $3.00 ea. ... .... SPECIAL QOG@ ea.

Capacity: 2 Mfd. Capacity: 2 Mfd.

List Price $3.50 .. ....ovveninnn. $1.05 List Price $5.50 ......cc.......... $1.65
Capacity: 4 Mfd. Capacity: 4 Mfd.
List Price $5.50 ....... RO $1.65 List Price $9.50 ... ............... $2.85

FILTER CHOKES
20 HENRIES ‘ 250 MILLS

Just what vou want for obtaining a pure D. C. note for your Transmitter. Also can be used
in “A" or “B" Eliminators.

Weight § pounds. \Viring heavily insulated, New and packed in individual cdrtons.

SPECIAL $2.50 ca.

c= LAST MINUTE SPECIALS &

SPECIAL

R.C.A. Unj-Rectron Power Amplifiers — Model A, P, 935 List $88,50ea. ........................ $19.75 ea.
£210 BRADLEVYSTATS, list $4.00, fine for A.C. Line Voltage Luntml e 1.60 *
Genuine Black Bakelite Panels 38 x 43’7, 3-16” thick. Reg. Price $29 . e 875 *
U. S, ARMY Awoplane Spark 'lranxmxtters, GOV, COSt $47 €a0 . oot nn i 4.75
Kenotron Rectifying Tubes (Type T B 1) oL i i e i it 1.25

hanode Unipower, Automatic Radio " A" Power (6 volt), fist $39.50. .

14-~ 3 watt Trangmitting Tubes (A good powes amplifying tube) .. .
Adapter Harness wuh volume control for 6 tube suts, List $10.00. .. ... . ... oL, 375 ¢

|

AMERICAN SALES CO., 19-21 Warren Street, New York City J

)

Say You Saw It in Q8T — it ldentifies You and Helps Q5T 3




MeMURDO

CJM”OM”CBS

SILVER

The S1LVER RADIO chassis and speaker above

is made complete in the new home of .

Silver-Marshall pictured below—the third
largest exclusive radio plant in the Chicago
area. The eight-tube Model 30 chassis (as
furnished in Model 60 Lowhoy and Model
95 Highboy) contains the fully shieided, non-
oscillating Screen-Grid r.f. amplifier, with
band selector, Screen-Grid power detector,
push-pull power amplifier and A, B, C, and
speaker power supply. It is a marvel of me-
chanical and electrical engineering. In all

comparative tests so far, no other radio has
been found which can even equal its per-
formance.

Nilver

And now, at last. comes Silver-
Marshail’s entry into the complete
R C A - Licensed radio receiver field
with SILVER RADIO—the most sensa-
tional devclopment since a.c. tubes
revolutionized radio.

1929 is a Screen-Grid year. Its pace
will be set by the new type radio that
is SILVER RADIO—so0 original and so
advanced technically as to be utterly
different from any other manufactured
receiver. For SILVER RADIO cowmes
from a designer, a laboratory, and a
factory that have mastered Screen-Grid
technique—and proved it by chalking
up unbroken records with the Sargent-
Rayment Seven, and the famous
Screen-~Grid Sixes.

SILVER RADIO is nothing if not new.
It iy first to eliminate all antenna
installation. It is first to use three 224
a.c. Screen-Grid tubes as r.f. amplifiers
with band-selector tuning, followed by
afourth Screen-Grid tube in the newest
type of power detector circuit. SILVER

DIO is first to use a pair of 245
power tubes in push-pull; first to use a
tnatched impedance dynamic speaker.
And SILVER RADIO is first also with a
startling development —- the Overtone
Switch, which brings out all the beauty
of ordinarily-fost high notes as does no
other radio—yet cuts them out at will to
reduce staticin bhad weather. And prices
—SILVER RADIO is first with prices so
low that they actually make you gasp,
even though they are made possible by
tremendous production.

Silver on Radio is like
STILVER-MARSHALL, ¥ncorporatesd

Say You Saw [t in QST — It Identifies You nnd Helps @87




Radio|

Just as a.c. tubes changed the
*fashion® in radios from battery to
light socket in 1927—just as surely will
SILVER RADIO revolutionize public
demand in 1929. For you know that the
amazing new features of SILVER
RADIO spell revolution in radio results

Model 60 Lowboy (above) and
Model 95 Highboy {below) ure finely

built of striped wainut, iu Sheraton
{fnod. tinished in high-gloss lacquer.

Both contain the ssme 8-tube a.c.
Screen-(irid SILvER RADIO chassis,
matched dynamic speaker, and
screen antenna. 'They are absofutely
complete, less only 4-'24, 1-'27,2-'45
and 1-'80 tubes (list price of tubes,
$21.50). Model 60 Lowboy is priced
at $160; Model 95 Highboy at $195
(slightly higher west of the Rockies).
Both models operate on 100 to 130
volt, 50 to 60 cycle a.c. (25 cycle
model special).

-—for distance, for selectivity, tone,
convenience, and low cost.

Appreciation is due, and is in full
measure given, to the many friends
whose use and recommendation of
S-M products has pushed SILVER -
MARSHALL up into the position of
dominating leadership in the parts field,
now to launch forth, from one of the
largest radio plants in America, the
self-contained SILVER RADIO re-
ceivers. And Silver-Marshall has kept
faith with these friends—SILVER
RADIO is just the outstandingly supe-
rior product that they have always
expected from the S-M laboratories.

SILVER RADIO will be distributed
through leading jobbers to franchised
dealers in exclusively allotted territories
-— backed by an unprecedentedly large
newspaper advertising allowance per |
set, to “‘break’ in the early summer.

Dealer demonstrations are being ar-

ranged now, and franchise applications e e um e s o o ——— - ———— — ——
are being received. I SILVER-MARSHALL, Inc.

0447 W. 65th Steeet, Chicago, U. 8. A.

Send me the dope. and tell me where I can see
and hear it—I'm interested,

1
]

ea Name.. eomemmen

Sterling on Silver™ |
6447 W. 65¢h St.. Chicage, U.S. A, | GtF o State

Suy You Saw It in QST — 1t Identifies You and Helps QST )




Use the New Jewell Trio
In Your 1929 Transmilter!

Pattern 68 Pat
Radio Frequency

The Jewell Trio in new bakelite cases,
¢t 720 extra cost, is the answer to amateur
broadcasters’ dreams of perfect radio
instruments.

Here are the instruments in cases of
moulded bakelite that have been favor-
ites with radio broadcasters and radio
experimenters since the very beginning
of popularized radio. These new bakelite
cases combine high insulation with a
permanent high finish, because there is
no enamel to wear off.

These instruments are provided in an
extensive variety of ranges and sizes that
meet every radio need.

The Jewell Trio in bakelite cases is
the latest in radio instruments and the
finest equipment possible (at #o extra
cost) for your 1929 transmitter. If your
dealer can’t supply you, write us.

Jewell Electrical Instrument Company
1650 Walnut St. Chicago, lllinois

Tl
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Altetnating Current
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Pattern 88
Direct Current

e

The Scientific Method
of Set Analysis

Radio amateurs will find the Jewell 199 Set Analyzer
just as efficient for radio servicing as they have found
the Jewell Trio in broadcasting and experimental work.

Testing each stage with the Jewell 199 Set Analyzer
and recording the test on a Jewell Analysis Chart leaves
no chance for error. Comparison of the chart with ddt.a
in the " Jewell Instructions for Servicing Receivers,'
leaves nothing to guesswork.

Servicemen who use the Jewell Method of Set An-
alysis report that their service methods create cusiomer
confidence.

Ask vour dealer to show you a Jewell 199 Set An-
alyzer. If he can't supply vou, write us.

il

,mnm""

l Illllllll"" !

W 29 YEARS MAKING GOOD INSTRUMENTS ™ “ \‘“\“\\
unl
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Section Communications Managers of

THE COMMUNICATIONS DEPARTMENT, A.R. R. L.

Eastern Pennsyivania®

Maryland-Delaware-istrict
of Columbia*

Southern New Jersey

Western New v ark

Wegtern Pennsylivaaia

Minais
Indiana
Hentucky

Wisconsin

North Dakota
South Dakota
Northern Minnesota
fouthern Minnesata

Arkaneas
Lonisiana
M

Easiern New Vork
N. V. <. & Long island
Northern New fersey

fowa
Kansas
Missouri
Nebraska

Connecticut

Maine .

Eastern Massachusetts
Western Massachusetts
New Hampshire s
Rhode Island

Vermont

Alaska

tdaho**
Montana -
Oregon s
Washington -

Hawaii -

th

Sacramento Valley
Arizona
Philippines¥

Han Djego*

Nnrth ( arolina
Virgin
West \')rzxma

Cuolorado
Utah-Wyowing

Alabama

Flonda

Greorgia-So. Carolina-Cuba-
Parto Rico-lsle of Pine*

Northeru fexas
“Iklahoma
Southern ‘I'exas
New Mexico

Newfoundland

New Hrunswick
Nova Scotla

Prince Kdward [sland

fntario
Quebec

“lberta
British Columbia

itoba
atchewun

M

W3ZK

WABRBW
\\ u I

Wieko

WoAPY
WACYO
WOIBAZ
WECER
WARRYN
wovD

wonvy
WAINGR
WOBVH
WOKEK

W SAHI

wWonzw
WICET
WORK
WIBYG

WI1ZL
WIRIG
WIUE
WIUM
WI1AT]
WIBCR
WIFT

WWDN
W7ABR
WIAAT-IQT
W7UN

W7FD

KoUEQ
woenO

\‘V(\h(ll’

WwWdasy
W3CA
WRVZ

WYCAA
W6BAJ

W4AA
W4AIIQ
\W4RM

WSAKN
WSGFE

VE4HA
VESB)

VE4FV
VE4FC

ATLANTIC DIVISION
Don Lusk

Ivorreet Calhoun
J Oty

Tayvlor
:\. W. McAu\y

CENTRAL DIVISION
tired f. Hinds
£y, f. Anuus
I, B. Wathen, 11]
Dallas Wise
H C, Btorek

. N. Crapo

DAKOTA DIVISION

B. S Warner

D, M. Pasek

. Jubs

J. C. Pehoushek
DELTA DIVISION
H. E. Velte

M. M. Hi

1. W. Gullett

Polk Purdue
HUDSON DIVISION

.M, }gnlbmnk

M. B, Kahn
A. G Wester, Jr,

MIDWEST DIVISION

3622 Na. {5th St.

1636 Lhnma< St.
Hox 19, R. .1
59% Mantvn Qt,.
309 Third St.

3337 Gak Park Rlvd,
310 N. THinois St.
Mackingbird Valley
0187 Falcon Ave.
094 Carpenter St.
443 Newton Ave,

300 dth Ave.

:Ni thms St

1822 Jamen S i
tm ‘Warwick St., &,

5408 1) St

170% 23rd Ave,
/0 Radio Station WBAW

2 Livingaton Ave,
617 W. 141st St.
50 Princeton St.

915 Lincoln Ave,
2010 Mercier St.
5605 Cedar St.

NEW ENGLAND DIVISION

A. Weidenhammer
I«redenck Best

L. Battery
fohn A. Tessmer
V . Hodge

N. Kraus
K ‘layton Paulette

33 Washxngmn Place
13 I, Crescent St.
39 Royal St,

8 Schafiner St.

227 Main St.

92 Weene St.

NORTHWESTERN DIVISION

W. B. Wilson

H. R. McBimey
. W, Viers

Wilbur S. (_laynool
Otto Johnson

PACIFIC DIVISION

E. L. Fullaway
C. B. Newcombe

(l Walter Frates

ane
Everett Davies
. B. Lamb

M. 1. Felizardo
Harry A. Ambler

ROANOKE DIVISION
hnno Schuelke

Wahiford
2 I 3. Reynolds

U1.S. LHT Fern
1720 Washington St.

943 E, 30th 5t.. S, E,
3440 3uth Ave. W,

2714 Manoa Rd.

209 Pine Ave.. Room 410
1348 Hanchett Av

368 62nd St.

'nz oy a&tro St.

J
.’ 9 W. Kirat St.
282 CGalicia St.
4101 Hamilton St.

R.F, No. 1
118 ( ambndge Ave,
Hox 1200

ROCKY MOUNTAIN DIVISION

. R, Stedman
Parlev N. James

1641 Albion St.
430 D" St.

SOUTHEASTERN DIVISION

1. Bavne
Harvev Chatin

Jawes G, Cobble

9 Park Av
6002 buwa.nce Ave,

627 State St., N. W,

WEST GULF DIVISION

] H, Knlyinson. Jr.

v‘ranklln

R
L. Kkadka

§22 Cumberland St.
010 Pottenger St,
1806 Valentine St,

MARITIME DIVISION

Loval Rein
l 8. Lacey

M. Crowell
1~’. W. Hyndman
TARIO DIVISION
. C. Thompson
QUEBEC DIVISION
Alex Reid
VANALTA DIVISION
E. J. Tavlor
E. 5. Brooks
PRAIRIE DIVISION

D, K. Sinclair
. J. Pickering

Avalon House
2’0 N. B, Pawer Co.
oY Dublin St.

28 Fitzroy St.

260 Queensdale Ave.

109 Loygan Ave,

1107-87th Ave,
2987 Camosun St,

205 Cainbridge St.

514 19th St. W,

Phila,

Baltimore, Md.
{ranbury, N, J.
Buffalo
Oakmont

Kerwvn
Indianapolis
Louisville
Detroit.
Columbus
Milwaukee

Enderlin
Huron

St Paul
Minneapolis

Little Rock
Dakdale
Meridian
Nashville

&‘/hne Plains
Maplewoud

1.ittle Sioux
‘T'opeka
Kaunsas ity
Omaha

Bridgeport
Augusta
\Wollaston
Worcester
(larcmont
Pravidence
North Troy

Hetchikan
Roise

Red 1,0odge
FPortland
Seattle

Honoluln
Yerington

Long Beach, Calif.
San Jose

Oakland

San Francisco
Sacramento

Mesa

Manila

San Diego

Ridgeway
Ruoanoke
Fairmont

Denver .
Salt Lake ¢ity

Mnntgnmery
mpa

Atlanta

Dallas
Shawnee
Houston
‘Tucumecari

St. Johns
St.

[ harloneumn P,

Toronto, ¢

St. Lawbert

Edmonton
Vancouver

\Vinnipeg
Prince Albert

*Temporary ofticial appointed to act until the membershin of the Section concerned choose permanent S Ms by renomina-

tion and election,
++Acting for the summer.
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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-Q and ask to re-

ceive future announcements as they ap-

pear in the General Radio Experimenter

GENERAL RADIO COMPANY

39 STATE STREET 274 BRANNAN STREET
CAMBRIDGE, MASSACHUSETTS. SAN FRANCISCO, CALIFORNIA

T A Ol T L
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The President’s Corper . . . . . . . . . . . Hiram Percy Maxim
‘The Pied Piper of Hamelin . . . . . . . L Uncle fimmy
Facis about Glass Arm . . . . . . . . . . . . Walter H. Candler
Indicating Instruments for Amareur Transmitters . . . . . . . J. dngus
Re: An Approved Super-Heterodyve . . . . . . . . . . J. M Grigg
A New Monitor

Atlantic Division Convention

W8BQ T
Book Reviews . . . . . . . . . . L. Harold P. Westman
Two Recently Announced Tubes . . . . . . . . Harold P. Westman
New England Division Couveuntion .

Experimenters' Section

How to Photograph Your Transmitter by Electric Lights . E. I1. Harrington, Jr.

Communications Department . . . . . . . e
I.LA.R.U. News P . e e e
Calls Heard. . . . . . . . . . Lo .
Currespondence

Hamads

index of Advertisers

O s published monthly by The American Radio Relay League, Inc., at Hartford, Conn., U. S. A.
Official Organ of the A.R.R.L. und the International Amateur Radio Union
Kenneth B. Warner (Secretary, A.R.R.L.) F. Cheyney Beekley
Liditor-in-Chief and Business Manager Managing Editor and Advertising Manager
Harold I’. Westman James J. Lamb David H. Houghton
Technical Editor Assistant T'echnical Editor Circulation Manager

Subscription rate in United States and Possessious, Canada, and all countries in the American Postal Union, 2,50 per vear,
postpald. Single eopies, 25 vents. ¥Foreign countries not in American FPostal Union, $2.00 per year, postpald. Remittances should
be by International postal or express money order or bank draft negutiable in the Ui, 8. and for an equivalent atmount in U, S. funds.

Entered as second-class matter May 29, 1919, at the post office ut. Hartford, Connccticut, under the Act of March 3, 1879. Ac-
ceptance 1rnr malling at special rate of postage provided for in section 1103, Act of October 3, 1917, authorized September 9,

922, Additional entry at Concord, N. H., authorized February 21, 1929, under the Act of February 28, 1925.

Cupyright 1929 by the American Radio Relay lLeague, Inc. Title registered at United States Patent Otfice.
Member of the Radio Magazine Publishers” Association.




The American Radio

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 cxperimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the representation of
the radio amatcur in legislative 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. Its affairs are governed by a Ioard of Directors,

clected every two years by the gencral membership. The officers are elected or

.1ppumtcd hy the Directors. The l.eague is non-commercial and no one com-

mercially engaged in the manufacture, sale or rental of radio apparatus is
cligible to membership on its board.

“Of, by and for the amateur,” it numbers within its ranks practically
every worth-while amateur in the world and has a history of glorious achicve-
ment as the standard-bearer in amateur affairs,

Inquiries reqardmg membership are solicited. A bona fide interest in
amateur radio is the only essential qualification; ownership of a transmitting
station and knowledge of the code are not prerequisite. Correspondence should
be addressed to the Sccretary.

”"

DIRECTORS
Pre mhm _ Dakota Division Pacific Division
HIRAM PE MAXIM . M. JANSKY, IR ALLEN H. BABCOCK
raw'=r 2, Dept. of Elec. Eng., U. of M.

65 Market St.,
Southern Pacific

Hartford, Conn. )
San Francisco

Minneapolis, Minn.
Delta Division
BENJ. F. PAINTER
424 Hamilton Nat'l Bank Bldg.,
Chattanooga, Tenn.

1V ice-President
CHARLES H. STEWART
St David's, Pa.

Roanoke 1

Boyg 145,,
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by the Army and Navy and particularly ex-

cmplified by the Army-Amateur nets now in
process of organization all over the country, there
is an idea which, it seems to us, is worth investi-
guting with a view to giving il a wider application
in amateur radio generally. We refer to the hasic
fact that all the stations in any one such net use
the same frequency. Thus the ultimate economy
in frequency chanuels is realized.

Consider for a moment the fact that only by
accident do two amateur stations, corresponding
with each other, use the sume frequency. Since
oue transmits while the other listens, it is appar-
ent that twice a3 many channels are heing used
us are necessary, and from the standpoiut of any
third party there are twice as many interference
possibilities to his own work. In other words, and
to come immediately to the poiut, interference
would be halved and the practical width of any
amateur band doubled if the pairs of stations in
communication with each other would use the
same frequency.

Having launched this breath-taking ides, let us
examine its possibilities a bit more closely, its
potentialities both pro and con. Any such scheme
would be most useful in our most crowded band,
7000-7300 ke. Our self-excited ** High-C"’ trans-
mitters of to-day are capable of changing fre-
quency to any place in this band without diffi-
culty, and by means of monitors we can quickly
adjust them to any desired point, particularly
with reference to some other station in the band.
Here are the tools; now for the application.
Suppose 4 calls B with the understanding that
B shall answer on the same frequency. Then A
knows just where to listen for B in the hubbub.
More than that, A for the first time in history has
control of the frequency used by his correspond-
¢nt ~— something we have all yvearned for — and
he can deliberately choose a spot in the spectrum
which, on his receiving tuner, is reasonably free
of interference. That too is as it should be: B's
transmission ought to be on a frequency con-
venient to .1's reception. Now consider a chap
CQ-ing. Suppose by some signal he indicates his
intent to listen for replies near his own frequency.
The stations answering him quickly shift their
transmitters to about that wave. The CQ-er
knows where to listen; he knows that, although
the interference may be severe during the answer-
ing, it is going to be less afterwards; the answerers
know that they are vot going to be left out in the
cold because the CQ-er *started at the wrong end

of the band” when he commenced listening and

IN the “net’* system of communication used

“never got to' them; and the interruption to
other amuteur traffic is much less than happens
now when fifty stations on fifty frequencies fill
that elastic medium, the ether, with hopcful
replies to a CQ. Again, imagine that we had an
understanding in amateur radio that when a
station signed off, it would stand by for new calls
on its own frequency. How much greater the
chance of )S0) than now! Even in traffic work in
the less-crowded 3500-4000 band the idea has
application. Any group of message-handlers who
work closely together may profitably ring some
changes on the “five-point system ' by sume plan
wherein they use a single frequency and transmit
one al a time in turn, each fellow taking his own
tratlic, uud so on.

So far we've talked pros. The con side, we ad-
mit, is full of dynamite. First off, we have lost the
benefit of knowing the fixed frequencies of the
atations we are interested in so that we can tell
whether they are there or not. This, it seems to
us, is offset by the potential gains of the plan,
and a chap can always announce his return, after
finishing a (QSV-contact, to a normal frequency
he has selected for himself and so again be “‘at
home "’ to his friends. A fur more vital objection
to the scheme is the probability that increased
interference would result from the frequent ad-
justments of frequency. Static in television would
be nothing compared with the streaks of inter-
ference which could wipe across our bands as a
hundred stations, preparing to answer a CQ, held
down their keys and turned their knobs while
they shifted frequency. This plan is only for
those who know that they know how to use their
heads. Both station equipment and operator's
skill must be such that a shift to a monitored
frequency can be made in, say, two seconds, and
then only after the calling station has stopped.
That way it would work.

Whether this idea is meritorious but too Uto-
pian for 1929, hopeless because we amateurs are
but human, dangerous because it hinders instead
of aids, or actually capable of helping our com-
munication — is to he determined only by trying
it. It may be tried and found a flop, and QST in a
few months may be yelling bloody murder againsg
this very scheme, but it sceins to-day very worth
while trying. We urge those of you who can to
give it a whirl --- you and your buddy, you on
your seven-o'clock sked with Bill Whatshisname,
you on your contacts with your cousin on that
Abyssinian expedition — and that you let
A.R.R.L. Headquarters know whether you find
it good, bad, or merely so-so. K. B. W,
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WHDC

Aboard the Nomad on a World Cruise

By Stephens Miranda®

FIFTY-FOOT hoat does not offer the best
of opportunities for the installation
of radio receiving and transmitting
cquipment. but when & trip around the

world is planned, one does not care to set out with-
sut this most necessary item. This matter, there-
fore, received & good deal of attention when
Draniel Blum and the writer determined to make
=uch a voyage in the Nomad, a fifty-foot keich-

decided to carry not only the high-frequency
equipment but ulso a medium-irequency trans-
mitter and recciver capable of operating on the
commercial frequencies of 500 and 469 ke. (€00
and 640 meters). The two sets are complimentary
to each other and have distinctly difierent ficlds
of service; both are essential.

iInlike a land station, g ship's installation can-
not sprawl about, be bulky or very heavy with-
out. causing trouble. In

rigged double-ended
sailing yacht. While
normally  proceeding
under sail, the loat:
bag & eruising radius
of approximately 1500
iniles under its own
power generated by s«
two-eylinder fourcycle
Frisco-Standard  gas
engine.

Space is only oo
scarce, particularly on
s boat having a beam
of but 13 feet, © inches,
when such a long voy-
age is planned and in
addition to the usual
ship’s stores and sup-
plies, motion picture
eumeras, film, literary
#quipment zud other
speciad  expeditionary
wear must, be stowed
SWRY.

However, a careful
survey of the boat dis-
closed & cabinet four
feet by threc feei by
twenty inches as being
most, suitable for the
radio “*shack” and the
decision to use it put a
strict, unalterable limitation upon the dimen-
gions of the equipment that could be installed.

While 2 high-frequency transmitter and re-
reiver would be capable of taking care of all
messages (0 be sent home to the States regardless
of the position of the Nomad, it would be of little
worth for ship-to-shore work and obtaining radio
compass bearings and weather reports or in
handling distress calls. Because of this, it was

* 343 North Manstield St., Los Angeles, Calif,

Lhetos courtesy No”;ltd E: : 3
THE “NOMAD"” JUST BEFORE THE START OF THE
WORLD CRUISE

the vrganizers of the expedition.

addition it must he
tnoisture proof, com-
pact and solidly cou-
structed as there is
only so much room on
asmall boat and every
inch must be utilized.
With these many
restrictions in nind,
the problem of select-
ing suitable equipment
was attacked. Various
circuits and arrange-
ments were considered
and many rejected be-
cause of their requir-
ing critical adjustment
or constant ainte-
nance or being oo
complexforsucha pur-
pose. By a process of
climination we finally
decided upon a com-
bination whereby a
single pair of 852's
vould be used foreither
high- or medium-fre-
(uency transmission
by simply throwing s
switch which con-
nected their grids and
plates to the proper
circuit. This idea was made practicable by
means of three specially designed rotary
switches operated from the front of the panel.
These switches make possible the combining of
two different types of transmitters with a com-
mon power supply, tube equipr_ent and antenna
system without materially complicating the
construction or operation of the transmitter.
The use of & pair of 852’s in & full-wave self-
rectifying circuit was clefermined upon because
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of the ease with which it was possible to obtain
good operating couditions at the highest fre-
quency to be employed. This is {2,500 ke. or 21
meters. While 203-A’s would have allowed the use

Send Receive

RFEC,  RFCy 1

—

—

OsST

o Receiver

i

& | :
RFC,
R < xLs
s
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tn cither 469 or 500 ke. "I'he 500-ke. wave iy used
for calling and distress and the 469-ke. wave for
all general commercial trattic as well as for calling.
"I'he switch to the right of this is the usual *‘send-
receive”’ switch and carries in addition
to the antenna connection, additional
cireuit contacts for closing the tube til-
ament and motor-generator circuits
when thrown in the ‘“‘send’ position
and cuts them out in the ‘“receive’
pusition. ‘The lower center switch
changes the grid, plate and antenna
circuits from the high- to the medium-
frequency circuits or mce-rersa. In oper-
ating, the procedure is simplicity itself.
To transmit on the medium-frequency

2000%

Jo (F R B

-------- THE CTRCUIT
YHE TRANSMITTER IS SHOWN HERE

@00
acvov
G, arc, RECy
—aéw—w,—

ARRANGEMENT EMPLOYED IN

set, adjust the frequency-change switch
to the frequency desired, set the lower
venter switch for medium-frequency op-
cration and then throw the antenna
switch to the “send " position and press
the key. To transmit on the higher fre-

The three xwitches labelled 1 are cantrolled from a stngle knob and com-
prige one of the rotury swilches referrea to in the text, Thix 15 also true of
the three swsitehes marked FC. The untenno switch carries, in addition to
the contacts shown, suitable switch blades to coniral the filament circuits
af the transmitter und receiver und the starting circndt for the motor-generalor
supplying 500-cycle current for the transmitter. Li, L2 and the three loading
coily uged in conjunction un'th the medium-frequency transmaitter are of the
wuncake type but are shown as solenoids for clarity, L3, L4 ann L5 are
suitable coils of copper tubing and comprise the antenna, plate and grid
coilx of the tuned-grid, tuned-plate high-frequency transinitter, The other

quencies, it is only necessary to throw
the center frequency-change switch to
the high-frequency side. The aerial

switeh is left on the “send” side and -

the other switch ignored; it is auto-
watically cut out of the circuit. The
circuit diagram in Fig. 1 will indicate
the manner in which these changes are

conslants are as follows:

accomplished.

C1 — 00f-ufd., 12,5000l mien % —= (01-ufd. Cardwell rariable, On the high-frequency side, while as-
_cundenser. Y6 — S-ufd. fized condenser. signed three frequencies, WHDC trans-
AR I'm_? ,!,I(l.e-,u(d.,: f""?')‘"’“ W5-pfd. Cardwell variahle, mits on 12,500 ke. during da.vlight and
Sangamo fixed condensers D ohms. o . !
in series, —R.F. chokes for high O 8370 ke. during the evening hours.
Cis = O01-pfd.,  5000-volt  Sun- frequencies. These two channels have been found
yamo, RFC2— R.F. chokex for medium  mogt, efficient at these respective hours
Y e OO0 g virie sies, Pt . : .
c4 "‘:I%f ufd. Cardwell vari Jrequencies of theday. Tuning of the high-frequency

of lower plate voltage, they would not operate
s0 smoothly at this irequency. In addition, a
power increase of 50 watts was obtained with the
852's. ‘I'hey are rugged in construction and are
auited admirably for operation on a small yacht.
where they will be under considerable mechanical
a3 well ag electrical strain.

A tuned-grid tuned-plate circuit is used for the
high-frequency portion of the transmitter and
operates at 5615, 8370 and 12,500 ke. (HR.4,
35.8 and 24 meters). For the 469- and 500-ke.
(640- and tX)-meter) operation, a Hartley circuit
is employed.

The circuit diagram and photographs show the
constructional details of the transmitter. Three
rotary fan switches sre provided to facilitate
changing from high to medium frequencies as well
as to allow rapid shifting from oue aussigned wave
o another. One of these is the change-over switch
and takes care of all changes necessary when go-
ing from transmitting to receiving.

"The rotary switch at the left ou the transmitter
panel changes ihe medium-frequency transmitter

set 18 readily accomplished by means of
the three control dials at the right of the trans-
mitter panel, and the three meters at the left.

THE RECEIVER EMPLOYS A STAGE OF TUNED
R.F. FOR T'THE HIGH FREQUENCIES AND 4 RE-
GENERATIVE DETECTOR ONLY FOR THE LOWER
FPREQUENCIES

From left to right are the iwo-stage andio amplifier. high-
frequency detector compartment, r.f. slage uand  medinm-
frequency detector. The varivus units are arranged in a simple
manner and are well shielded. from each other,

The upper dial coutrols the antenna circuit. the
lower left tunes the plate circuit and the lower
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right dial tunes the grid cireuit. These dials are
culibrated for the respective assigned frequencies
wud marked accordingly for facmtatmg rapid
change to any of the three frequencies. Never-
theless. % frequeney weter is constantly handy to
keep # close check. Before cach transmission

K FRONT VIEW OF T'HE TRANSMITTER AND
RECEIVER
he veccioer (8 Testing on tup of the transmatter. The upper
or cn the (ransmitter measures the entenna current while
e dower o are for plate current and filament voltage. The
o deft-hand siitch mai ceb for elther 69 or 500-ke,
wiaon while the lower switch connects the tubes and
qidenmt i ether the hiyh- or medinm-frequency transnatter
mn‘ls. The uvper right-hand handle uperutn the ‘' Send-
Reveive” swilch, At the right end of the paned, the upper diad
is for antenna tuning while the lower ones operale the plate
aned ,/rm ciretidt tuning condensers,

period, all transmitting frequencies are checked
to assure that rolling or jurs have not changed
the adjustments. Operating pride motivates ae-
euracy in this respect.

‘the only tuning necessary in the medium-
frequency set igz the adjustment of the rotary
switch determining whether the transmission
frequency will be 469 or 500 ke. The two pancake
helices in inductive relation io each other are
permanently adjusted to the respective f{re-
yuencies by tap-ott clips as are the three pancake
loading coils set at right. angles to the other two.
Extensive loading was necessary to boost the
short antenna having a fundamental wave-length
of 134 meters to 40 and 600 meters. It was a long
climb! Tests are not yet completed but indica-
tions are that this medium-frequency equipmeni
will exceed our expectations and give a fairly
decent rauge even though it may be operating
under such difficuit handicaps. However, most
of the medium-frequency work will be done at
short range, the more dependable aud trustworthy
high-frequency transmitter being entrusted with
the DX and heavy-duty work.

‘Fhe power supply for the iransmitter is located
in the engine room, & space not over ten by cight
fect, that contains an assortment of machinery
seldom found on such a small craft. Along the
forward port side und immediaiely aft of a parti-
tion of the radio cubinet, is the power supply con-
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sisting of & (rocker-\Wheeler A(M)-cycle motor-
generator unit, the motor of which has heen
rewound to run from the 32-volt d. ¢ supply of
the ship's Edison batteries. A suitable coutrol
panel is provided and carries the necessary d, ¢,
and a. ¢. meters, auxiliary and main line switches
and the field conirol for the radio motor-gencrator.,

A battery of 25 cells of [12-ampere-hour Edison
storage cells provides constant source of power.
These nay be ¢harged by either a 2.5-kw. U, 8,
Motors marine lighting plant or a Westinghouse
1-kw. shunt generator driven by the main pro-
pelling engine through a belt. In addition to this
uipment, this iiny room also contains the main
propelling engine, storage tanks for 130 gallons of
water, 320 gallons of gas and 50 gallons of Inbri-
eating oil; an ice refrigeration generator driven
by a 32-volt motor; bilge pumps and an auxiliary
gravity-feed tank for emergency use with the
main lighting plant. [t is easily seen that not an
inch of space is wasted, vet with all this equip-
ment installed there is still ample room for a two-
foot passage around the main propelling plant
and all apparatus is readily accessible for adjust-
ment and repair.

It is extremely desirable o have maove than
a single source of energy for the transmitter and
in this case there are four separate power sources,
‘The motor-generator niay be driven by the 2.5-
kw. lighting plant directly with the batveries
floating on the line and charging; it can be excited
by the i-kw. Westinghouse generator driven by
the main propelling engine with the battery

A REAR VIEW OF THE TRANSMITTER

3 left to wight are Stepheics Miranda, opevator of
WHDC: Otto Johnwon, WYFD, designer and builder of the
cquipment; wiwd Daniel Blum, the other organizer of the
expedition,

across the line; or the baitery may bhe used
directly with both generating plants inoperative;
and la.stly. any 110-volt a. c. city supply may be
used without the motor-generator running. This
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last arrangement is made possible through the
use of a 750-watt 60-cycle transtormer which is
normally used with the 500-cycle supply from
the motor-generator. ‘This is an important factor
and permits WHDC to use city supply whenever
docked and such is available.

As might be anticipated, the problem of de-
signing an antenna system to be strung in such
limited quarters and capable of radiating at such
widely different frequency bands was not a simple
one. Designing for one service seemed possible
only to the detriment of the other. A four-wire
flat-top inverted L of 22 feet was first erected.
It was suspended between two seven-foot spread-
ers on the ship’s masts, being about 55 feet high
at one end and 45 feet high at the lead-in. The
lead-in was strung on stand-off insulators di-
rectly down the mast to the cngine room skylight
where it, passed through pyrex insulators across
the room to a lightning switch mounted over the
motor-generator control panel.

Tests with this radiator developed four dis-
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of the antenna suspended at such a height above
the body of the boat. Secoudly, when under weigh
and rolling, operation of either transmitter or
receiver was impossible due to extreme signal
swinging. Thirdly, the staund-off insulators im-
paired the facilities for lowering and raising the
mizzen sail as it runs on hoops up the main mast.
Lastly, while the flat-top benefited the efficiency
of the medium-frequency set, it did not allow good
tuning conditions to be obtained with the high-
{requency transmitter.

In place of the flat-top, we tried & cage an-
tenna consisting of 12 wires twisted together in
groups of three so ag to form a four-wire system
approximately 2{ feet long and 12 inches in
diameter with a 4%-foot single-wire lead-in run
directly from the cage-end to the engine room
skylight lead-in insulator as before excepting that
no stand-off insulators are necessary. The funda-
mental of this system was 134 meters.

The ground consists of a connection to the main
propelling engine and another through the hull

to two copper plates mounted
on either side of the propelier.

together by a welded copper
strip which also passes over the
propeller shafting thus connect-
ing it to the internal ground
on the main engine.

With this radiating system
the effects of rolling are notice-

T é These two plates are connected

ably less. Stations which pre-

viously came in fair only to

- fade out entirely when the boat
rolled now came in strongly
and showed very little swing-

ing or fading except in an un-

usually bad sea-way. Over 100

WUND '

FIG. 2,-~THE COMBINATION CIRCUIT FOR THE TWO

KRECEIVERS APPEARS ABOVE

The two swilches are a single unit ana shift the auwdio amplifier and

stations have been copied at a
distance of 5000 to 8000 miles
s with signal strength of RS
and R9 (QSA3-5). Likewise in
transmission where difficulty
was previously experienced in
“getting out” we have estab-

antenna to the desired detector circuits, The constants are!

O — 330-ppfd.
well,

€% e s00-ppfd. Aerovor fixed con-
denser.

'3 — 2000-pufd.
condenser,

4 — ta-upfd. taper-plate Caid-
well,

QG = 150-ppfd, devceor fixed con-
denser,

CE == [-pfd. Tobe by-pass con-
denser,

R1 — 3-meg Durham leak.

taper-plate Caird-

Aerovox  fixed

Rg — 1i~ohm Carter resistor,
RE — S-mey Durham leak.
R{ — 500,000-0hm  Carter pikeni-
tiometer.
RE — 300,000-0km Carter variable
reststor,
16 — 10-0hm rheostat.
R? — S0-0hm rheosiat.
RECH —~ Silver- Marshall No, 276
ehoke.
RFC2 — Silver-Marshall No. 275
choke,

lished excellent communica-
tions working {rom Neattle
while docked beside the Jensen
Motorboat Corp. QRN in this
district i8 extreme due to power
lines, local conditions and pro-
pelling machinery of #mall
boats that ply back and forth
on Lake Union within a hun-
dred yards or so of the Vomad.
However, WHDC has worked
stationfs in New Redford,

The plug-in cotls are Sidver-Marchall as are the wuifio transformers.

tinct faults. The worst of these was the loss of
balance of the ship caused by the bulky weight

Mass.: Charleston, Va.; Hono-
lutu; New Zcaland; Lafayette,
Ind.; Chicago; San }:‘ranusco and Los Angeles.
This is to be considered as quite excellent when
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it. is remembered that WHDC transmits entirely
out of the wateur bands, In general amateurs
do not usually listen on the frequencies assigned
for aperation to WHDC and many calls have
undoubtedly gone unacknowledged because of
this.

The receivers arc not quite so complex as is
ihe transmitter. They do, though, involve the
sume principles in that the medium- and high-

THE RADIO "XHACK" IN A CABINET AS MAY
Bl SEEN 4ABOVE
The transmitter is mounted abore the r er and the lower
gertion of the cabinet cover becomes a writing table when let
dun.

frequency sets are combined in one cabinet and a
gingle switch is used to change from one set to the
other. Tuning is accomplished by means of three
dials that control the entire frequency range of
both sets.

Plug-in coils are provided and the high-fre-
qguency receiver which employs a stage of tuned
r.f. amplification using & screen-grid tube covers
from 2700 ke. to 18,750ke. The medium-frequency
receiver used & straight regenerative detector
employing a C-300-A tube, It covers fromn 200 to
1500 ke. A two-stage audio amplifier having a
112-A as the last tube is common to both sets.
This makes the sets suitable for broadcast recep-
tion when that is desired.

The first tuning dial at the left end of the re-
ceiver panel controls the medium-frequency re-
generative detector. 'he remaining two dials are
for the high-frequency detector and r.f. ampli-
fier. 'Che four small knobs at the extreme right
of the panel are the various tube controls. The
upper left conirols the filament circuit of the
serecn-grid tube while the upper right takes care
of all tube filaments. The lower left knob is the
resistance coutrol of regeneration and the re-
maining knob is for the potentiometer which acts
as the volume control. In the center of these four
tnobs may be seen the double-throw telephone-

Jung, 1920

keyboard switch by means of which the andio
wnplifier and antenna cireuits are conneeted
to the proper r.f. cireuits.

The designer and builder of WHDC is Otto
Johnson, W7FD), of the Seattle Radio Labora-
tories. He is also the Section Compiubications
Manager of the Washington Section and requires
no additional introduction to League members,

‘T'he Noiwrd sailed from Seattle on March 10th
and reached San Francisco aiter fourteen days on
4 storm-ridden sew during which it. rode out over
forty squalls of hurricane force. After a short
stop-over we will proceed to Los Angeles where
mation pieture equipment will be taken aboard.
A schedule will then be decided upon between
Charles Hill, WWOBRO, who has cowpletely re-
buiit his station in order to be prepared for the
handling of the many schedules to he run, and
the writer. Hill will be the official contact man of
the expedition.

After these matters are attended to, the
Nomad will embark under the auspices of the
Adventurers of the World, un international ex-
plorers club, for the Mexican coast and Panama.

The itinerary will then take the ship in its
search for unusual literary and photographic
data to the South Seas where it will call at the
Marquesas, New Hebrides, New Cruinea, New
Zealand and other islands in the South Pacific
group. From there the plan is to beat our way to
Australia, the Philippines, China, and Japaun.
Following this we sail along Sium, Africa, and
thence to the Mediterranean sea-ports, finally
reaching the North Sea. In turn, the Clontinental
countries will be visited.

The return to America will be made by way of
the South Atlantic via Brazil. We will sail up

A Top VIEW OF THE TRANSMITTING SeT
T'he high-frequency equipmend i to the Might 1while the iarger
tnductanees are employed. f 50 wrllon of
‘he lonig handles on ihe 1 tehes for
ging from transmitling lo i g wnd nise deteruane
ency of transmission.

the east coast of this country to (Cuba, thence
setting our course through the Panama (anal and
(Continued on puge 82)
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Photo-Electric Cells and Methods of Coupling
to Vacuum Tubes

By Thornton P. Dewhirst*

HE photo-electric cell has grown to be

a well known article in the last few

years and with the advent of talking

movies, radio photos, telephoned pic-
tures, and increased activity in television experi-
ments, promises to become s very important
piece of apparatus to every experimenter.

The cell is a device for changing light values
into electrical values. Probably selenium is the
hest known device of this kind. The alkali-metal
cell, however, differs radically from the selenium

FIG. . — THE GENERAL CONSTRUCTIONAL DE-
TAILS OF A PHOTO-ELECTRIC CELL ARE SHOWN
ABOVE

The alass envelope, A, which is usually of pyrex or quartz 3
cotlted on the inside with a deposit of silver, B. Upon the silver
18 a film of the light-sensiltive iauterinl, C. At D 2% o wire em-
bedded in the ylass and muking contact to the silver coating
which 1x the cathode, The anode, E, is a ring or loop of wire and
13 supported from a stem through which the lend wire passes.
A window, F, is cleared of silver and allows the light to enter the
coll and affect the light sensitive material. The envelope may be
highly evacuated or may be filled with gas at low pressure.

cell and when light is incident upon the sensitive
material it liberates electrons which are attracted
to an electrode provided for that purpose.

Fig. | shows the general construction of such
& cell. It consists principally of a glass container
which is commonly made of quartz or pyrex.
This type of glass perwmits the passage of ultra-
violet light to which the cells are very sensitive.

# Radio Consultant, 4909 7th St., N. W., Washington,
D.C.

‘This shell is baked and de-gassed and a silver
coating deposited on the inside of the bulb. Con-

tact is made to this silver couting by means of & '
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FIG. 2.~ THESE ARE CHARACTERISTIC CURVES |

FOR A HIGH-VACUUM CELL

T'hey yive the current through the cell for varying voltages ‘
impresged acrons it. T'he simrce of light employed was approxi-

mately equivalent to a 200-watt Mazda lamp operated at 115
volta. The numbers an the curves indicate the distance between
the source of light and the cell in inches,

wire embedded in the glass und the metal, potas- ‘

sium, is caused to be deposited on the silver sur-

face. Hydrogen is now forced into the tube and a

glow discharge produces the desired potassium-

hydride surface. This glow discharge is main-

tained between the surface above referred to
which is known as the cathode and a centrally
located metal ring. The metal ring, known as the
anode, is shown in the figure and is made positive.

It is the electrode to which the electrons are at-

tracted under the influence of the cell battery.

As is indicated in the figure a window is made -

in the light seusitive material by the application

of a torch to the desired surface during the process -
of manufacture. It provides a means of admitting

light to the interior of the bulb so that it might
fall upon the light sensitive material. The bulb is
pumped free of hydrogen and sealed up, in the

case of high-vacuum cells. In the case of gas cells,

after the hydrogen is exhausted, argon gas is ad-
mitted to a given pressure and the tube sealed off.
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Regarding the operation of the cells, the po-
tassium-hydride surface and the silver coating
upon which it is deposited, together, might well
be compared to the filament of & vacuum tube in
that it is the source from which the electrons flow
to the collector ring which would then correspond
to the piate of a two-element tube. The number of
electrons available, however, is exceedingly small
compared to that available from a tube filament.
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FIG. 3.~ THESE CHARACTERISTIC CURVES ARE
FOR A GAS-"ILLED CELL

The source of light in thiy case was approximately equal to a

currents obtnined are wuch gr Jor the high-eacuuin
cells, As in Fig. 2, the distanee betweer, the cell and the svurce of
Haht 18 indicated on the murves,

As stated above, two standard types of cells
are in general use. The high-vacuum type whose
response is linear over & cousiderable range, but
the autput of which is rather low: and the gas-
filled type which, while rather limited in linear
response range, furnishes a much greater output.

Fig, 2 shows rhe characteristics ol the high-
vacuum type cell. The numbers on the curves
indicate the distance in inches between the source
of light and the cell. We see that as we increase
the ¢ell voltage, the ilumination remaining con-
stant, the current output increases up o a certain
point after which it remains rather constant. Also
we note that as the light is made more intense
imoved closer) we get an increased current.

“T'he curve shown in Fig. 5. which is for the gas-
filled variety, also shows the same characteristies
with the exception that the output is greater and
as we increase the voltage the rise in current is
ivore rapid. One important fact to he guarded
againsi, when using this vype of cell is that as the
voltage is increased near to the ionizing potential
of the pay, a strong light will cause the cell to
glow. This glowing is harmful to the cell and the
cell should not be left in this condition for any
jength of time. It will be necessary to remove the
voltage applied to the cell before this glow will
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disappear; the mere removal of the light does not
stop the eell from glowing. For every eombination
of light and voltage above & certain limit there is
a point at which gas cells will glow.

T'o show the linear characteristics of the photo-
olectric cell. we can take the family of curves
shown in Fig. 2, and cross plot from them and
get the curve shown in Fig. 4. ‘I'his curve is ob-
tained by plotting the current output of the cell
at a fixed voltage against the distance between
the source of light and the cell, the brilliance of
the source remaining constant. If, now, we take
this curve and change the constant light source
and variable distance into light intensity ratios,
we can readily see that the response is directly
proportional to the light flux incident. to the cell
as shown in Fig. 5. 'To obtain this light intensity
ratio, as used above, we can use the formula:

K
where K is a constant and 4 is distance. For
simplicity, we will assume K equal to 1, and our
formula merely states that the light flux is in-
versely proportionat to the distance squared.

For instance, in order to obtain Fig. 4, we took
& point on the abscissa of Fig. 2, which repre-
sented a voltage of 175 voits and found the value
of current corresponding to the different dis-
tances. When these values are plotted on a dis-
tance versus current output graph, Fig. 4, is the
result.

Now, to obtain Fig. 5, we apply the formula
given above. For a distance of 10 inches

g = [—([p or (0.01; for 5 inches, I=§;
or 0.04; and so on. Next we plot these values on
a light intensity versus output graph; and in so
doing, we obtain the values shown in Fig. 5,
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indicating that the current is directly propor-
tional to the intensity of light falling on the rell.

We might have caleulated the light flux falling
on the cell in lumens in each instance in which
case the eurve or more correctly the rectilinear
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- graph of Fig. 5, would have been arrived at di-
rectly. However, such a procedure would have
involved more calculations and no doubt would
not have heen near so instructive as the above,
Also, in the above, neither the intensity of the
light source, nor the size of the aperture entered
into the calculations directly. Nevertheless it
might be well to say here that it is now hecoming
common practice to grade cells in microamperes
per lumen, To define a lumen technically or
mathematically would involve considerable cal-
culation and a multitude of definitions and since
we avoided that above we shall let it suffice to say
that the light passing through an aperture or fall-
ing on a surface one and one-half inches square

/

Ed

7

2 A

7

NICROAI:IFERES
5

[

V)

/

o 02 03 04 O

5 06 0T 08 09
RATIO OF LIGHT INTENSITY

FIG. 5.~ THE RATIO OF LIGHT INTENSITY IS
HERE PLOTTED AGAINST THEOUTPUT CURRENT

I'n this particular case the relationship is linear and indi-
entes that little or no distortion 1woudd be caused due to a change
in the intensity of the illumination. This, of course, considera
only the cell and takes no consideration of distortion that may
occur 1n the dectrical equipment assorciated with it in generdd
aperation,

placed ten inches from a 150-watt lamp operated
at 115 volts is approximately one lumen.

It will be noted that the response of the cell
described is practically direcily proportional to
the illumination at any voltage above 150 volts.

However, in the case of the gas-filled cells,
which are most generally used in television and
sound pictures, it will be found that the linear
response is not so easily obtained. With special
care in their construction and manufacture and if
operated at the proper voltage in # given range of
light values, there can generally be found a range
over which the illumination current relationship
may be kept linear. The gas-filled cells give ap-
proximately ten times as much output as the
vacuum type cells; outputs ranging from five to
fifteen micro-amperes per lumen being rather
easy to produce. The reason for this increased out~
put is due to the fact that as the electrons emitted
from the potassium travel toward the anode,
some of them collide with molecules of the gas
with which the cell is filled. The result of such a
collision is usually that one or more of the elec-
trons of the molecule is knocked out of its orbit
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and leaves the molecule. Instead of just the
original electron traveling on to the anode we
may now have two or more electrons going there.
In addition to the increased number of electrons
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FIG. ¢.— THE UPPER PORTION LARBELLED A

GIVES THE SCHEMATIC DIAGRAM OF THE COU-
PLING BETWEEN THE CELL AND THE GRID Of
THE TRIOD .
In the lower jigure, B, appears the equivaient network for this.
1 and Ri replace the photo-¢lectric cell and ('3 corresponds to
the input capacitance of the triod.

reaching the anode, the molecule which lost an
electron or two becomes, because of this defi-
ciency, positively charged and travels to the
cathode which is the most negative hody in the
cell.

If the number of electrons liberated from the
cathode hecomes too great for the space within
the cell and causes too many collisions or if the '
voltage across the electrodes is increased bevond '
a certain critical value and allows the electrons-
traveling between cathode and anode to reach toa
high a velocity, thus increasing the number of .
electrons that can be knocked out of the gas
molecules, the gas will become completely ionized
and will glow. This ionization has been referred
to above and is not an operating condition of the
cell; it is damaging and should be avoided.

Some typical curves of gas-filled cells are shown -
in Fig. 3.

So much for the cells themselves. Let us now
consider the method of connecting them to a
vacuum tube so that we may amplify their out-
put. First we have in the cell circuit a polarizing
buttery to draw the electrons from the sensitive
material. In order to accomplish this we make the
electron emitting metal negative and connect the
positive of the battery to the remaining electrode,
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generally the center one, which we have called
the anode. In series with the polarizing battery
we now place a resistor, the drop across which we
expect to utilize. U'pon first consideratjon we
would make this resistor rather high in order to

-

— |l A A A
.
PARIAR RS
b

il

fENERAL TELE-
i WITH CON-

— A GOOD CIRCUIT POR
ISION WORK IS GIVEN AROVE
STANTS INDICATKD

The tube way be a 171-A, 112-4
the firsi mentioned one, A 199 or WX
gein bt will rowuli in a sligh! sacrifice in the linearity of the
frequency respunse, The plate rexistor, R, will vary between
0 and S0,000 ohmsa depending upon the iuhe and plate
reltage,

01-A with preference to
wll give an increased

produce the so-called “match’ between the cell
and the load. However, upon still further con-
sideration we find that the value inust be rela-
tively low unless we are dealing with low fre-
qjuencies such as encountered in relay action, in
which case ouly the precaution in regard to
lrakage need be observed. Thai is, the value of
resistance must not be so high that the tube
Ieai\age and possibly the resistor mounting pos-

s 4 resistance comparable to the value of ihe
sesistor itself. Let us complete the coupling to the
tube and then return to the various factors af-
fecting the choice of values for the several ele-
ments. From the polarizing resistor we will couple
through a condenser and grid leak to the iube in
the regular fashion used in resistance-capacitance
amplifiers. ‘f'his tube should be of as low a mu as
possible when high frequencies are to be awmplified.

S, -— If a inear frequenci reaponss
to obtarn an cnmmous gain by the .
i ent 13 Rhoumn ul;uzv

‘The cireuit. we now have is shown in Fig. 6A
and its equivalent is shown at B of the same fig-
ure. Here the PEC (photo electric cell) is con-
sidered as a small eapacity, €, which is shunted
vy a high resistance, R;. The resistance of the cell
is dependent upon the voltage across it and the
amount of illumination it receives. R: is in series
with the cell and the two are shunted across the
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cell battery which causes a current toflow through
them. This current causes a certain voltage drop
across s which is applied to the grid of the tube.
As the resistance of the cell varies with the
amount. of incident. light, the current from the
battery varies and the drop across I, varies, It is
this varying voltage across H, that is responsihle
for the signal applied o the grid of the tube.

'y ix the coupling cundenser which prevents the
voltage of the cell battery from being applied to
the grid of the vacuum tube and R. is the gridleak
through which grid bias is obtained. In Fig. 6B,
7 denotes the resistance of the cell and (3 is the
itput capacity of the triod.

We will now consider the circuit in regard to
the values required to cover a wide range of fre-
quencies. In regurd to the choice of K-, as stated
above, we would like to make this resistance as
large as possible in order to have a large voltage
available. We must not, however, make it so
large ay to produce an appreciable voltage drop
and thus affect the polarizing potentiul applied
to the cell and possibly introduce distortion. Also
it should not be so high as to cowmpare favorably
with the reactance of (') at the highest frequencies

i

PIG, G, This nrrangement makes it noxsthle o empioy the
sty buattery to supply voltage o the plate af the triod and the
phato-viectric oell at the same time, 15 this eirewst s wscd for
nperating a relay, 2 and hould be lurge wied Ry rather
sinail.

desired. This is a consideration of extreme im-
portance in dealing with large cells. A low value
of Ry also helps the high frequency response on
the tube end, that is relative to (%, which is ihe
input capacity of the rube; i, and R. may be
cousidered as in parallel in respect to this capacity
and therefore the lower this value the hetter the
response at the high frequencies. The use of a
high-mn tube is accordingly undesirable hecause
its input. capacitance will be large as is indicated
Iry the formula:

[ of rxp—-l) ( an

cifective input capacity

id to filament capacity

grid to plate capacity

w=amplification factor of the tube.

If a flat response is not so essential over a given
band of frequencies the vulue of R may be in-
creased and a corresponding gain in output in the
medium-frequency range produced. Here a high-
mu tube might even be used to considerable ad-
vantage.
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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

Self-Control

S(")METIMES I marvel that amateur radio has attained the high place it occupies. Con-

sidering what easily might have happened in all these years, it almost seems as though
amateur radio were a child of destiny.

We amateurs could interfere with and seriously disturb every form of radio communica-

tion. There is no highly-organized police system constantly watching to prevent us. ‘There are
thousands and thousands of us. Notwithstanding, we have an unbroken record of fourteen
years of improving prestige. In the United States we are regarded as an important national
agset, and when an international radio congress convenes our government gives us the full
weight of its influence to help us maintain all the space in the spectrum that can be got. The
years of consistent high-quality conduct have won this.
_ Among the older ones of us, it is not surprising that an orderly behavior should have been
maintained. We older men know from hard experience the losses that follow behavior not for
the general good. But most of us are young and cannot yet have learned this most important
of all life's lessons. And what is more, fresh groups of young fellows join us every year. They
cannot have acquired the traditions of amateur radio and the A. R. R. L.

And yet, something is conveyed to every one who enters amateur radio that makes him -

keep in line.

What is it? Whatever it is, let’s preserve it. It has worked marvels for fourteen years.

In choosing the value of (; and R; for maxi-
mum response at high frequencies, C; should be
small in order to minimize the capacity of the
condenser to ground which would be large for a
large condenser due to its physical size. At this
point it might be well to say that all wires should
be as short as possible and run as free from other
wires and apparatus as is convenient; also all
shielding should be well spaced from these leads
—-never use braided shielding or lead covered
wire but run the leads down the center of an over-
gize piece of tubing, say 1’ in diameter ~— in order
to minimize the capacity to ground. To get back
to where we started, we chose & small condenser,
therefore, the value of R; must be rather large in
order to bring up the low frequency response.
There is always room for a considerable amount
of juggling here, since we make the value of s
extremely large we begin to affect the high fre-
quency response on the tube side because of Cs.

Making (,; larger will let us make R; smaller and

may be desirable in some cases.

i
The choice outlined ahove of small R,, small
Cy, fs,u'ly large /5 and a low-mu tube will be found .
to glve extremely satisfactory results, when
covering a wide band of frequencles |
|
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FIG. 10. — T'hix 1a a still simpler arrangement for operating
a relay by means of the cell. It 13 not as sensitive az Fig. 9.
becruse a mingle resistor acls aa grid leak and carries the polariz-
ing current as well.

In regard to the rest of the amplifier little needs’
to be said; make sure that it has the frequencyv
response desired. Well designed transformers may

(Continued on page 25)
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The Pied Piper of Hamelin

A “1929” Edition of an Old Story
By Uncle Jimmy

F.AR, dear little Hama:

Settle the cans over your ears and

make yourselves comfy, because Uncle

Jimmy is at the mike and he's going to

tell you a darling little bedtime story. You won't

bave to go to bed right away after the story,

either, for Uncle Jimmy wants to talk to you

kinda serious and he has asked Mamma and Papa

Ham (Ma and T.0.M.) to let you stay up a little
fonger tonite.

Well sir, it was a funny thing that happened to
vour old Uncle Jimmy. Maybe 1 went to sleep
with the cans on — maybe not — hut, anyway, 1
tuned in an honest-to-goodness fairy! It was a
little fairy ham right from Hamelin Town. I
knew right off that it was the Pied Piper, himself:
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I knew him by his sweet little d.c. note. {t was
that note, you know, thar made all the little
Hams follow him around like they did in the
storv-books.

'I'he Piper was a funny little iellow, not much
taller than the recciver panel, and 1 couldn’t help
bt laugh when he attempted to scowl at me.
That little face wasn't meant for scowling. He
stamped his little foot angrily and spoke: ** Uncle
Jimmy, I'm ashamed of vou. You're drunk
again!” Well, that sorta got me bhecause | was
sober as & judge und 1 never touched hard liquor
auyvway. ! was just a little provoked.

Now fairies are queer iolks; they can read your
thoughts like so much Continental. Piper gave
me another hard look and went on: *“Don’t get
uppish; you know what I mean. You're on a
mental drunk. You have a lot of unorthodox ideas
about radio an’ ['m here to tell you you better
get rid of 'em if you want to ever amount to any-
thing! First thing you know, the Who's Who in

radio will say ‘thumbs down’ and you'll be out of
4 job —.

“But wait! 1 can see by your thoughts that.
you're not in the radio business; you're just a ham
and, as such, are eutitled to all the crazy notions
vou like. Well, well; {'m sorry!”

We shook hands merrily. Piper laughed till he
wabbulated. “* GGosh, that was a funny mistake,”
fe said. ** You know I read some of your stuff in
QST and I thought I'd better come around and
warn you that you were skating on the same sort
of ice ag was the preacher who wanted to hold
dances in the church gymnasium.’

Piper’'s merry little eyves twinkled as he took a
slip of paper out of his tiny pocket. *‘Since you're
not one of the preachers, I can show you a cartoon
I drew. 1t's called Fig. 1 and it's supposed to
represent & horizontal Hertz. It’s all out of shape
%0 that a fellow can see its innards. 'The little
dots represent free clectrons that have heen mag-
nified a few billion times.

“At A, the Hertz is supposed to have somehow
received an electrical jolt which forced a lot of the
free electrons to one end of the antenna. The
electrons are all negative and they don't like
heing squeezcd together because like things repel.
‘The natural tendency of these electrons is to re-
distribute themselves evenly throughout the
conductor. We ¢all this tendency capacitative
reactance.

*Inductive reactance ig like the country poli-
tician. It's ‘agin’ everything! It puts up a stiff
fight at first and finally yields completely, being
the reverse of eapacitative reactance which resists
but gently at iirst and finally brings the clectronic
procession to a complete halt.

“'Uhe sim of capacitative reactance is to bring
the electrons from the position of A to that of B
and there to stop. Inductive reactance is ‘agin’
starting, but finally vields and, when the objec-
tive is reached, is ‘agin’ stopping, so that the
procession travels on until again stopped as at C
by capacitative reactance.”

Piper stopped and looked into my eves mis-
chievously. "‘See anything wrong with the pie-
ture so far?" he asked.

“Why -~ uh —ves,” I replied. *“The text-
books always have dotted lines drawn between
sntenna and ground to show where the eapacity
comes in. You know you have io have both ca-
pacity and inductauce to tune & cir —."”

#*No, I don't know any such thing!”’ he broke
in, “Of course, both capacity and inductance are
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going to be present in any circuit — tuned or
otherwise -— but let’s just suppose that we can
climinate capacity entirely. The circuit will still
be tuned because it will possess capacitative and
inductive reactance — that's what counts.

“The effect of capacity is shown at D). The
crowded electrons in the left leg can see two ways
of returning to a normal balance, but only one
way is possible because of the insulating gap.
The attraction across the gap serves to cause a
little delay — reduces the frequency.

“ Here's a pair of fairy definitions: Capacitative
reactance is the tendency of the free electrons in
a conductor to preserve a state of electrical
equilibrium, and capacity is simply a means of
reducing capacitative reactance.

“The first definition is really too narrow be-
cause capacitative reactance actually tends to
keep all matter in a state of electrical balance —
just as gravity tends to keep water in a state of
mechanical balance. Since ‘all matter’ includes
nonconductors as well as conductors, a fellow can
see how electrical waves can exist in a dielectric —
such as air. Of course, actual current-flow can
only take place in a conductor where there are
free clectrons that can skip from atom to atom,
but displacement ‘currents’ can ‘flow’ quite
readily in a dielectric. The idea is that the elec-
trons belonging to an atom, being disturbed,
swing out in the electrical breeze and transmit the
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disturbance to adjacent atoms which, in turn, jar
their neighbors and so on and on. Not an electron
leaves its atom, but the impulse travels like actual
current-flow and is subject to inductive and
capacitative reactance.”

“Yes,”” T interrupted, “it’s not hard to see
how radio waves travel through dielectrics, but
how do they cross interstellar space?

“The men of science drag in the ether theory.
Ether is something which is supposed to be noth-
ing and pervades all space. If it pervades space,
where is the space? Or, if it is nothing why talk
about it?"’

Piper changed to an apparently irrelevant sub-
ject. “Say, Uncle Jimmy, I'm going to tell you

how to secure a perfect vacuum in a ‘vacuum’
tube. Construct a very tall tube — if it isn't tall
enough, make it taller — put all three electrodes

in the very top of the thing and pump as much air -

as you can from the hottom. Gravity will now
cause the residual air to settle (?) to the bottom,
leaving a perfect vacuum at the top!

“Oh! Gasses like to disperse, do they? Then

congider this: Some gasses weigh so little that a

T
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balloon filled with them will lift almost as much
weight as the weight of the air it displaces. Sup-
pose we release a quantity of such very light gas.

It will rise to the upper limit of the atmosphere —

if there is a limit. The farther the gas recedes

from the earth the less it will weigh because the .
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gravitational attraction will be lessened by the '

distance. As it recedes from the earth, the sur-
rounding atmosphere will be less dense and exert

less pressure on it. It will, therefore, expand in its .
effort to fill all the available space. Which will -

win, the attraction of gravity, or the tendency of

gasses to fill every nook and cranny of *space’? .

Suit yourself, but don’t forget that the very same
scientists who claim that interstellar space is-a
void, insist that ‘nature abhors a vacuum!’ Yes,
‘space’ is filled with atmosphere; it's darn thin,
but it’s there.”

Uncle Jimmy wants you little Hams to re-

member that he is just telling you what Piper -
said. I'm not saying that it's true. Don’t try to

tell it to big brother, R. E. Ham, because he
won't believe it. He doesn’t believe in fairies.
“Let's talk some more about wave propaga-
tion,” suggested Piper. ‘I can see that you're
kinda dumb about such things.” He fished an-
other piece of paper out of his tiny pocket before
I could decide whether or not to get mad. “This
is Fig. 2,”' he said. ““ It shows how light waves get
bent when they pass at an angle from a dense to
a thin or a thin to a dense medium. I drew

double lines to show that the light beam has .

dimensions. Now, Uncle Jimmy, do you know
why the wave changes its direction of travel?”

“I don’t remember of anyone ever telling me
why.”
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**No,”" said Piper, ““they usually don’t try to
tell that part of the story. Well, here's why:
Light travels faster in & thin medium than it
does in a dense one — faster in air than in glasg,
Yor example.”

“‘But the velocity of light i3 constant!” I
protested. ‘*You're wrecking the relationship
between wavelength and frequency!™

*Waveiength my-eye!"” snorted Piper. “ That’s
out. =hut up; and don’t interrupt me again.”
(Fairies are so short tempered!) " Look ai the
picture and you will see that there is an instant.

when one side of the beam is in one medium and
the aiher side is in the other. During this instant,
one side of the wave travels faster than the other.
Navurally, it turns.

" Even a slight difference in the density of the
mediums will cuuse refraction of light, as vou can
prove hy noting the distorted appearance of the
objects viewed over the top of a hot radiator or
stove, The density of our atmosphere decreases
wnth increase in altitude. This difference in den-
refracts light waves a little. It refracts radio
WAVeS to 4 greater extent because the dimensions
of the radio wave are greater than the light wave
and one side of the rudio wave is in a medium
much denser than is the other.

*Oh, sure; the Hennelly-Heaviside layver is
there, all right, but 1 wanted to point out that it
isn't. the only thing that afiects the direction of
radio waves. If it were, the Warner splatter
svstem wonldn't work.

“Well, Uncle Jimmy, 1'll have to say 73’ and
“{"TTL’ because the rat business is pretty heavy
of late und it doesn’t leave me much time for DX,
I worked Jupiter last uight with three ergg
lnput to my pipe.”’

Piper grasped the unienna and vaulted lightly
into space. Something -— perhaps the reactance
caused by Piper's exit — struck me hetween the
eves. With ithe return of consciousness came alsn
the dawning realization that I was seated in the
midst of what wuas once a slop rectifier and
liolding the new ““1929" receiver in my lap. It
was almost as if T had dropped asleep and fallen
out of my ehair, but I knew [ hadn’t for from the
vast dim distance came a laugh — Piper’s laugh.

Now, dear little Hams, Unecle Jimmy bhas told
vou a nice bed-time story - & fairy tale — and he
has told it for a reason. 1t is quite probable that
cverything I have said is all nonsense. There is the
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possibility, though, that some of it i3 on a par
with Mr. Warner's famous Splatter System, some
of it may be right. (No, no Officer! Mr. Warner
is entitled to the first ride in the nice wagon!)

T'he purpose of the fairy tale is to point out
that there are no flanges on the imaginative
wheels of a mere Ham. He isn't hamnpered by the
knowledge of So-and-g0's Law and of such-and-
such an equation that must he satistied. He can’t
see the hundred-and-one reasong why his theory
must be wrong. The marvelous part of it is that
the ham is sometimes right.

A hoy once said: I have a kite. It is heavier
than air, yet it flies. Someday I will fly like that!"”
{earned engineers pointed out to the hoy that
the scheme was impossible. ‘I'heir argument ran
something like this: 1f the weight of the kite is
doubled, twice u#2 much surface will be needed to
support it, but if one siarts by doubling the sur-
face, he will find that be has increased the weight
about four times in order to keep the same pro-
portion of structural strength, A kite, they said,
with enough surface to support the weight of a
man would he too heavy to lift itself! The engi-
neers deserved to be right. They had given the
problem deeper study than had the hoy. They
were hatnpered, though, by their own knowledge!
We all know that the hoy was right.

We can depend upon sc ientists and engineers
to develop new territory to the limit after we
have discovered ii, but the hurden of discovery
rests upon our shoulders. An eminent engineer
canpot risk his reputation by talking about
fairies until he has positive proof that fairies exist.
T ean. Youean. We have notbing to lose by being
wrong and have everyrhing to gain if we should
happen to he right.

Another thing: | know some fellows who have
@ lot of original “*kinks" in their shacks. These
fellows don’'t mean to be stingy with their ideas:
they are merely afraid to send them in for fear
GOST will turn then down. (GGosh! 1 wish (,l.\['
would turn down my stuff. Whenever ihat hap-
pens, I will know that the editors have been able
to fill QST with material better than mine. 'Uhat
\von't he ha(l Iu( -k fr)r (mvone' The best of what-

“hest ' g

sometimes pwtty poor, lts our tault Jour
fault!

in a recent editorial, Mr. Warner said: ** There
is a great shoriage of NP aterial.” hchtm

Warner shouldn't have had to sav that. QS be-
fongs to us — to the membership of the A.R.R.L.
We can't. get any more out. of our magazine than
we put into it, The prineipal reason for the exist-
enee of (IST is to provide a place where the mem-
bers of the A.R.R.L. can swap ideas. Chewing
the rag over the air is fine business and 1 do 4 ot
of it, but when a fellow wants 0 swap ideas with
all of Hamdom, he needs the pages of Q87

Do you think that a fellow fully pays his way
to a convention when he planks down the price
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of the banquet? He doesn’t. The fellow who goes
to a convention with the idea of absorbing all the
valuable information he can without giving a
thing in return from his own store of knowiedge
isn't quite honest! You may get a copy of Q57 for
& quarter — but you can’t puy for it in that way.
Let's be honest.

There isn't room for all of us to push; some
must ride, but we can only discover the best
pushers (many of whom are still hidden lights) by
everyone !iying to push.

1 am not trying to set myself up as a shining,
unselfish example; this is really written for a
selfish reason. It’s like this: (S7' is priced at two-
bits per copy. I feel that T am only getting about
thirty-five cents worth out of it. I am beset with
& hunch that we can raise the value (not the
price) to four-bits. In other words, I want to
double my money on a sure thing!

All this sounds fine, but I have lived long
enough to find out that we very seldom, if ever,
get something for nothing. I have learned that the
statement, ‘‘Honesty is the best policy,” is a
truth. Please note that the statement has nothing
to do with morals. Emphasize the word, policy.
The more willing we are to pay, the wore likely
we are to get our money’s worth. The fellow who
thinks he is going to escape payment often pays
most, heavily in the end.

The two-hits we pay for QST couldn’t begin to
cover the cost of publishing it, but because the
advertisers are willing to pay, it isn't & losing

Fiper yrasped the antenna und vaulted {ightly inlo xpace

proposition. The advertisers are business men ~--
not moralists — yet they are willing to pay.
Why? Becsuse they know that they can’t get
something for nothing. They want increased sales
and they know they will have to pay for it. We,
in turn, pay the advertisers. The more we pay
them, the more they will advertise. We win,
They win.

magazine if we only put into it two-bits plus what.
we pay the advertiser. Here we put our finger on
beautiful opportunity. It is the privilege of the
members of the A.R.R.L. to raise the value of
QST to whatever they like by increasing the value
of their contributions. Here, again, the fellow who
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is most willing to pay reaps the most benefit. A
fellow cannot. write an article for ()N1' without
automatically learning more than he does in
reading a whole issue-full of the other fellow’s
stuff. if, for instance, Mr. Warner is wearing a
grouch because he cannot find two meu to take the
place of Ross Hull and turns this yarn down in
consequence (articles are always turned down
because the editor has a grouch) 1, at least, will
still be the winner because of what I have been
forced to learn in writing it.

My dear little Hams, if vou don't like to listen
to Uncle Jimmy’s fairy iules, don’t just tune me
out, -— that would be wasteful — hut put me off
the air. The way to do that is to get into the uncle
business yourselves and out-uncle me. Then
everyone will profit, including Uncle Jimmy.

73, little Hams, and sleep tight: the boogers at
Washington can't get you if you mind what
Mamma and Papa Ham tell you. Nighty-night!

Exit Uncle Jimmy.

Cries are heard from without: * Please, Officer!
(et a bigger wagon; I had to stand all the way
Jast time!"”

Photo-Electric Cells and Methods of
Coupling to Vacuum Tubes

{C'ontinued jrom page 21)
be used if they are nbtainable hut it is generally
easier, quicker, and cheaper; even counting the
additional stages required, to throw together a
resistance-capacitance amplifier,

If resistance-capacitance stages are added,
make the plate resistor about two or three times
the plate impedance and use low plate voltage on
the first few stages. 'The use of this low plate re-
sistance does not give as high amplification as can
he obtained with a higher value, but the fre-
quency response and operation is much better
and the use of low voltage reduces the so-called
microphone noises as well. The reason the fre-
¢quency response is hetter is due to the fact that
a3 we decrease the plate resistance, the etfective
input capacity of the tube is also decreased. Do
not go much below twice ihe plate impedance for
the value of the plate resistor, however, ag below
this value distortion is introduced in the output
cirenit. Needless to state, the resistance units
themselves should be non-inductive.

Fig. 7 shows a circuit with values which will
give good response at extremely low frequencies
— ground 15 and 20 cycles — as well as at the
rather high frequencies — around 10 to 12 thou-
sand cycles — and will make an excellent starter
for a relevision amplifier.

Fig. 8 shows a connection using a screen-grid
tube for enormous gain in the medium-frequency
zone,

Fig. 9 shows a circuit employing a common
battery us plate and polarizing-voltage supply;
while Fig. 10 shows a similar circuit suitable for
relay work and the like.
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Facts About Glass Arm

By Walter H. Candler*

HERE are many things which contrib-

ute to the weakening of the telegraph

operator's arm. Medical authorities are

pretty well agreed that the principal
cause is au toxic condition of the system cul-
minating from decayed teeth, tonsils or other in-
fected area. These iufections, frequently so
insignificani they esecape notice, poison the blood
stream which, in turn, produces inflammation
of the nerves and muscles at the weakest point.
With the telegrapher, the weakest point usually
i his arm.

Now, the question is: ““ Why is a telegrapher’s
arm his weakest point?” What about the arms
of athletes, laborers and others, skilled and un-
skilled? Their arms usually become stronger with
use. Perhaps Mother Nature failed to make such
hounteous provision for the arm of the teleg-
rapher. We are inclined to helieve this when we
consider thai his arm, wrist and fingers become
weaker and less responsive with continued use,
rather than stronger and faster.

I am inclined to believe that the condition of
the telegrapher’s arm, diagnosed as vocational
neuritis, which usually yields to medical treat-
ment, is one thing, whereas the condition we
operators recognize as ‘‘glass arm’' is another,
The symptoms, in many instances, are similar,
with one ever-present exception. In true neuritis,
there is inflammation; in true glass arm, there
is neither inflammation nor soreness, At first,
there may be sensitiveness, but this subsides and
the arm gradually loses its erstwhile snap and
responsiveness. Dot letters are difficult to make
correctly with the usual speed. The operator
becomes aware that he cannot send the fast,
accurate stuff he once did; others with whom he
works tell him his sending is *‘rotten.” He tires
quickly.

When this condition is caused or helped along
by a seepage of pus into the blood stream from
some infected area, it is accompanied by pains
in the wrist, forearm, neck and back; frequently
headaches, irritability and other forms of ner-
vousness. When the condition has been cleared
up by the proper medicai treatment, these
symptoms disappear, but the arm is ever after-
ward perceptibly weak; the old snap has gone
out of it. Hence, you will observe that toxaemia,
esusing neuritis primarily, contributes, second-
arily, to the condition. In other words, its after
effects are manifested in ‘“glass arm.”

But, there are other causes for “glass arm,”
the principal ones of which are: Unnatural

*6343 South Kedzie Ave., Chicago, [l

position of the arm in telegraphing; this retards
normal circulation, Muscle and nerve strain in
both writing aud sending; long confinement,
which lowers residual energy or body tone; undue
and prolonged pressure upon the table, especially
the corner of the table, with the under part of
the arm, and last, but by no means of the least
importance, the ever-present negative suggestion
that ultimately the arm will fail.

Suggestion is a powerful factor. Young opera-
tors hear old ones complaining of the weakened
condition of their arms and it is suggested to
them that it's “only a matter of time' until
they, too, will have *glass arm."”

When a weak arm has heen neglected over a
long period of time, the muscles and nerves bhe-
come atrophied and may develop telegrapher's
paralysis. It has not been so long ago that the
seat of all forms of paralysis was found to be in
the brain itself; that the paralyzed member was
but the result of such coundition. This, 1 believe,
is not always applicable to telegrapher's paraly-
gis but, when found so in isolated cases, there even
then remains much doubt unless the diagnostician
is as familiar with psychology as he iz with
physiology, and is capable of differentiating be-
tween brain symptoms on one hand and mental
on the other.

To go into this subject thoroughly would en-
tail an exhaustive discussion of reflexes which
limited space forbids. Suffice it to say, however,
that every muscular action is in response to a
mental reflex. For example: The impulse of dots,
dashes and spaces is sent out by the brain. 1t is
a mental process. The hand on the telegraph
key, aided by normally functioning muscles and
nerves, responds; does what the mind commands;
then, by virtue of many repetitions, the conscious
mind gradually places its responsibilities onto
the sub-conscious mind. Habit is formed. Habit

_is anything that we can do without conscious

thought, like writing rapidly on the typewriter,
sending and receiving while actually thinking
of something else.

When the sub-conscious mind sends out an
impulse for six dots and the hand falters, making
four dots space two dots, or five or eight dots, the
conscious mind jumps in and endeavors to make
the correction. ‘Trouble ensues here which we
shall not discuss now. A repetition of this con-
geious interference causes an unbalancing of the
mental and nerve system which interrupts co-
ordinative work. T'he result is that the operator
puts forth more effort to make dots and dashes

(Contsnued on page 32)
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Indicating Instruments for Amateur
Transmitters

By D. J. Angus™®

NDICATING instruments are a necessary

part of every radio transmitter. Without

them, a transmitter cannot readily be ad-

justed to secure maximum output, maxi-
mum overall efficiency, or the greatest life from
the tube equipment.

An understanding of the underlying principles
governing the operation of indicating instruments
will often enable the user to accomplish a great
deal more with his instrument equipment than
would otherwise be possible.

All transmitters containing tube equipment
worth more than four or five dollars should be
provided with a filament voltmeter connected
directly across the filament terminals to enable
one to operate the tube at the filament voltage
recommended by the manufacturer. A relatively
small increase in filament voltage shortens the
filament life greatly and operating the filament,
at too low a voltage either resuits in poor opera-
tion of the transmitter or, in the case of oxide
coated filaments, is liable to cause the destruction
of the filament. When thoriated filaments ure
run too low, the thorium does not bhoil out, to the
surface quickly enough and the tube requires
frequent reactivation. This also results in a
shorter life than should be obtained.

The plate circuit of each tube or group of tubes
making up each unit in a transmitter should be
provided with a milliammeter showing the plate
eurrent. 'This not only makes possible holding the
plate current to the value specitied by the manu-
facturer but also provides one of the most sensi-
tive indicators of whether the radio frequency
circuits immediately connected to the tube are
properly tuned.

Tt is usually desirable, aithough not absolutely
necessary, to provide a radio frequency ammeter
in the antenna circuit in order that any changes
will immediately be noticed after the set has ouce
bLeen adjusted.

A high-voltage voltmeter to indicate the plate
voltage is # hundy instrument to have but is
usually rather expensive. It serves as a check
on the operation of the rectifying equipment or
the generator as the case may be.

Other instruments can be installed to secure
additional information or to decorate the panel
but the above list covers those which most ex-
perienced operators have found necessary tos¢-
cure the best results from their equipment.

Radio instrument equipment divides itgelf
into three general classes; namely, a.c. instru-
ments, d.c. instruments, and radio frequency
instruments. The a.c. instruments make use of
the moving iron type of movement. The d.c.

A VIEWOF A D’ARSONVAL MOVEMENT WHICH I8
THE BASIS OF PRACTICALLY ALL D.(.
INSTRUUMENTS

A large U-ehaped permanent magnet mointaine a constant
magnetic field across the space between the pole~pieces and an
frum core. The pole pieces and core are accurotely machined
su that the momng eoil which 18 mounted on pivats can rotate
between them, The air gap iz reduced to a minimum to nllow
the jield of the permaneni magnet to be as sirony as possihle,

instruments make use of what is known as the
IV Arsonval type of movement which employs
a permanent magnet. The radio frequency in-
struments in most cases make use of a D’Arson-
val type of movement operated from a thermo-
couple through which the radio frequency current
o be measured is passed. There are a few radio
frequency -instruments making use of a wire
heated by the radio frcquency current, the ex-
pansion of which is used to move the pointer over
the scale.

MOVING IRON INSTRUMENT

Practically all of the a.c. tilament, voltmeters
and ammeters use what, is known as the moving
iron type of movement. This type of movement
depends for its operation on the repulsion he-
tween two pieces of iron magnetized to be of like
polarity.

Fig. I shows in a general way the construction
of the moving iron type of movement. One piece
of thin iron is stationary and another is mounted
on g staff in such a manner that as it recedes from
the stationary piece of iron the staff is caused to
rotate, The stail also carries & pointer which is
moved across the scale by the motion of the mov-
ing piece of iron. This motion is opposed by a
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hair spring which resists the iendency of the iron
vanes to separate.

Both iron vanes are surrounded by a single coil
of wire carrying the current to he measured and
magnetizing both vanes, so that they are of the
same polarity. In the case of the voltmeter the
eoil is wound of fine wire and has in series with it
a fixed resistor which is adjusted so that when the
full scale voltage is applied to the terminals of
the instrument the current tlowing is just suffi-
cient to cause the pointer to move to the full
acale position, Lower values of voltage will cause
the pointer to move to intermediate points be-
tween zero and full scale depending upon the
voltage across the instrument terminals.

The ammeter coil is wound with coarse wire
and carries the current to be measured. Calibra-
tion is effected by changing the relative position
of the coils and the vane and in some cases by an
adjustable resistor connected across the terminals
of the coil.

The moving iron instrument can be used on
d.c. with sufficient accuracy for most uses around
# transmitter. The instrument will read slightly
different, depending on the direction in which the
current passes through it, but an average of the
iwo readings secured by reversing the connec-

CIRATY

FIG. 1.— THE INTERNAL PARTS OF A “MOVING
fRON" INSTRUMENT ARE INDICATED ABOVE

T'he coil which surrounds the irom pieces magnetizes them
to the same polarity and cauwses them to he mutually repellent.
A8 ome plece iz fived in position, the other which carries the
potnter 13 caussd to rolate away from il against the action of the
cutl spring. I8 finul position depends wpon o balance betwesn
the farce of the spring and the magnetic field. Kegardless of the
direction of the lines of force of the naynetic jield, the lwo
pieres will always be of the same magnetic polarity and the
inatrument will, therefore, be suitable for either d.c. » a.c.

tions to the instrument terminals represents the
actual value of d.c. passed through the instru-
ment. This difference is usuall;’ so small that it is
of no material importance in a transmitter.

The torque produced by a hair spring when
turned through & given angle, is proportional
to that augle. ‘The repulsion force bx:tween the
iron vanes in the moving iron instrument in-
creases at a higher rate than the current through
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the magnetizing coil, and in some instruments
may increase nearly as the square of the current
being measured. Therefore moving iron instru-
ments have a scale which is closely spaced near
the bottom and much more open near the upper

Permanent

"~ Magnet
Moving Coil
Multiotier or
¢ Separate series

Q) resistor

FIG. 2 — THE GENERAL SCHEMATIC ARRANGE-
MENT OF A D'ARSONV AL VOLI'METER IS SHOWN
ABOVE

In addition tv the baric moving coil assembly, th
rexiator connected In series with the coil winding. Thi o
iy ealled the multipher and the range of the meter uill be
dependent upon ils value. Its rexisiance ix usunlly quite lagh
and 1n high-voltage meters it is mounted 'n a separate box and
must be connected in series with the meter when it i put in
fervice,

end. When instruments of this type are being
purchased care should be taken that their range
is such that the values to he measured come in
the open part of the scale rather than near the
lower end where the instrument is difficult to read.

D' ARSONVAL INSTRUMENTS

Practically all of the d.c. voltmeters, milliam-
meters, and ammeters used around a radio trans-
mitter operate on the I)’Arsonval principle. An
example of the D’Arsonval type of movement is
illustrated in the first photo.

The D’Arsonval movement depends for its
operation on the force causing a conductor carry-
ing current to travel across a magnetic field in
which it is placed. The movement, as may be seen
in the second photo, consists of a square coil of
wire carried by a pair of pivots so located that
the coil is free to turn in the magnetic field be-
tween the poles of a permanent magnet. The coil
carries & pointer moving acrosg the instrument
scale, and a pair of hair springs which restrains
its movement and returns the pointer to zero
when no current is flowing through the coil.

Current passing through the pivoted ecoil
causes it to tend to rotate, rotation being opposed
by the hair springs. T'he torque produced by the
current is proportional to the current flowing
through the coil while the counter torque pro-
duced by the hair springs is proportional to the
angle through which the coil is turned. Therefore
the angular displacement of the coil is propor-
tional to the amount of current flowing through
the coil and the pointer will move a distance
proportional to the current or voltage being
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measured. The instrument will, therefore, have
an evenly divided scale.

Current is led into the moving coil through the
same hair springs that are used to control the
position of the pointer. A stationary block of iron
is mounted inside of the moving coil in order to
eut down the reluctance of the magnetic circuit
and cnable a refatively small magnet to produce
the necessary Hux. This iron is so shaped that the
field strength in the air gap through which the
eoil moves is uniform, iusuring that the instru-
ment will have a uniform scale.

[y Arsonval voltmeters as shown in Fig. 2
have a high resistance connected inseries with the
moving coil. Its value is adjusted so that at full
scale voltage an amount of current lows that will
just bring the pointer to the full scale position.
At any intermediate voltage, the pointer will
take up a corresponding position.

Instruments of this type require between 5 and
20 milliamperes, usually averaging around 15
milliamperes, for full scale deflection of the
pointer.

When the full scale voltage is 150 volts or
fower the series resistor is usually placed inside

4 MORE DETAILED VIEW OF THE MOVING COIL,
POLE-PIECE, HAIR-SPRING AND [KRON ¢ORE
MAY BE SKEN HERI

The permanent mognei and oie pole-piece have heen re-
moved, ‘I'he iron core is fastened to the plate of nove=maymnelic
nmn’rml to which the pale-i % mounied and i located in
; -fere with the motion of the coil
er the wseiul range of rolntion, At the center of the hair
spring may be ceci the pivot wpon which the col rotates. At the
left end uf the ol may be secn a short rod with a weight
siounted wpon 1t Thir iz to counterhalance the weight of the
winter and make the position of the pointer indenendent of
the angle at which the weter is held.,

the instrument case or mounted directly on its
back. Where the voltage exceeds this value it is
usual practice to supply 2 separate resistance
box which must be connected in series with the
instrument. Generally speaking, it is not good
practice to dissipate more than 114 watts inside
of the case ol anh instrument because of the re-
sultant heating etfect. This limitation prevents
placing the series resistor of the higher voltage
rueters inside the case.
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The I)'Arsonval d.c. ammeter and milliam-
meter is illustrated in Fig. 3. This type of instru-
ment contains a relatively low resistance strip,
or shunt, through which the current, to he meas-
ured is passed. The terminals or the moving coil
are connected across this resistor, so that the
voltage drop caused by the current passing
throngh this resistor is applied to the moving
coil. It is obvious that the ammeter is essentially
a voltmeter, having a very low range, and meas-
uring the voltage drop across a resistor carrying
the current to he measured.

The only difference between an ammeter and
a milliammeter is in the size of the shunt em-
ployed. The movements are usually designed to
come to full seale at between 50 and 100 milli-
volts.

RADIO FREQUENCY INSTRUMENTS

All instruments for measuring radio frequency
current. depend for their operation on the heat-
ing effects of the radio frequency current being
wieasured.

‘The thermal expansion instrument contains a
fine wire through which ihe current is passed.
The expansion of the wire due to its healing is
measured by a pointer, the position of which is
controlled by the length of the wire. '{’his type of
instrument is relatively slow in its operation and
has been largely superseded by instruments oper-
ating on the thermal-eleciric principle.

When two dissimilar metals are joined together
and the junction heated, a voltage is generated
which is proportional to the difference in tempera-
ture between the heated junction and the other
ends of the wires. Figs. 4 and 5 show two methods
of using this principle in connection with a T)’Ar-
sonval movement to measure radio frequency
current.

‘The construction shown in Fig. 4 is emploved
where the amount of current to be measured is
relatively small, usually not to excecd one half
ampere. T'wo small wires of dissimilar metals are
clectrically welded together at the center. The
radio frequency current to be measured passes in
through one wire and out through the other,
heating the wires and the junction. The remaining
ends of the wires are connected through a cali-
brating resistor to the terminals of the moving
coil of the instrument. The heating effect of the
radio frequency current passing through the dis-
similar wires causes a direct current voltage to
be generated, which in turn resuits in a flow of
direct current, through the instrument moving
coil circuit as shown in the illustration.

The heating effect is proportional to the square
of the radio frequency current being measured
whereas the voltage generated scross the junc-
tion is proportional to the temperature. ‘There-
fore, the motion of the pointer over the seale will
increagse approximately proportionally to the
square of the radio frequency current passed
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through the thermo-couple. Because of these {ac-
tors the instrument has a scale which is crowded
at the lower end and open ai the upper end. This
makes it necessary to purchase instruments of
such a capacity that the average current to he
measured will be in the open part of the scale.
Radio frequency ammeters of this type are not
especially accurate below a quarter of the full
seale capacity because the divisions are crowded
at the lower ends.

Where the radio frequeney current to he meas-
ured exceeds approximately one half ampere,
it is customary to uge two dissimilar wires
connected in parallel asfaragtheradiofrequencyis
eoncerned, but connected in series as far as the
thermal-electric effect is concerned. This system
of connections is shown in Fig. 5. It will be noted
that the voltage produced at the junction *“ A" ix
in the same direction as the voltage produced by
junction “ B’ and they are in seriex so far as the
d.c. path is eoncerned. This resuits in not only a
higher thermal-electric voltage but also much
greater current carrying capacity.

Most thermo-couple instruments are designed
for a d.c. voltage across the moving coil at full
scale of between 15 and 25 millivolts. In all cages
they are calibrated by adjusting a small calibrating
registor connected in series with the moving coil.

GENERAL

It is rare for one to have trouble with the
moving iron type of instrument since the forces
on the parts are relatively light, and there are no

Pole \
;i(/ccis Permanent
s \

Magnel
Moving Coif

FIG. 3, — THIS SHOWS THE METHOD BY WHICH
THE D'ARSONVAL MOVEMENT IS APPLIED TO
THE MEASUREMENT OF ((URRENT

A piere of resistance wire i3 comnecled neross the terminals
of the maoving coil and the current to be measured pusses
through it. The voltage drop across the shunt iz npplied to the
moving cotl and couses a flow of current through it with its
resultant movenient of the coil assembly and poinier,

moving conductors. In addition to this the mov-
ing iron instruments are not so likely to be abused
since they are usually employed as filament volt-
meters and it is rare that sufficient voltage is ap-
plied to the filament circuit to damage the in-
strument.
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D’ Arsonval voltmeters sometimes cause trou-
ble due to open circuits in the muiltiplier or series
resistor. ‘These resistors are wound of the finest
resistance wire to be had and are easily damaged
by mechanical abuse or by allowing the multi-
plier to get wet. If the multiplier is made up of
sections, the open section cau usually be found
and bridged without the necessity of sending the
instrument back to the manufacturer. Tests for
open circuits should be made with a 6-volt bhat-

Lermanent
Magnet

Moving Coié

Calibrating
Resistor.

RETerminal RFEPath  RF rerminal

FIG. ;. -~ WHEN THRE AMOUNT OF RADIO FRE-
QUENCY CCURRENT 70 BE MEASURED IS SMALL,
A SINGLE THERMO-COUPLE IS KMPLOYED

T'he radio frequency currents puaa through the junction of
the two dixmimilar melals and generate heat which in lurn
generatea a small d.e. potential across the junctiom, This d.c,
qurgser thromgh the [)'Arsonval wnovement and actuates the
snoving coil to which the pointer i attached, A vesistor in
xertea with the maming cotl allowa the meter ta ha calibrated
udthout attating  adjustment of the thermo-couple or
momng cotl,

tery connected in series with a telephone receiver.
Any other method of testing is liable to result in
a current through the moving coil sufficient to
damage the instrument. Also the resistance of
the series multiplier is usually so high that opens
can only be found by means of a relatively sensi-
tive test circuit.

Milliammeters are often damaged by the user
by accidentally counecting them across a low
voltage source that has insutficient resistance to
limit the current to & value below that which will
burn out the milliammeter. An ordinary dry cell
will destroy a milliammeter or millivoltmeter
almost instantly. T'he damage done may consist
of simply bending the pointer but more often
consists of tangling or burning off the hair springs,
overheating the moving coil, or damaging the
pivots.

A bent pointer can be straightened by holding
the pointer near the pivot attachment with one
pair of tweezers, and straightening it with an-
other pair. Do not try to hold onily the moving
coil when bending the pointer as this will, in
many cases, loosen the attachment between the
pointer and the coil system.
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Tangled hair springs can usually be straight-
ened by the use of tweezers. If the springs have
been overheated, it will be necessary to install
new ones. This can best be done by the manu-
facturer, since he has springs in stock that have

rermanent
Magnet
Moving Coil
Calibrating
Resistance

)
RETerminal
R.E. Terminal

FIG. &. - FOR HIGHER CURRENTS THE SIMPLE
TYPE OF COUPLE IS NOT USED

In thin case, the radin frequency current fiows through two
wires or sirips in parallel. In the draunng, the heavy line
vepresents one type of metal and the thin line another. The
Junctions at which the d.c. 18 yenernted are ut the middle of the
wires and are laheled A and B. Ay far as the moving coil
system iz comcerned, these are in series and the voltages gen-
erated aid each other becanse they are of the correct polarity.
As in Fig. 4, u calibraiion resistor 43 provided.

the proper characteristics, and also has the special“

tools used in assembling the springs on the mov-
ing coil.

If the user has occasion to install his own
hair springs, he will find that the best soldering
iron to use is one made up of a piece of No. 8

eopper wire sharpened to a fairly fine point. The .

tweezers used in holding the hair spring can be
made by taking an ordinary pair of tweezers and
grinding them to a fine point. When soldering
the hair spring in place, do not heat the body of
the spring, but only the ends where the attach-
ment is to be made. Use rosin, or some other non-
rorrosive soldering paste as a Hux.

The usual difficulty encountered with thermo-
souple rudio frequency instruments is that of
burning up the thermo-couples by current over-
load. This seldom results in any damage being
done to the movement and the trouble ¢an be
corrected simply by replacing the damaged
thermo-couple with a1 new one. Most manufuac-
turers of instruments of this type will sell the
thermo-couples separately so that the customer
can make his own replacements.

When replacing the thermo-conples, it will
wsually be necessary to adjust the resistor con-
necied in series with the moving coil in order to
bring the instrument to ecalibration. Calibration
ean be made with 60-cyele current ag the reading
of the instrument is the same on radio frequencies
as it is at 60 cycles.
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The capacity of thermo-couple instruments
can be changed by soidering a shunt made of
short piece of copper wire across the thermo-
couple lugs. If it is necessary to double the ca-
pacity of the instrument, the instrument shouid
be brought to full scale by means of 60-cycle a.c.
A shunt should then be soldered between the
brass block carryving the thermo-couples, and ad-
justed so that the instrument reads one half the
full scale value. The current passing through the
instrument then will be represented by the read-
ing of the instrument multiplied by 2.

Shunts on radio frequency instruments always
should he as short as possible, and placed parallel
and close to the thermo-couple. If they are placed
outside the instrument. case, the instrument will
not read exactly the same on radio frequencies as
it does on 60 cycles.

Do not attempt to increase the capacity of a
radio frequency ammeter to any extent by in-
creasing the resistance in series with the moving
coil since this simply results in overloading the
thermo-couple and probably will lead to its ulti-
mate destruction.

A milliammeter can be used as a voltmeter by
using it to measure the current caused to flow
through a known resistance by the voltage to he
measured. For instance, 2 100-milliampere milli-
ammeter can be used as & 1000-volt voltmeter
by connecting in series with the instrument a
fixed resistance of 10,000 ohms. The instrument,
would draw 100 milliamperes at full scale which
would be an objection if it were to be left con-
tinuously in the circuit but will serve for short,
tests.

The range of any of the voltmeters can be
changed simply by changing the resistance of the
series multiplier. 'he full scale capacity of a
voltmeter is proportional to the iotal resistance
of the multiplier and movement. Therefore if one
desires to double the capacity of a voltmeter it
is only necessary to double the total resistance,
which means connecting in series with the in-
strument another resistor equal to that of the in-
strument and multiplier.

For most radio work, the enameled resistors
used as grid leaks make sutisfactory seriesresistors
for increasing the range of voltmeters or for meus-
uring voltage by means of milliammeters. These
resistors will dissipate anywhere from 30 to 100
watts, depending on the size. If necessary, two
or more can be connected in series for the higher
ranges.

Stickiness of an instrument pointer or sluggish-
ness in reachiug either zero or the value to he
measured, is cansed by dirt in the space in which
the coil or moving vane rotates or is due to dull -
or broken pivots. The dirt can be removed by
blowing through the air gap or by means of a
small piece of paper. The pivots can be sharpened
by whetting them with a small piece of Arkansas
oilstone. However, it is usually best to send the
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instruments hack to the manufacturer in case
the pivots are damaged.

Cienerally speaking, the instrument used in
radio transmitters gives less trouble and more
reul service than any other part of the equipment.
They are cheap enough so one doesn't have io
make them himself and a little mouey invested
in good instruments always pays.

Facts About Glass Arm
(Condinued from page 26)
eorrectly. This is & strain, and the ‘‘upset’ or
“nervous’’ operator soon is working against
himself, like one trying to swim up a swift stream.

While telegraphing, the arm is in an unnatural
position. The blood cannot circulate freely to
the extremities as if it were being used in swing-
ing motion. Pressure on the table not only retards
circulation but interferes with nerve {unctioning.
The muscle and nerve tissues become impov-
erished and their vigor and elasticity diminish.
Capillary circulation becomes weak und in ad-
vanced cases ceases altogether. The hand usually
8 cold, clammy, and while there may be no pain
to speak of, the victim is aware of an uncom-
fortable feeling from the tips of his fingers to
his elbows.

Now, the question of a remedy arises. Will
exercises help?

If the condition is true neuritis, and only a
capable physician can determine this, exercises
of any kind will do more harm than good. Exer-
cises should not be taken until the cause has
been cleared up; then, certain exercises will help
to build and develop the small muscles of the
arm which in time, if followed properly under the
direction of & physician or one who understands
the condition, will restore it to its normal state
where it will respond readily to the mental im-
pulse. It must be understood, however, that just
any kind of exercise will likely do more harm
than good. As with medicine so with exercise:
*What will cure one will kill another."”

I have had occasion to interview many cele-
brated musicians, artists, and others doing work
that necessitated the free, easy action of their
hands, arms and fingers. In every instance [
found that the ‘“‘right kind” of exercise con-
stituted part of their daily routine.

How necessary, then, are corrective exercises
for developing the telegrapher's arm? He needs
certain exercises to promote free circulation to
his finger tips, to rebuild broken down cell tissues
and carry off the dead cells. He needs other forms
of special exercizes to develop the small muscles
as they should be developed in a telegrapher's
arm — not, like those of a blacksmith, luborer
or strong man — to promote uniformity, rhythm,
normality, speed, and accuracy.
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A muscle-bound arm cannot send on a tele-
graph key. Many cases of so-called cramps of
various forms verging on paralysis in some in-
stances, are muscle-hound conditions bhrought on
by the wrung kind of exercises. I suy positively,
and any physician will bear me out. that in-
discriminate exercising frequently does irrepara-
ble harm. The antiquated methods of certain
well-advertised physical culturists may give =
telegrapher large, beefy arms that are useless
for sending or writing.

The wrestler and boxer need different aystems

of exercises. The ball player, aprinter, distance
swimmer, walker and tennis player — all, must
take specific exercises to develop certain muscles
in the right proportion to meet their require-
ments in muscular control and retlex curdination
necessary to skill and periection. The ¢hampion
wrestler of the world would be helpless in the
prize ring with a Jack Dempsey. He has great,
bulging muscles, it is true, but they have been
trained to pull, tug, twist and hug-—not to
strike a blow; and what would Dempsey do in
# tennis court pitted against a Tilden or Wills?
He could hit the ball with greater force than
either, but they soon would easily defeat him
hecause their muscles have been not only properiy
developed, but trained to coordinate in playing
the game. Their minds, muscles and nerves func-
iion together.
» That the mind and its proper f{unctioning
plays the most important part in telegraphing,
no vne cat question; hence it is guite obvious
that many cases of glass arm can be traced to
improper methods and a lack of mental and
muscular codrdination.

At another time I shall discuss this phase of

“the subject and pass along the benefits of my ex-

perience in handling many thousands of cases
during the past eighteen vears.

- .
GoD BLESS YouR
LITTLE SouL, oM™
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Re: An Improved Super-Heterodyne

By J. M. Grigg*

HE article, **An Improved Super-
Heterodyne,”” which appeared in the
December issue of QST described a cir-
¢uit in which a flaw has since come to
Ilght In this discovery it was revealed that the
eircuit as shown is not satisfactory if separate
tuning controls are used. The rcason is that the
loop circuit, in series with the grid coil, offers

of frequencies cannot occur, and there is all the
utility and flexibility of a separate oscillator.
Separate tuning controls may be used, this in
the average case amounting to a requirement as
single control for a high-beat super is a feat of
engineering.

The only change in the oscillator coupler is
the addition of a 30-turn pick-up eoil ingide the

) st | I Gy highwe e
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FIG, [, = THE REVISED (
wllator but that funciton has been tranzferred to the first inter-

The first detector no longer in the os

CIRCUIT

VD?F:[]:I!P frpqumr-u amplijier tube, The third and fourth tubex are adjusted ag detectors and no means i

reyeneration, T'he constants are:

L 33 turts of No. 24 d.c
L, L2, L3 and V4 arve specified in Fig, 2
Ry — shmw, (/ged ax volume conlrol.

enough impedance o stop oscillation if it gets
into resonance with the oscillator cireunit, thus
causing an objectionable click.

fn the arrangement shown herewith (Fig. 1)
the difficulty has been nicely overcome with the
climination, as well, of whatever disadvantage
might acerue from stray coupling between tuned
sircuits, A circuit of this nature, only less elab-
orate in form, did satisfactory service in low-
frequency supers over an extended period; in the
application to high frequency amplifiers, however,
there is one pitfall that must be pointed out.
if lower-beat tuning is used, the oscillations will
foul with the amplifier frequency at one point
but this, of course, must happen even with a
separate oscillator. For the case in mind where
the intermediate frequency amounts to several
hundred kilocycles and upper-beat tuning to
egcape interference is the intention, this fouling

* 5951 8. Tripp Ave., Chicago, Ill.

1! ul‘o mm{ rp\:malr with. L,
noh forme or @ 75-turn duolateral coil may be employed.

i pufd. fized.

000 ppSd. fized,

50 upjd, fired,

zame frequency ax does 6, C8, C4.
3, C4.

tubing, with no change of grid biasing or plate
voitages, Excepting for the connecting in of the
pick-up coil, the only change in wiring is the
transfer of the plate and grid coils to the second
tube circuits. The seat of oscillations goes with
the transfer but the additional load on the biased
tube is insufticient to cause distortion or voltage
foss. Cirid rectification may be used i desired
but no doubt, the loss in selectivity will otfset
the gain in signal strength.

Another change in the original circuit is the
substitution of an acditional rectifier tube in the
place of regeneration, an arrangement that has
also been proved in other circuits. tsed in this
manner, the additional tube gives the equivalent
or better, of another stage of amplification. Al-
though u 201-A will serve a3 a makeshift, a
high-mu tube is preferred, owing to the required
resistance coupling. For the resistors, ordinary
grid leaks suffice very well. Plenty of high-quality
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snergy will he passed before overloading oecurs.
nevertheless, overloading occurs on ordinariiy

L‘—~~ 27 tube —->§
!

FIG. 2 — PHE DIMENSIONS OF THE OSCILLATOR

COUPLER

1 Insine the
she ey

strong signals: for this reason a volume control
ahead of the detector is imperative,

A New Monitor
N outstanding coutribution of radio anu-
Afacuuers to 1920 amateur station equip-
A ent is thenew Aero monitor. [tsdesignand
coustruction show a tharough understanding of
the requirements to be met not only astooperation
but also ux (o wechanical features und *dress,”

- —
FRONT VIEW OF THE MONITOR

Fhe jinmwens conirai Lhone Jack is to fhe (off of the dial,

I'he monitor ix 2 completely shielded unit, the
wetal case being finished in crysial black. Both
“A"and B hatteries are coutained within the
e, the B battery beiug of the small 2214
volt AT battery in & two cell

size while rhe A"
atfair of The {arge Hashlight tvpe. Both batteries
are vlamped in place and are removable, Aveess to
the itside of the ghield is gained by removing the
back plate which is held in place by three nuts,

A 00 type tube is used, the switeh for iis iila-
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ment supply being incorporated in the filament
control phone jack, Inductances of the tube-hase
tvpe are provided for the 3500-, T000-and 14,000-
ke. bands. Adequate coverage of the three bands
is obtained aud the circuit is such thai smooth
oscillation without squealing is obtained over the
full frequency range of earh coil.

In operaiion under usual station couditions a
QNAA signal is obtainable when monitoring the
signal emitted by the rransmitter. 'he device is

REAR VIEW WITil THE BACK COVER-IPLATE
REMOVED

also applicable to frequency checking as a cali-
brated oscillator or as un oseillator in conjunction
with a frequency meter ag deseribed in the articie
“The Frequeucy Measurement Problem,"” Octo-
ber, 1928, QST

wed L

Atlantic Division Convention
June 21st and 22nd at Philadelphia, Pa.

HE Third Annual Atlantic Division C‘oi-

vention will be held in Philadelphia, £u.,

June 21st aud 2nd, under the auspices of
the Philadeiphia Radio Association. The Hotel
Walton, centrally locaied, has been chosen for the
convention activities. It is the intention of the
esonvention committee to wmake the convention
davs sparkle with ariginality and new ideas. but
the age-old traditions of hain conventions will
be carried out also, with technical talks, trips,
stunts, ete., that will amaze und delight even ihe
dyed-in-the-woul delegate.

The reception committee will be ready and
auxious Lo serve every one and see that those who
come are housed properly according to the size of
their pockerbook,

The eonvention iickets will be 00 cach.
Farl McCullough, Financial Secretary, 36 No.
SGth S, Philadelphia, Fa., will appreciate fwear-
ing [rom those who intend to be present.
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Thia ix the second published entry in the Station Description Contest detailed in the March izsue of QST. T'he station
deseription considered the best of thase on hand will be published in ecch succeeding tssue during 1929, — EDITOR.

HE ancestor of W8BQ, owned and
operated by H. M. Walleze at 997
North James St., Hazleton, Pa., way
born back in 1912, The bug had stung
hard and a *‘two-hit."” galena detector and two-
slide tuner got NAA - when the galena was in
the mood. A motor-hoat ignition coil was sal-
vaged, after several hours' diving, from the bot-
tom of the Erie Canal where its owner had been
seen to accidentally drop it one day. Thus the first

meters are as follows: S-ampere oscillator tank
radio frequency ammeter; 100-milliampere oscil-
lator plate current milliammeter; 300-milliampere
amplifier plate current milliammeter, and 3-ampere
antenna current ammeter. Also from right to left,
the Marco dials control the variable condensers
as follows: Oscillator tank: neutralizing; amplifier
tank, and antenna series. The 5-ma. Weston
milliammeter at the lower right is used with an
Electrad 73-watt, 100,000-ohm resistor in series

THE NFEAT

The trons

Srequency re
und gunteh are at the lower left,

fransmitter was obtained. It finally grew to a
busky 1-kw. spark whose near-synk note was
widely known. So much for the “apple-sauce
age,"” gone but not forgotten.

‘I'he spark was dethroned by a 5 watter in 1922,
Stocks gradually went up to a 250-watt. hottle
and then settled hack to the present 50 watter,
erystal controlled.

‘'HE TRANSMITTER

The transmitter proper is completely centained
in one unit and was built with the idea of semi-
portability: not that there is any desire to carry
it around but in event. of & move, a S-ton Mack is
not called for. All of the important controls, or
rather those most used, are on the panel where
they may be easily reached without danger of a
“ram.” The panel is of bakelite, 30 inches long
by 20 inches high and the over-ail depth of the
transmitter is 14 inches. A glass enclosure is
normally in place to keep out dust.

Referring to the photograph of the transmitter,
from right to left the Weston type 301 and 425

AND CONVENIENT ARRANGEMENT OF
er 13 al the cxireme left, Next in oider ore the frequency meter in itz case, the low
ro Jedgh frequency trafiic iuner, Vibropiex and monitor. The generator field rheostat

STATION EQUIPMENT

to make up a 500-volt d.c. voltmeter for the
oscillator plate supply. The knob to its right con-
trols a Bradleyleak type E-210, 0-30,000 ohms,
used for fine adjustment of oscillator plate
voltage.

Directly above the 500-volt meter is the knob
controlling the crystal selector switch to be ex-
plained later. The cam switch in the center is
used to throw the Weston 15-volt a.c. meter, on
the left, to either the 10-volt or 7.5-volt filameni
circuit. The knob to the left of this meter is that
of the Bradleystat in the primary of the filament
trausformer and is used for fine adjustment of
filament voltage. Directly above the cam switch
is the knob of the Dradleyohm E (taken from
a B substitute) used for obtaining grid bias for
the amplifier. Theoretically this may be a poor
method of obtaining hias but, considering all
things, in practice it is very much superior to
batteries, especially where variations are in steps
of 2244 volts per block.

Referring to the rear view of the transmitter,
the equipment immediately identifies itself hut
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just a few points may he pointed out and ex-
plained. The oscillator equipment is seen at the
left. ‘I'he knoh back of the tube is that of a re-
eeiving type Bradleyleak used to obtain grid bias
for the oscillator tube. One erystal mounting has
been removed to show its two mounting jacks Lo
the left of the mounting which is in place. The

PHE FREQUENCY METER
NEMOVED

WITH 118 COVER

amplifier plate radio frequency choke is next to
the National tank condenser while the large fixed
condenser to the left of the R.E.L. inductance is
the amplitier by-pass condenser. Someone may
throw up his hands in horror at the placement of
the tank rondenser, by-pass condenser and tube
with relation io the field of the ampiifier induc-
tance and at the lack of shielding in such close
qguarters. Actually, quite a liitle study and ex-
periment was given to placing the inductance
where it is and no ill etfects have been noticed, the
lorses in this ease beiug insignificant. Not the
slightest difficulty is encountered in neutralizing
the wwplifier or is had from feed-back.

‘T'he sheif is of bakelite, 2% inches long by %
inches wide and is mounted 214 inches back of the
panel. ‘The switeh for eutting out the neutralizing
condenser when doubling frequency is just to the
feft of the 50 watter. T'he pancake antenna
coupling coil is mounted on a brass rod so that
coupling may be easily and correctly adjusted.

Practically everything on the base-board is
easily ideutitied. The filament hesting trans-
former is home-made and huskily built. Three
secondary windings have been provided, two
7.5 volt and one 10 volt. One of the 7.5-volt
windings is not in use. Bv looking clogely if. can
be seen that the Electrad resistor unsed as =
wuitiplier e the 500-volt meter iz mouunted
directly under the big Ward-Leonard resistor on
the lett by means of a rod through the lower part
of the original Ward-Leonard mouunting. Above
thig, on the under side of the sheif, ia the Faradon
amplifier feed condenser and to the left of that the
wscillator plate radio-frequency choke. It is
noticeable that the two chokes to be seen ure a
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fittle unusual in appearance and they will there-
fore be explained in detail — for they are unusual.

It is common knowledge that radio frequency
has little love for resistance. hince we want to
keep the radio frequency current out of the grid
return and high voltage source, & situple way o
do this is to introduce sotne registance in wire
form. Thercfore, & hard rubber rod of 1-inch di-
ameter was cut in 54-inch lengths and two 1 - 1d-
ineh siots were cui in each length, the slots being
inch apart. ¥me slot was wound full of No.
28 s.8.¢. resistance wire and the other full of No.
2% w.s.¢. copper wire, both windings heing in the
same direciion and connected in series. There are
approximately 200 turns in each siot, As con-
vected in eireuit, the resistance wire goes to the
grid when the choke is used in the grid circuit and
to the inductance when used in the plate circuit,
the copper wire winding being at the low poten-
iial radio frequency end. These proved wvery
much superior to other chokes tried (with the
possible exception of tuned chokes which are
more or less fussy) and are so universally satis-
factory that there is no need to use plug-in
chiokes for the various bands.

T'he idea of not using a grid choke in the crystal
oscillator grid eircuit has been found to be very
poor practice. A choke is just as essential there as
in any other grid circuit. However, be sure that its
natural frequency falls well below that of the
crystal. An extra large number of turns is prefera-
ble to too few or none at all! Immediately in front
of the filament transiormer can be seen o of the
two chokes used in the keying aystem.

'he erystal sclector switch is simply a s.p.d.t.
switch connected as shown iu the vircuit diagram
and permits the use of either one of the two crys-
tals plugged in while the plug-in mountings per-
mit the use of any two of the ervstals available to
make up the combination. For ease in wave shift-
ing, & chart with all the sdjustments for each of
the various frequencies thereon is posted near the
set und each crystal mounting is plainly stamped
with its individual frequency. ‘Uhis makes a very
simple and effective set-up and allows a positive
and rapid frequency shift. An average of 350
seconds is required for a change to auy one of the
available frequencies. All crystals could be
mounted and connected to additional switch
points but this was not considered necessary. The
commotion is just about ax had on one frequency
a8 another anyway!

‘I'he shiny bus wiring is of No. 10 hard drawn
wolid tinned copper. There is no gain in using
High-(* combinations in a crystal controlled rig.
In fact, the tank tuning condensers could just as
well be eliminated except for ease of iuning. For
this reason there ig no call for heavier bus and the
No. 10 is rigid and easy to work. All low-tension
wiring ix run through grounded copper fubing.
T'he core of the filament heating transiormer is
also grounded.
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Operation is sbhout as usual for erystal con-
trolled transmitters of this type with the possible
exception of the oscillator. Instead of sweating
the cryvstal with 450 volts on the plate of the
oscillator tube and then running the amplifier ex-
c¢itation tap down below the plate end to obtain
1he correct excitation, this tap is taken right off
the plate end of the oscillator inductance and the
plate voltage on the oscillator tube is reduced
until correct excitation is obtained. The safety
factor is greater with this method of obtaining
aiuplifier excitation control, the efficiency of the
osvillator is increased and overall operation ¢or-
pares favorably with that obtained with the
“tapping "’ method.

MONITOR AND POWER CONTROL

At the extreme right of the station photograph
is the monitor — with the house telephone
uboard it. The monitor is in reality more than just
4 monitor for incorporated within the same cabi-
net is the transmitter power control. The Na-
tional V. V. dial belongs to the monitoring end
which is & simple oscillating detector of
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ductance method has been entirely satisfactory
for its intended use. A Jewell current-squared
galvanometer serves as a resonance indicator and
the dial is calibrated directly in meters from a
{seneral Radio 224L Precision Wavemeter. Cali-
bration is checked against the Precision meter at
frequent intervals and has beld very well so fur.

The high-frequency receiver is modeled alter
the Westman trallic fuuncr, the L/C ratio being
so proportioned that each coil just covers its
amateur band. The cam switch on the panel puts
the recciver into operation in the down posi-
tion while in the up position it starts the trans-
mitter and monitor in case break-in is not being
used.

A feature of the coils is the use of tickler wind-
ings of few turns, large diameter and closely
conpled to the secondary windings. The regencra-
tion control does not effect tuning. A 112-A tube
is used ag a detector with a large grid condenser
(approximately .01 ufd.) since, within reason,
the larger the better, for signal strength. No
sound reason was seen for using a condenser of

the type of the many recently described
in ST, The Weston type 354 S-volt
«.¢. meter is on the station storage bat-
tery. ‘Throwing the cam switch up cuts
this meter in for readings. throwing
the same switch down lights the fila-
ment of the monitor tube, energizes the
starting relay which in turn puts the
filament and plate supply of the trans-
mitter into action, and lights the pilot
light. ‘fhus the moudtor is always in ac-

tion while fransmitting and iy made
exceptionally effective by the ingenious
method of coupling its output to the sae head-
sets as are used on the receiver. Details of the
coupling arrangementare given inthe Experiment-
ers’ Section of ST, February aud March, 1929,

Next to the monitor in the photograph is the
“bug, "’ equipped with proper weights to hold it
down to 31) words per minute at top speed and
capable of working smoothly at & words per
minute if necessary. The “hug’ keys a relay con-
nected in the center-tap of the tilament trans-
jormer of the power amplifier, both the retay and
key being equipped with condensers and resistors
in series to prevent sparking and resultant clicks.

FREQUENCY METER AND RECE(VERS

The frequency meter ix so constructed that it
covers the 14,000-ke., 5000-ke. and 2500-ke.
iands, respectively. it was originally built sure
time back in the days of wave-meters and it is
perhaps nut exactly correci to refer to it as a fre-
quency meter, although it serves its purpose just
as well. The three-point switch serves to vary the
inductance to give proper coverage of each of the
three bands. No goud reason was seen for using a
trunk full of plug-in coils and the tapped in-

A PEEK

INTO THE HIGH FREQUENCY TRAFFIC TUNER

0000001 pid.! The lurge condenser may broaden
the tuning a bit — but very little if the rest of the
eireuit is correctly designed. This station being
primarily a relay station, no necessity has been
found for r.f. amplification.

The low-frequency (or long wave, if you will)
receiver is a Grebe C'R-9 covering from 150 to
3000 meters and is used for recreation on com-
mercial waves. Many intercsting things still
happen “tup’ there and a big kick may be had
eruising around on these bands and occasionally
hearing an old friend of days at sea. When the
B.C. stations flop for an SON, u dash is made for
the (Girebe which proceeds tv work overtime on
such occasions.

A Jones cable permits quick change of the
common A- and B-supply to either receiver. ‘The
A-supply consists of an Exide 200-a.h. storage
battery with trickle charger and the B-supply of
# homemade climinator. Where the idea that s
B-substitute was N.(Gv. as plate supply for a high-
frequency receiver originated does not matter—
this one works. A 100-volt Fdison B storage bat-
tery is kept fully charged as a precaution agains!
a.c. failure, but this is rarely needed.




oI
POWER SUPPLY AND ANTENNAS
The plate power supply consists of a 1000-
volt, 250-watt, $600-r.p.m. Westinghouse gener-

aior directly connected to the wotor energized
from the [20-volt a.c. line sud a modified Thor-
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power to the latter may be supplied irom the
generator through a Ward-TLeonard 20.000-ohm
resistor, the change being made by simply throw-
ing the switch provided for the purpose.

The motor-generator unit is housed in a tin-
lined box as shown in the photograph of the unit.
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darson power pack delivering 400 volts d.c. The
high-voltage generator is normally used to sup-
ply plaie power io the 50-watt amplifier only,
but in event of failure on the part of the 400-voit
rectifier supplying the erystal oscillator, plate

00 ma. choke,
hmrr/ 30 ma, »ceumq choke

rof wm-

MA-~~'*-7’““-"'1llznn-p»rr Weatan type 301
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M Ay — O=100-milliamy
2.2, milliamm

wit Weston

Wesion type 301

type 4i8 a.. rolt-

Weain'n tyme 301 d.c. wlligmeter,

valt-

e (F 1f7mp1p1
gh=ratin moniior ,-m:p ng trans forms
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The lining, machine frame and negative high
voltage are grounded to eliminate ““hasit.” T'wo
stacks of paper towels beneath the base abworb
mechanical vibration —— or rather blot it out! The
small radio frequency choke mounted above the




Jung, 1929

eoupling is RFC, of the diagram and is con-
nected in the field lead going to the field rheostat
located ut the left on the front of the operating
table. This choke was found necessary in elimi-
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and what not. Its exact location otherwise is Lat.
N 40° 57 30/, Long. W 76° 15" 6'. If you arc not
4 navigator or a navigator's offspring, that is
Hazleton, Pa., the heart of the hurd coal region.

nating & small amount of *‘hash”
in the receiver which resulted from
bringing these Jeads so near the
receiver,

The generator output filter is
contained in the compartment at
the left and consists of a 1-ufd.,
1750-volt condenser, two 114 henry
chokes in series and a sceond 1-ufd.,
1750-volt condenser across the out-
put. A fuse is eut in between the
generator and filter in the positive
lead for protection in case of eon-
denser failure. The =mall filter
allows just enough modulation to
produce a mellow d.c. note. From
the filter the d.e. passes through a
300-turn, 3-inch diamater radio fre-

yueney choke intended to keep any
stray r.f. out of the filter and gen-
erator. R.f. is hard on filter con-
densers and generator windings! A lead sheathed
cable carries the high voltage output to another
room and to the transmitter.

On the top of the motor-generaior hox ure
focated the starting relay and a.c. line fuses along
with the 400-volt oscillator plate supply. The
primary of the Thordarson transformer of this

unit is tied in shunt with the motor so that the

oscillator plate voltage comes up with the wmpli-
fier high voltage. A resistor is shunted across the
contacts used for closing the a.c. supply to the
primary of the filament transformer and is so

REAK VIEW Ot THE 50-WATT CRYSTAL-CONTROLLED TRANS-

MITTER

The receiving antenna is in approximately the
same location and is an indoor atfair 30 feet long.
It is admitted that the equipment could be
fitted with quite a few up-to-the-minute improve-
ments. For example, in the opinion of many, the
receiver sorely needs a 222-r.{. stage and a screen
grid peaked audio amplifier. However, plenty of
)X rolls in on the present receiver and any in-
crease in sensitivity ouly adds to the QRM. In
designing and constructing the entire station, the
eash available for the works was limited. Keeping
this all-important point in mind, for the use to
which it was intended to put the station,

careful consideration was given to com-

THE SHIELDED MOTOR-GENKRATOR AND FILTER

adjusted that the tube filaments are at half
voltage while the transmitter is idle. This con-
tributes greatly to the life of the tubes where
the transmitter is started and stopped at fre-
quent intervals.

The transmitting antenna iy a half wave for
3500 ke. (80-meter hand) and is 2065 feet above
sea fevel, 2000 of the fect being hard coval, rock

pensation in results and strictly un-
necessary or unimportant ‘‘improve-
ments”’ weighed against cost. There iy
often & tendency towards overdoing the
job with a total disregard for this point.
it is not unusual to find & station
ogjuipped with a fine and costly transmit-
ter and a hay-wire receiver composed of
junk parts — or wice verse. ln this case
an attempt was made to sirike a happy
medium, Cost with results desired and
necessary for the relay type of station
wanted were taken iuto cousideration
UNIT 80 as to permit the realization of a well-

balanced set up with a wide operating
margin of salety and the minimum of up-keep.
As to actual results and operation, they are all
that could be desired. If they iwere not, the
thing would be silent until such time as imn-
provements or vorrections could be made. kvery-
thing must perform its intended work perfectly.
New ideas and the theories of others are not
always takeu for granted as being the last word.



Ap investigation is made, variations are tried
and the resultani change or improvement is
incorporated if found satisfactory. This accounts
for the few deviations from the hexten path.
Pride is taken in the manner in which the
¢utire station is handled; business-like operation

THE SYMMETRICALLY {RRANC
MITTER PANEL

) TRANS-

with a business-like signal from a business-like
station. Any constructive eriticism is always
gratefully received.

Book Reviews

By H. P. Westman, Tech. Ed.

ADIO Operaiing Questions and  Answers,
wmd revised and enlarged edition, by

ilson and Hornung. Published by
MeCGraw-Hill Book Company of New York City.

A

2 pages and U1 figures with two appendices of
.00.

The fact that thia book is a very queer riixture of the
most mudern und extremely antique snd obsolete of radio
equipment is no redection upon the authors. It ia due en-
tirely to the faet that one must consider the cotuwercial
aapects of radio which prohibit from finaneial considerations
the junking of «ll ship equipmeunt that is not of the most
advanced type. T'herefore, it hehooves those responsible
for the licensing of radio operators, v ho may be eslled upon
to tuke charge of most any sort of an inatallation, to include
queslions testing the ability of the candidate to meet those
situations that are fikely to front him. T'he authors ii
their efiort fulfill their responsibility to the embryonic
wireless operator musih head these conditions and it is for
this reason ihat we find such devices ar eryatal detectors,
apurk-coll and are trauvsmitters rubbing shoulders with the
more modern equipment based upon the vieuum tube as a
detector, amplifier aud oscillation generator, In addition
to covering eommereial ship-board conditions, a pleas:nt,
thourh «fiort chapter is devoted to winateur sintion prac
tises and a somewhat longer one to the problema of the
proadeasy man, It shouid be of great assistance to the wan
who has had no commercial experience and must familiarize
himseif with that field through a testbook.

18 pages total. Price, ¥

QOsT

" Elmer E. Bucher.
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The Rudio Manual,
edited by Robert .
P, Van N
1tains o

by (eorge F. sterling,
Kruse, B.S. Published by
wtrand Company, New York City.
1 pages and 273 figures. Price, &

Q0.

Most authors are content, to write » hook ahout a certain

braueh of radio but in this ense the nim séems (o have been
t) eover the teld in ita entirety. ()ne may find data on ship
inatallations, broadeast, smateur and commercial high-
frequency equipment. ss well as fundamentals of efectricity
and magnetisi, vacuutn tube theory aud operating prac-
tises. [iven the present-day radio laws may be fouud betwe
its covers. In short it covers modern radio design, tructias
and operating slmoat regardlesa of the tvpe of station one
may be considering. [t is, perbaps. one of the ecotnmplere
books ever written concerning pravhmi radio eiui 4
aud methods. [t is intensefy practicnl and. beiug based
primarily upon andern eqmpuwnr, s of eonsiderable worth
to the man whose interest in ridio s a wide one. T'hroush-
ont. the anthor attacks problems from the angle of the
who must operate the équipiuent, aking estremely
use of mathematies or involved theorizing.
The commerecinl ship operstor waill find it valuable,
povering aa it does not only spack, are and tube ship-board
radio equipment, but st batteries and motor-generators
as well. T'he broades tion aperacor will, hkewise. find
tuuch to interest him concerning modern broadeast eguip-
wment and methods,

The Radin [ndusiry, published by A.
Company of
tigures. Price,

. “haw
New York City. 321 pages, 30
.00,

The reason no suthor’s name is included in the uhove is
beeause this work is the result of the efforts of a nutiber of
contributora of prominence in the radio industry. [t ir hasxed
upon a merien of leeturea delivered during 1927 and 1928
at the Harvard Graduate School of Business Adminiatration
A4 part of the Businesa Policy course.

A résumé of early radio developments s presénted by
Assistunt Vice-fresident of the R.C
which is followed by x history of mdlu a service during thP
world war written by Creneral .. Harbord. P’resident of
the R. l)o\vlnpmr-nrs sinee M"U are portrayed by
David Sarnod, Viee-President of the R.C.A. The develop-
ment of radio telephonv as a communication n in
covered by Dr. Frank 8. Jewett. Vice-U’resideni of the
A. T & T. Research, snud manufncturing prublerns are dia-
cussed by E. P, Fidwards, BManager of the Radio Depart-
rment of the General Eleetrie Company,

‘I'he law uf the air is presented by Judge Stephen R, Davia
cw York City who outlines the developiueit of the early
radio lawa and showa how the present congested conditions
have come ahout.

H. P. Davis, Vice-President of the Westinghouse I-lectric
and Manufacturing Cempany. tells about the es
broadeasting and the fern versinn of t
vk of Meriin H. Ayviesworth, President of the N
Broadeasting Clotapany,

‘('he distribution and merchandising of radio aeta und the
methods of advertizing such equiptnent ure eovered by . L.
Rav, General Sales Manager, and Vierre Buoeheron, Ad-
vertising Aanager f the 11.C1.Y, raspectively. A shori
chavuter on the wopplication of radio principles and dewvi
to other jndustries sand an sppendix covering some
principles are the work of Harold ¢, Weber of Maa:
aetta tnstitute of ‘{'echnology.

N hm bouk does not concern jtself to uny ereat estent with
.echnicalities of radio communieation, It s primariiy
rerued with its past aud present history and slightly
with possible future Jevelopruents.

Hever:ul of the papers contain » distinet undertone o the
aifect. that there i no actnpus-itke monnpoiy strangling the
indusiry and that a monopoly of commuuaications should not
¥ nzidered 23 damaging a3 most ure wong to believe all
wwnopolies are.
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Two Recently-Announced Tubes

The UY-224 and the UX

.245

By Harold P. Westman, Technical Editor

HE first title considered for this article

was “'T'wo New ‘f'ubes” but mature

reflection indicated that while these

two tubes were but recentlv announced,
they were, nevertheless, new to neither the in-
dustry nor the general public. Both have been
mentioned and discussed to some extent in the
radio press during the past few months and the
fact that they would some day appear upon the
market, seemed well established in the minds of
most.

The UY-224 which we shall discuss first is a
screen-grid tube provided with a heater for opera-
tion on alternating current. It is the much-
tulked-of w.c. screen-grid tube. However, one
must not jump at the logical conclusion and con-
sider it as being an a.c. 222 %, This is not. the case
and the 224 must be cousidered as a distinet
identity having constants all its own. Although it
fulfills for the a.e. operated set the function of the
222 in a d.c. operated one, it is distinctly itself
and is interchangeable with no present-day tube.

It is primarily used as a radio {requency
amplifier but may also-be used as a detector.
Operation may be with either screen-grid or
space-cliarge connection ddepending upon the
characteristics desired.

‘The normal plate and heater voltages are:

2.5 volts nc. or d.o.
[.75 amperes,

Heater voltage. .. ... ...
Heator current.. .
Plate voltage, maximurm and recom-

mended .. ......... 180 volta,
(irid bias, negative . {.H volta,
Sereen voltage, maximum. ., ., . ... 75,

Under these conditions the following characteris-
tics are obtained: values for the [TX-222 under
the same plate, screen and grid voltages are given
for comparison,

‘ (1V-224 U Xnd?
Plate rurrent., . 4 mila, 1.5 mila,
Sereen current not aver 14 of plate eurrent

Plate resistance 400,000 ohms 250,000 ohms

Amplification factor. . .. 420 300
Mutual conductance,
waicrohras. .. ...... .. 1080 1350

DIRECT INTER-BLECTRODE CAPACITANCES

Ffentive ynd to nlate . 001 pufd, Max. 0 02 yufd. Max.
input. P pufd. H. uptd.
Uur.put. el 1200 ppld. 15, ppid.

The '.221 is quite similar in appearance to the
222 although thev may be easily told apart by

tThe values for the 272 are obtained with normal plate
and screen voltages which are {35 and 45 volts respectively,

the base, the 221 having a five-prong, TY hase
and the 222 a JX, four- -prong oue. In addition,
the outer sereen of the 221 is considerably larger
in diameter than is the 222's and one may rec the
insulating strip supporting the heater unit pecp-
ing out the top of the assembly. T'he metal cap
an top of the bulb is the control grid terminal, the
sereen terminating at the grid prong of the hase,

Heaters may be operated in parallel as long ag
sufficiently heavy wire is employved to handle the

iy Ezzov

y Es=-15Y —

Iy Ec3~30Y

I Ec=-4.3V

| R A
Ty Ec=-15v

) Vi ) 00 259
o TIOR Galions Subice? n CLATE Vi wf
i Loconssenasic wiriatoo !

rIG, ¢

Showing the plate and screen enrrenis pintterd against the
plate voltaae with normal heater naoltnge and current and n
sepeen—yrul potential, bd, of 75 volta. Ko ix the contral grid
mltage, Ib ix the plate curreni nmf I d is the acreen-grid current,
Individual tubes wary considerably in iheir operation at pinte
vaitages lawer than the n-grid roltnge and for thix reasin
the portion of the eurnes to the ieft of the ienny vertical line can-
not he considered as haghly acenrate,

current required by the number of tubes in use.
All a.c. leads should he of twisted pair to eliminate
hum (md the connection between the eathode and
the heater is preferably made to the mavable
arm of a potentiometer connected across ihe
heater terminais. i{f & potentiometer is not pro-
vided, a center-tapped rvesistor should he cm-
ploved or the connection made to the center of the
transformer winding suppiving the heater, It is
sometimes helpful to bias the heater negative in

respect to the cathode to eliminate residual hum, -

The voitage necessary o obtain all the improve-
ment from this source ihat ean be had should
not exceed 9 voitg. ‘Tubes shouid not he renoved
from their sockets withont first turning off the
heater voltage n2s the considerable recuction in
Joad current may rause the voltage across the
other tubes to reach a damaging value.
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The voitage for the screen may be ohtained
from a tap off the plate hattery or battery sub-
stitute. It is not recommended that it be obtained
bv meaus of a high resistance between the screen
and the plate voltage supply tap be-
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resistor of between 200,000 and 500,000 ohms,
250,000 ohms being a good value, and the plate
supply voltage should be raised to 200 volts.
With a screen-voltage of 45, the control grid

voltage should be adjusted to obtain

eause the sereen. current will vary
considerably with different tubes. The
use of a potentiometer to control the
screen voltage will provide an excel-
lent. volume control as the screen
potential affects the mutual condue-
tance and, hence, the effectiveness of
the rube as an amplifier.

Although neutralization is not nee-
wy to prevent oseillation, it is
ntial in cascade armplitiers to pro-
vide sufficient shielding to eliminate
feedback external to the tubes. If this
is not. done, it wiil he impossible to
realize the huge gain of which the tube
is capable. Each stage shouid be
shielded from all others and by-pass
condensers and chokes provided to
reduce ¢oupling between stages
through the ¢ommon power supply

a plate current of 0. milliampere
when there is mno signal impressed
upon the grid. "This bias will be about
5 volts, Cirid leak and condenser de-
tection may be emploved with the
same plate resistor and plate and
sereen voltages. Either type of detee-
tion should provide au output that
requires no more than a single stage
of audio amplification, The use of two
stages may cause an excessive hum.

=0 much for the (TY-224,

1IX-245

The 245 is a eross breed hetween a
210 and a 171 with a few other char-
scteristies. It has & low p and is
capable of delivering over & watt and
a half of undistorted power with a
plate voltage of but 250. T'o make
things more interesting, the filament

device. Very short leads should be
provided from the screen to the by-
pass ¢ondenser and to the ground in
order that the screen he as near
ground potential as possible. Because
howling or wmotor-boating may he
caused by the use of tuned impedances
a¢ coupling units between stages, the
use of r.t. transformers is recom-
mended. Suach trouble should not
oceur if the plate source is of low impedance,
though.

The 224 may be cmployed as & screen-grid
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o lines, the ouip
cudited.,

detector and although it may be operated with
either grid condenser and leak or grid bias, the
{ntter is preferred. The plate coupling should be a

luyjed. 1ts
clerisites e guiie
though,
these tubes ure

is of the *‘heavyv’ variety aud may
be operated on either a.c. or d.c. re-
quiring 2.5 volts and 1.5 amperes io
get. properly **het ' up. It is, therefore,
possible o build & set with all the
necessary tvpes of r.f., detector and
power tubes without reguiring more
thap a single filament voltage. ‘U'he
importance of this fact may be realized
by attempting to wire up a receiver eru-
ploying three different types of tubes no fwo of
which have the same filament or heater characier-
isties.

T'he following tabulation will give soine idea us
to the position of the 245 in respect to the other
tubes devised for last stage vperation,

wnd

ool Ureler=

2
Plate wvolitage
Plate current,

nls, .. 6 22 20 i% AS
Crrid tage,

negative ., . RS &) 43 39 s4
Peak id

swing .. 35 50 43 39 “4
Plate  rewint-

ance, ohms 1950 1900 2000 5000 1800
Ampfification

eapatant ., 3.5 K33 K ® 20w
Mutual  Con-

duetance.

wicrohms 1800 1850 1500 1800 2100
[Indistorted

power  ont-

put,  anlli-

watta. ..... 780 1600 72 1600 4600

The most. impressive fact. is that it is possible
with & plate voltage of but 250 to obiain with a
UX-245, the same undistorted output rating as
can be had from a 210 with 425 volts on the plate.
If we had had this tube a few vears ago think of all
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the wear and tear on filter condensers that would
have heen saved, to say nothing of worry and
trouble to the manufacturer of these units. How-
ever, the industry has probably learned a few
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the program was carried out to the letter. With
well chosen words, President Sias, of the Spring-
field Radio Association, which sponsored the
convention, extended a cordial welcome to the
delegates which was re-
sponded to hy Treasurer

Hebert of A.R.R.L. Head-

quarters, who also expressed
his thanks to the Springfield
Chamber of Clommerece for
their fine codperation in
handling the publicity.

With practically every Sec-
tion Commuunications Man-
ager in attendance, a very in-

z % in the afternoon — principal

.s  rvemarks heing made by Di-

T3 o0es  Tector Best, who made his

PG 3

Thin cireuit shaws tirn 1V

things about the manufacture and rating of filter
rondensers so the public should be somewhat
ahead on the works.

There is little more necd be said about this tube
other than that the windings of a loud speaker are
not normally designed to carry currents of 25 or
30 mils and a suitable output device must, there-
fore, be provided. This way be in the form of an
output transformer or choke and condenser rig.
The fatter arrangement is shown in the circuit
diagram and note should be taken that the return
from the speaker goes to the B-terminal and not
to the low side of the choke. 'This saves the a.c.
the trouble of wandering through the ‘B’ sub-
stitute and, perhaps, eisewhere.

Asin the case of the 11X-250, the UX-245is not
designed or recommended for osvillator work and
although it may be possible to obtain satistactory
aperation with some of the tubes, trouble from
secondary emission from the grid will normally be
encountered. It should, however, make a nice
output. tube for the low-powered oscillator-am-
plifier transmitter, the maximum plate voitage
needed being but 250.

The New England Division
Convention
YPRINGFIELD, MASS., was the Mecca of
“Hams' from all over New FKngland on
April 19th and 20th. With the largest
registration on the first day of any previous con-
vention the committee in charge saw to it that

300 employed ny rodio-frequency amplifiers and a third
ax @ grid-bing detector, A nale audin stage wxing o U X-245 (s provided. AUl hattery leads
are by-passed with 0,01 ufd. condensers which in conjunction uith the r.f. chokes shoun,
prevent coupling between stages due to the use of o common power sunply system.,

visor Butterworth and Junior -

_Radio Inspeector Weston had
their hands full with exami-

and some 55 fellows are now
possessors of a regular ticket.

A precedent was established by serving supper
to the gang. This kept every one together, and
after the tables were cleared a peneral stretch
wag had by every one before seitling down to
listen to the “liars” and

wo  structive meeting took place

o2 first appearance in his official -
3 capacity, and by Communi-
:{'EHE“ cations Manager Handy.
- Assistant  Radio Super-

nationsforoperator's licenses -

“stunt-pullers.”” -

Woodrow Darrow, W1AOZ, was the hest liar and

Bailey, W1KH, the second best. Those two have
some imagination.

One of the picasant surprises of the convention
wag the visit to the plant of the Westinghouse

Electri¢ & Manufaciuring Co. at Chicopee Falls, -

a short distance from Springficld, where Mr.
Hutchinson of the Radio Engineering Depart-
ment, plaved host. This trip proved most in-

structive and gave the delegates an opportunity !

to see the latest development in short-wave com-

mercial transmitters, direction finders and mo-
tion-picture talkies. We are, indeed, very much |

indebted to Westinghouse and Mr. Hutchinson.

for the courtesies extended. A visit to WBZ was -

also made.

Saturday afternoon had so many good items

on the program that it kept the big erowd inter-

ested all the time. C. N, Kraus, WIRCR, pave a
zood talk on television, and demonstrated its -

principles. Mr. Kraus also showed some fS-meter .
experiments. Col. Van Horn, Signal Corps, U. 8. |
Army, made a few remarks on the Army-Ama- :
teur Net Work and then introduced Capt. .f. C.
Platt, Jr., Signal Corps Liaison Officer, who
reviewed in detail the present Net Work and .
what such an arrangement means in time of -

(Continued on page &2 :
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Experimenters’ Section

N accordance with the arrangements out-
lined in the last Section report, we are pre-
senting this month the outline on problem
112 covering radio-frequency amplification

for amateur bands.

PROBLEM R12 — RADIO-FREQUENCY AMPLIFIERS
¥OR THE AMATEUR BANDS

The problem of radio-frequency amplification
offers two distinet methods of attack: amplifica-
tion may be obtained at the signal frequency or
the use of an intermediate frequency may be
resorted to in order to obtain the necessary
gain and stability. This latter method received
maost attention and gave better results for many
vears but with the advent of the screen-grid
tube, the problem took on a decidedly different
agpect. It is now possible to amplify at the signal
frequency with satisfactory gain and stability.
As in any other like subject, though, there are
many differences of opinion as to the most
desirable characteristics and the problem of sim-
plifving the control of 1.f. receivers is an impor-
tant one. The use of shielding ss well as the
filtration of common battery leads calls for con-
siderable attention. {)Jne must also take cognizance
of the iuned vs. untuned angle of the case.
Taking the subject by and large, much has al-
ready been done and still more remains to he
accomplished. ‘I'he past history may be obtained
from the following bibliography.

Q8T

The Neutrodyne ('.TV. ‘Funer at 9ZT. {Wallace)
Jan, 1925.

Measuring Very Small R.F. Currents. ('T'urnbull)
Jan. 1925,

‘The Regenaformer. (Browning) April, 1925.

‘'he isofarad Receiver. (Minnium) May, 1925.

lmproving the R.F. Amplifier, {Burns) May,
1925.
Measurements of the Voltage Ratio of Audio and
Radio ‘U'ransformers. (Ramsey) August, 1925,
Adding Punch to Your Neutrodvne. (l3udlong)
Sept. 1925,

A True Cascade R.F.
1925.

‘The Une-Stage R.F, Amplifier. {Pendleton) Nov.
14925,

A Three-Tube Neutrodyne for Short
(Ablowich) December. 1925.

Shieided R.F. Stages. (Clayton) September, 1926,

R.F. Amplification — A Rehash. (Lyford) Nov.
1926,

A Short-Wave R.
1926.

Aroplifier. (Hull) October,

‘Waves.

F. Amplifier. {Bouck) Nov.

A Short-Wave Super-Regenerative Receiver.
(Dallin) January, 1927.

Radio ¥Frequency Transformer Design in Voltage-
Stabilized Svstems. (Marco) Feb. 1027,

Theory of a Tuned R.F. Transiormer. { Browning
and Drake) March, 1927,

Some Tests With R.F. Amplifiers Relow 200
Meters. (Deckendorf) May, 1927.

An R.F. Amplifier of Uniform Scositivity.
i Mesa) May, 1927

A Super-Regenerative 5-Meter Receiver. (Jones)
June. 1927.

A Combined Super-Heterodyne and TDetector-
Audio 20-Meter and 5-Meter Receiver. (Kruse)
June. 1927.

This Short-\Wave Amplifier Business. {Bourne)
Aug. 1927,
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FIG, -« THE CIRCUIT ARRANGEMENT OF THE

tU'I‘() TRANSFORMER IS GIVEN ARBOVE

It will allon the noltage appiied to the ioai to be wither above
s below the line voltage depending upon the pusiiton of the two
switches., When lhe line tap i3 conrected to a poinl belweer. the
iup of the winding and the tap to the ioad. the viitane across the
lvad will be lower than the poitage, Then the iineg I
nécted to the unnding ol a paint between the load tup nnd the
bottom end ai the iwindiny, the d unil be i n ligher voitage
tharn the fine,

The UX- Shield-Crid ‘Y'ube. (Krusei Dec.
1927,
The Shield-Grid Tube As an R.F. Amplifier.

(IKruse) Dee. 1127,

Short-Wave R.F. Amplifiers.
1927.

Cietting the Most Out of the (TX
Dec. 1927,

Double-Detection Receivers With Band-Pass
Filters and Sereen-Girid Amplifiers. (Taylor)
March, 1928,

The UX-222 As a Short-Wave Amplifier. (Lid-
bury) April. 192%.

{Westman) Dec.

2. (Bourne)

A Super-Regenerator for Rhort Waves. (Hart)
~July, 1928,
A Buper-Heterodyne for High Freguencies.

{(Gluck) Oct, 1928,
Receiver (Characteristies and
ments. (Landon) Oet. 1928,

Their Measure-~
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High-Frequency Receivers for the Coming Year.
(Hull) Nov. 1925.

An Improved Super-Heterodyne. (Grigg) Dec.
192K8.

A 1929 Receiver. (Hendricks) Feb. 1929,

Tmproving Short-Wave Phone Reception., (Hulb)
March, 1929,

PROCEEDINGS OF INSTITUTE OF RADIO ENGINEFRS

The Limit of Regeneration. (Little) Aug. 1924,

An  Analysis of Regeneration. (Landon and
Jarvisi Dec. 1925,

An Efficient Tuned Radio Frequeneyv ‘Traus-
former. ( Browning and Drake) Dec. 1925,

Cumbined Electromagnetic and Electrostatic
Coupling and Some Uses of the Combination.
iLoftin and White) Oect. 1926.

Influence on the Amplification of & Common
Impedance in the Plate Circuits of Amplitiers.
i Anderson) March, 1927.

Notes on Radio Receiver Measurements. (Smith
and Rodwin) May, 1927.

A Mathematical Study of Radio Frequency
Amplification. (Smith) June, 1927.

Measurements of Radio Frequency Amplifica-
tion. (Harris) July, 1927.

Note on R.F. Transformer Theory. (Diamond and
Stowell) Sept. 1928,

A Method of Treating Resistance Stabilized
Radio Frequency Amplifyving Circuits. (Snavely
and Webb) Jan. 1929,

Obviously all of these references do not directly
concern themsclves with high-frequency ampli-
fiers. However, many of them contain material
of interest and importance which is applicable to

FrG, 2, - THE BINOCULAR TYPE OF WINDING
DISCUSSED IN THE TEXT
The miagnetic jiled threads thr
iittle exterrud Jield. Because two
hare bo be larger than o stagle cotl 1f it were cieploued,

i hoth cotls and thers iy

the problem in hand and a study of them can
only improve one’s knowledge of the snbject and
help considerably in the final analysis,

A BOOSTER TRANSFORMER

Just after dark when the X gets good and the
peak load is placed on the 110-volt line and you
wateh vour plate and filament voltage slide off
until von conldn't raise {ishkosh, how vou long
for a hokus that would squeeze 4 few more volts
out of that linc! Well, the object of this little
squib is to tell how to make such a thing.
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It is our old friend the auto transformer aund it
may be used either to reduce the line voltage
or inerease it. depending upou the manner in which
it 11 connected to the line and load. The primary
winding is not called upon to handle the entire
load and so can be wound with fairly light wire.
For gencral work 100 turns of No. 20 d.c.c. wire
wound on a core whose eross section is 1
hv 135 inches will do. A window !4 inches long
by 114 inches wide will do nicely and will make
the outer dimensions of the core 6 inches by &
inches. Standard laminated core aterial should
be used and a pile 3.5 inches high of 13 hy 1!
inch pieces will do for the two long legs. the
shorter legs will require a 3145 inch pile of 13§ by
314 inch material.

The secondary winding may consist of {00
turns of No. 14 d.c.c. wire wound either over the
primary or ot the other long leg of the core. TThis
winding should be tapped every five turns so that

H

20002

AN Y

tiigh Voltage &
LN

FIG, 2, ~—~ THE CIRCUIT DIAGRAM OF THE TUNED-
PLATE, TUNED-GRID TRANSMITTER SHOWN IN
THE PRHOTO
A pair of 210's 23 connected /n parallel,

the output voltage may be varied to suit the char-
acteristics of the load. These taps should be
broughe out to a heavy-duty tap switch and con-
nected to only every other switchpoint so as not to
short circuit part of the winding when running the
switch blade across the points. 1t is, of course,
not, absolutely essential that a switch be provided,
the rhange can be made by means of a heavy elip
ag long as good contact is made with the tap.

By means of the transformer, the line voltage
ean be increased by approximately 25 per cent or
decreased by about 20 per cent depending upon
the connections employed. 1t is good practice to
obtain the use of a wsuitable voitmeter and
measure the voltage obtained under the many
possible connections and make @ record so that
there will he no guess work involved when
making & change. ft must also be remembered
that the line voltage is usually lowest ai wbout
nine o'vlock in the evening, rising steadily until it
gets back to normal. Don’t set the transformer o
operate properly under the lowest line voltage
and then turn the set on the next morning when
the voltage is high without previousiy making the
proper readjustment to suit the changed condi-
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tions. It’s rather expensive to light the room with
%L filaments!
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e J. B Deines, WOC'V,
240 Brooks St., Topeka, Kansas.
O THE

BOME SUGGESTIONS IN THE DESIGN

OSCILLATOR-DETECTOR CIRCTUIT

By C. A. Hultberg *

For highest efficiency in reception where dis-
iortion of the incoming wave due to the cutting
of wide-bands is of little importance, such as in the
case of telegraphy, and where increased selectiv-
ity is paramount, a receiving circuit should be
designed to have a high gain factor in the grid
eircuit.

‘I'he gain fuctor is expressed

Thus it is evident. that the ratio of inductance to
mapacitance should be high and the radio fre-
quency resistance low. Such » condition may be
realized by the proper design of the inductance
and 2 judicious choice of the type of receiving
aondenser used.

in a tuned-grid, tuned-plate receiver, oscilla-
tions take place when the two circuits approach
resonance and in many cases the circuits are out
of resonance to a degree of several kilocycles;
this difference frequency may be above the audi-
ble range of frequencies. In such a case, the oscilla-
tinns will take place at the frequency of the cireuit
having the highest ('/ /¢ ratio. Making use of this
fact we can tune the plate circuit by means of &
small inductance and large cupacitance (us com-
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voltage on the grid and tune the plate circuit
which controls the oscillation frequency to a
frequency different. enough to produce heats.

"This is of magnified importance when the beat
note is high as is the case in super-heterodyne

A SIDE VIEW OF THE TRANSMITTER SHOWING
THHE RAILS UPON WHICH IT MAY BE SLID IN
ORDER T0O ADJUST ’I’HE A. VTENNA l‘l.ll/PIING'

barrw eLpac riw'e ATE s
n

o mrmhlp nln(/rm{)
frame just below the

reception where the first detector is utilized also
for the production of oscillations.
The increase in the gain factor with

— b g the use of binocular coils should be
tr-=---""""™  grvmmmmmrT I advantageous. This method of winding
CONDENSER CONDENSER | consists of two solenoids in parallel
h i s wound as to make the field of one

€ ¢ JEien  close upon the field of the other.
T Referring to Fig. 2, it will be ceen
that if the two solenoids 2re wound so
fad [F s § O that the turns are in the opposite direc-
e 1 Bl il b ettty HEEEG tions (one left-hand winding and the
B other right-hand winding) the field
polarity of ithe two coils will be re-
O o i versed and the flux will tend to form
a closed path through both coils.
FIG. 5.~ 4 FRONT ELEVATION OF THE COMPLETED CHAS-  Since each turn of one aoil is at the

SIS SHOWING ALL DIMENSIONS
T'he lower ratls allow the sct to be moved backy
o et allow wideway motion to be aceamplished,

pared with the grid circuit) and when oscillations
acear their frequency will be determined by the
tuning of the plate ¢ircuit.
We can then tune the grid circuit to resonance
with ithe incoming signal to impress the greatest
#5432 23d St., Detroit, Mich,

rd and Jorward whiie the

same instantaneous potential as the
corresponding turn of ihe other coil the
two may be mounted as close together
a¢ you wish without materially increas-
ing the «istributed capacity. They should,
therefore, be mounted very close together so
ag to shorten the magnetic path.

Since the two eoils are in parallel each should
have an inductance iwice as great as required in
the circuit, L,. Two wires in parallel have a lower
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resistance which means that the wires may be
smaller which reduces the distributed capacity.

It the fields of the two coils did not interlink
the inductance of either alone would be

Artaintk
Loy= ol

b

from Nagokoa’s formula where ©: takes into
account the leakage tlux. Since the leakage flux is
diminished when the (elds interlink by the
amount of the mutual flux which varies with the
proximity of the coils and their physical dimen-

i -1l
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will, so it. is doubtful if much advantage would
he had by using such a coil in the plate circuit.

A LOW-POWER TRANSMITTER CHASSIS
By A. Binneweg, Jr.*

The electrical details of low-power transmitters
as used in the majority of amateur stations have
heen discussed many times in these columns.
An efficient transmitter employing the tuned-
plate, tuned-grid cireuit is shown in the illustra-
tion. Its electrical features do uot depart greatly
from the usual transmitier employing the same
circuit. However, the mechanicul arrangement of

the set has some distinct advantages
ax will be deseribed.
. The proper coupling hetween the

=

primary and antenna coils is important
and is often difficult to secure es-
pecially if the «cotls are mounted
efficiently as in this set. It is usually
good practice to ount the antenna

)
v
)

coil rigidly which means that the

Lo 1%

e A
OIS

| 7k entire sel is

plate coil must be adjusted in some
e way.

As shown in the illustration, the
mounted on a light
woonden frame that slides in a second
similar frame by means of loose tongue
and groove joints. 'This second frame
T* is nrranged so as to move frecly upon
two rails at right angles to the motion

d of the first frame, it is obvious that

v
=
)

-~ there should be little difficulty in
securing the proper coupling if the
set is mounted approximately in cor-
rect relation to the antenna coil at

o 17 fm

rIG. 5 — A4 PLAN LAYOUT OF THE TRANSMITTER SHOW-
TVARIOUS

ING THE GENERAL ARRANGEMENT OF THE
PARTS

T'he tubes, chokes, lenks and blocking condenvers are wmounted on. the center
nlatform while the two tuning condenxers are arranged on smaoll paneis at

the sides,

sions, no exact formulia for the correct number of
turns can very well be expressed.

1f there were no interlinkage the number of
turns for a coil of inductance 2 L, would be A/ 2y
where », equals the number of turns for a coil
of inductance Lo. Therefore, it is safe to assume

solenoids will be ny <4/ 2m or i vour coil has
10 turos, you conld use two coils property wound
in parallel of less than 14 turns each. The diam-
eters will remain the same.

The oscillating cirenit losses will not have as
great an effcct on the grid voltage impressed on
the detector as the guin fuctor of the grid circuit

the start.

In this arrangement the only leads
that need be flexible are the plate and
filament leads and a little bending of
these while experimenting for proper
values is of no consequence. All con-
nections are made to large posts on a
hakelite piece at the rear of the set.
The filament- by-pass condensers are
mounted directly across the filament posts.

The mechanical arrangement. of this set should
uppeal to the amatenr who goes about the design
of his transmitter in a systematic manner. ft is
of the “open " type of construction which appeals
to the visiting radio friends and allows changes to
be made easily and readily.

All dimensions and details of the transmitter
and chassis are given for those who wish to dupli-
cate an arrangement which has proved both sim-
ple and flexible in practice. Although the electrical
details do not depart from the usual, a circuit,
Fig. 3, employing a simple antenna is given.

# 425 Fairbanks Ave., Oakland, Calif.
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How to Photograph Your Transmitter By
Electric Lights

By E. H. Harrington, Jr.*

S ham layouts are so frequently in dark
places where it is difficult to get proper
illumination for taking photographs by
any usual means, 1 am passing on the
following information in the hope that it will be
helpful to others who wish to keep a photographic
record of their various radio stations, or are con-
videring writing up their stations for QST. The
results from this method are usually better than
from photographs taken by daylight. It also has
the advantage that the operation can be per-
formed i uny time of day or night with equal
results.

Any ordinary folding pocket Kodak or similar
camera — or even & hox tvpe of cawera -— will be
perfecily satisfactory. A tripod is convenient, but
if one is not available the camera can be firmly
placed on a box or tuble al the correct distance
and clevation.

'The only equipment necessary, in addition
{0 the camera, is the source of light. This should
have a reflector made of white paper or smooth-
surface cardboard two or three {cet across. This
may be used flat, or, better, conical in shape,
made after the fashion of the cardboard dia-
phragms commonly used in cone speakers. Next
take a 200-watt Mazda bulb and screw it into the
socket on the end of a cord, foreing it through the
eenter of the reflector. If a 200-watt bulb is not
available, two 100-watt bulbs or four 50-watt
bulbs may be substituted. If more than one bulb
is used they should be mounted so as to be con-
veutrated as nearly as possible in the center of the
reflector.

To take the picture, locus the camera on the
subject and stop down the lens to about {.16. In
nsing 2 hox type camera remeimnber that the focus
is fixed and the picture cannot be taken closer
than about six feet. When this type camera is
used, use the smallest sized opening. Now shut
all door and window openings, if photographing
in the daytime, to exclude light other than will be
supplied by the source you have prepared. Met
the ghutter for “"time exposure,”’ open it, and
direct the light from the reflector on the subject.
Holding the reflector in your hand, move it
around so that the light from it shines on the
object from various angles, always being careful,
however, that you do not get anywhere near into
the field of vision of the camera. ‘The light source
should always be back of the camera or well
{0 one side of it so that the direct light can never

*OCRR, 323 W, Exchange St., Ceneseo, 11l

fall on the lens. Keep the light moving during the
whole exposure in order that, by coming from
various angles, all parts of the subject will be well
illuminated, and deep shadows eliminated. Direct
the light onto the darker parts of the subject
most. In this way the lighting will be balanced
g0 that the details in the darker parts will show
up well, When the subject as &« whole is fairly
light-colored, the total exposure should be three
or four minutes. With medium colored subjects
the time should be four to five minutes and for
dark subjects five to six minutes. The *‘latitude
not ditficult to gauge the exposure closely enough
to get & perfectly satisfactory picture. However,
it is a good plan and will sometimes save trouble
to take two or three pictures while the arrange-
ment is all set up, giving different. times of ex-
posure, in order to be sure that one or the ather
will be just about perfect.

The time of exposure is somewhat dependent
on the size of the layout you are photographing.
A large set. covering a whole table will require &
somewhat longer exposure than a ““close-up’ of &
single piece of apparatus.

Remember that during the exposure the camera
and the object being photographed must be per-
fectly steady. The slightest. movement will make
the picture fuzzy. '

If your layout happens to be in front of & win-
dow, or if there is a window in view, it is usually
better looking if the window is shown without
the shinde drawn. It is possible to do this — hut
not by leaving the shade up all the time the pic-
ture is taken. That would result in fogging the
whole picture. The picture should he taken in the
fashion described, making sure that the shade,
when drawn, is a nice snug fit to the frame, so that
its outlines are not, too apparent. Then aiter tak-
ing the picture and having closed the shutter,
Jeave the camera and everything else exactly in
position, but put up the window shade. ‘Then take
another exposure, cither an instantaneous snap-
shot or a “bulb™ exposure of & fraction of &
gecond. This will get the bars in the window and
make the whole picture more natural. Of course
this roust be done by daylight.

[After having taken a couple of good shots of
your layout as described by Mr. Harrington,
write up & description of vour station and
gend it all in to QST as your entry in the Station
Contest. Sec page 37 of the March issue of
@ST. ~ EDITOR.]
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F. E. Handy, Communications Manager
L. R. Huber, Asst. to Coms. Mgr.
1711 Park St.,, Hartford, Conn.

What Is an Amateur?*
By John Escobar**

RADIO amateur is a person who is possessed of the
A desire i accumulate quantiiies of cnils, condensers,

and tubes that he can conneci together. With them
thus connected. he turns u switch, presses a key, and sends
a call forth into the uext state, country or continent. Such a
person can boasi that he is & radio amaieur.

Hut.let us go further. Can he boast that he is a good radio
amateur?

Are the cuils. condensers and tubes that he sccumuiates
hooked up iu the best possible manner, so that when he turns
on his switch his tubes can glow with honest pride aver the
assembly of gadgets and thingumbobs and doodinguses that
adorn his table? When he presses his key will the signal thus
sent forth be the clean-cut and pure note that we: have come
to expect of preseni-day transmitters?

‘“When his brother in the next state or country or continent
hears this signal will hls eyes brighten with satisfaction and
will he smile and say, ** Ah! there is Brother Duazemiright,
Has he not the yood w_mul"'

Or, when the brother acrosx the way hears the signal. will
be bite hir lip and scowl and mutter onths nnd cursen?

A radio amateur is a radio amateur; but is he a good radin
amatenr?

Let us suppose that he dorz have hin whitfletits and ding-
bats and whatcham callits connected and adjusted properly.
and that when he sieps on the brass the resulting signal is
elean-cut, and sharp and, forsooth, wheun his neighbor heurs
it he ir moved to admiiration. The transmitter, we shall sup-
pose, is in keeping with the very best precepts,

‘I'hen let us notice if this radio amateur sends properly.
Are the dots and dashes that he forms of the right length?
Does Le Jeave enough rpacing between the letters of every
word? And does he leave a double space between words, in
urder that the man in the next atate will be able to copy his
sending ' letter periect?'’ IDoes he know the legitimate ab-
breviations and the Q mgnaln — know them?

1)r does he slouch down in his chair, rattle atvay at his
Yibroplex, and listen for & reply to & signal that would
hardly be readable even to the sender, if he should take the
trouble to lirten to it? Does he spend hours gumming up the
ether with swall talk about his uud the uther fellow’s
“aweet' and “ xtal'’ note?

A radio amateur may have a good signal, but is he a
GQOD QPERATOR?

Now we shall presume that out model hax an excellent
transmitter and an excellenr. signal, and that his operating
is the very hest. Next we shall ask about his attitude toward
others.

IDoes he stay within the legitimate amateur bands? If he
s 1 DX juan doey ke concede to his brother the traftic man
the respect that he thinks he himaself deserves? If he in a
iratfic man is he liberal minded toward his fellow the DX
man?

# A talk presented before a meeting of the Hackensack
Radio Association.
*# W2CROQ — 27 Poplar Ave., Hackensack, N. J.
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Is he industrious in his udopted art? Does he take the
trouble to study @ST and the Handbook so that he can cure
key clicks and maintain the good performance of his trans-
‘mitter and receiver?

Or does he let (George, the next-door BCL, worry ahout
the key clicks?

[Joes he keep his station in condition for inspection so
that he could show it to the Supervisor of Radio with pride?
Let us hope that he dces. and that he couid show likewise his
log and message file carefully kept aud with all important
data nently penciled. penned or typewritten in just the
¢orner it should occupy.

‘When the station is fully eonsidered, what of the amateur
48 a man? Does he take an interest in the betterment of
amateur radio in ull its phases? Does he attend local club
weetings and do all that is expected of him in the business of
keeping up local and national organization? Does he pull
with a will toward a logical and sensible goal — the right
thing af the right piace at the i b timee?

Jr does he haul back on the reins and mewl and complain
lsecause sotuebody in the lead has, ke thinks, done something
that does not exactly suit him, but which, nevertheless, re-
quired a good deal more work than he was willing to put
forth?

You, and I — we are both, perhaps, radio amateurs, and
we enjoy our hobby. But if wi: look further we shall discover
in addition that we can be GOOD radio awateurs and
thereby increase the eujuyment of our hobby mauifold.

1\/1 ORE and more progress is being made in the use of

this frequency, aud a great deal of this work due o
increasing use of 2% me. on the part of amateurs in
foreign lands.

WAI9EF (Wm. Short, Hammond, Indiana) has some fine
work to his credit and has also guihered in a fine bunch of
data on 2% me. conditions and results — 1iost of the infor-
mation from other countiries being received in the course of
14,000-kec. operation.

ZL2AC heard both WEAM and W7ACS on 28 me. on
March t0th, GAHS received 2%,850-ke. transmissions from
‘WOIEF March 3d at. 1700 Greenwich. March 17th appesred
to be a poor day for work on this frequency, W2IN, NKF,
and west coast stutions reporting no signals at all heard on
this date.

VT2KT (India) has had two-way communication with
seven different Fnglish and one Finnish station! VKSHG
has alsu worked VT2KT for ihe first VK-VT-2% me, QR0O,
The first 28-me. contact between the U, 8. A, and Australia
occurred when VK3CP worked WEBCS April tat at 0250
Greenwich, This was followed by another contact between
W6BCS and VK3PM, Only forty watts input were used at
VK3CP and WHBCS! On April 7th both VK3PM and
VK3CP heard WIEF (at 6:25 p.m. CST) and it is thought
that this ix the longest distance yet recorded for either
transmission or reception oun this frequency. PY1AA has
worked two-way with LU2AA and he also reports hearing
W2WS on April 7th. K6EHA is working on 2% me. also, and
has been heard by VK3BK,
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VKSCP gives us the following list of 28 me. ml_l« heard ihy
"0 'ia W“JFF) VRKiBB \'K"!“ G VR50OT
S VI . K3bC
1" ZLIAN ZL.{AO
X ELL HJO

April were filled with QB0s uud tests with 21 and VK. It
wus derermined that it was poasible for us to hold two-way
sommunication with ZI, for eight consecutive hours. NKF
wan SA3 to OSAD from 2040 to 2120 Greenwich, My
sntenna is three times full wave for 10.4 meters, Am now
trying « balf wave horizontal antenna with reflectors,*’

PY1AA ran a 0-ke. test with WOEF on April ‘9th
from 2000 to 2100 Greenwich, and obtaiued solid copy on
WALE's signal (QSA4 to QSAS) on every test transmitied.
Although PY1AA’s frequency was known WYEF unabie
1o heur him. [t was cloudy and avereast in Hammond at the
time.

OH2NM had the pleasure of mauking » Furope-Asia
contact when he worked VT2KT on February 10th at 1150
Cireenwich on 23me. OH2NDM was reporied QSAS5 in India,
and VI2KT wis QSAZ A3, OH2NM used X0 watts in-
put to n Philips Z3 tube with an sperodic antenna about
10 meters long. VUZKT used 9 watts inpui. OH2NM has
henrd FRCT, FMXRIT and GHHP on 22 me., and worked
two of these intter suutions, YT2KT logged OH2ZNAP on
Fehruury 10th at O (; i 'K iy now
believed to have m the first r‘r-n,a:-r between Kngland
and India 1130 Greenwich, February 10th), this two-
way work resulting from a schedule arranged by Rodman
of VT2KT prior to his departure irom kKngland in January.
CGoY K's secand rontact with VT2KT on February 21th was
somew har mara sutisfactory than this first OSO with 1m-
proved signal strenpthe in both directions.

IHTUAH is unxious to establish commuumication with the
T8 AL oo 2% me. and teporis hearing W2IN and WANH
with excellent audibility. DtUAH is believed ta have
estublished the (wst 23-1ae. communicniion between (ier-
many snd South Africa when h arked 7:35C an 10.3%
meiers between (600 and 1640 C with an input of ahout
Q5 waTts,

WICM has had good two-wny eommunication with hoth
Austrafia and Japan an ten meters. VE2AC reports that con-
ditions in this band were rather poor during late March and
early April. His sigtuds wers reported heard at efSAAP and
by astation iu Norway.

WGP and WARCZ vass along the tequesi of severad
Australian stations that U. 8. A, amaieurs listen on 25 we,
from Qi0ND ta 0300 GCT Sundays (% to 10 p.m. EST Safur-
days) for a hunch oi VK stations working on 2% me, A num-
ber of west eoast QRO have already heen made and ax
many sintions s possible should look over the band at this
time. W6BCS has been working on 28 wc. aince M
and in two ks he heam V}x3("l" 'E
ZLIAO, and ZLLED,
VE3CP and VEK3PM as es
nately WEBCS’ operator left for his ninth distriet nddrm; n
tmd-April. 80 (be\'e will be 1is more 2% me. teporis from him
for iime. 4RI has been worked in addition to the
\uslmlmu cnnta(-m aud in spite o "nrd mtomnb:le
ivnition QRM. PY1AA hag heard V
hesrd a uwwber of weak 2% me. sinals and re."pived “
wumber of ¥ood reports frow ull along the Atlancic e
also linding that the closesi stution he cindd work success
fully was WRZG., WUDKRJL has been receiveid on this
frequency but weaker than the east coast stations. An nuto-
mutic key is now in proc of construction, after which rests
on 2% me. will he run ior exiended periods.

‘Tufrs College (WIXAW-WI1KNJ ix now equipped to un-
dertake transmission experiments on 23,000 ke. an reguiar
night and day schedules using n -watt transmitrer.
1130 definite attempf. at two-way contacts with other
uipped for 2%-me. work will be inude.
arranged by the Radio Society of
tield during one of the worst periods
fur 2%me, work which has been recorded sinee the opening
of the 2%-me. band. Few iwo-way contacts were made. How-
¢ver, a number of agnals were logged in the short period
when signuls were good. Brief reports (rom participating
stations follow:

JUNE, 1929

,2(‘\ (heard) W2ACN W2JN W1ZZ W2AYR W2ALW
VG W9DHK
'Q\ 1) WZ2AYR
GIBYW: (heard) FMSRIT W2BHQ W2IN W2BVG
GISWD: (heard) FMXRIT W2ABC W2IN W2BHQ
CWLL: (heard) FVA2 W2BOK W2JN W2BHQ WYDHK
WI1ZZ W3ADY NKF W2XAW
(QSO) W2ZRHQ W2JN

theard) W2ALW W2AYR W1%7 W2BVG
W2IN W2ACN WIRY W5YG W2BHQ WDHK
W1BAE ZS5C W1AQD NKF

BRS36: (heurd) W2JN W2ACN W2AYR W2ALW
HCG

theard) W2JN W2AYR W2ACN W2ROK

WIZZ W2ALW W2BHQ W3ADM W2BVG

WIODHK NKF W2WI1
(h{urd) EU2FA 72A1 W1BAE W177%

YR W2BHQ W2ALW W3RADM WIZZ

AQD WIBAE

OK2YD: (heard) RGV  W2IN WIBW WIXAM
\WWSDAS LSKF DFI EI7C RWX WSAXA WICMF

WIZ WQA {harmoines),

TRAFFIC BRIEFS

“L of WSBS (the Yacht Coveyie, 9045 ke.) expresses
the s on that there vught to be a regulation agsinst a
fellow’s xitting ou the key by the balf hour while watching
the meters and having a sinoke, and he doubts if the average
run of ham signnls have improved much in either quality or
steadiness vet. If pomething really happened to these signals,
it would appear that tuning and testing wis i progress, faut
nine times out of ten the aignals are steady. “LJ " also sug-
t» vhat all this heavy tuning and adjusting should be
d out during the dsytime, and not in the husiest op-
grating bours, evenings. If the seta wore properly tuned up,
asin any good fixed station, all that would be necessary dur-
ing rushi hours wouid be a preliminary srarming up requiring
not wore than 4 half mLuuLe Theun, (0o, these long drawn out
tsy ry calls do no gaod
J'he [nr»rnnrmnal Q) Clode aud miscellane-
wus abbreviations were « ned to minimize (QRM and
couserve operating time. 30 why not always make the con-
verantioln stubpy by using plenty of abbreviations, and the
internationally understood abbreviations whenever aud
wherever poasible! 1) " sayve you shouid all listen to the
ole U, S, A. bands from down in the Suuth Seas —- and then
ituprove those operating pra:-tiapql

This ﬁnppum all over the hand and “* tuning up'’ during
the evening operating hours is & ** hata ™ operating trick and
no mistake. Why not pick a frequency where the equipuent
works best and stick to it, The | atations use known
fre;yuencies and keep schedules congisiently — sud their wpw
always know where to find each other for the most efficient
bandling of routine traffie work

and lots of harm.,

TouNDING BRASY NITH PLEASURE
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QSP?

By Vincent Berry *

“ olelineries !

Mr. Berry wins second prize in our article contest this month, His contribution ngain emphasizes the importance of
and the desirability of originating only good and worthwhile messages, — EDITOR.

iD you ever stop and think about amateur radio
from a different view point than that of an ama-
teur? Try it once and maybe you will have a dif-
ferent point of view from an amateur standpoint.

You see different things that don't occur to you when
vou are pounding brass. Take for instance the distance you
cau cover when you work another station. A thousand miles
or two does not mean much to you, but to the nverage per-
son the chance to talk with someoue a thousand miles or
more away is the thrill of a lifetime. Did you ever listen to
the vuices of people to whom you have QSP’d mewsages
and noticed how giad they were to wet news from their
friends or relatives? The tone of their very voice is enough
to prove to any amateur that he bas indeed done someone
a greal favor. More than once I have QSP’d via the tele-
phone aud let me tell you, the thanks that they give you are
not the kind that the hams sling sround after they wet a
report on their sigs. It is an honest to gosh thanks — ai-

* W6DHM, 4544 Toland Way, Los Angeles, Culif.

most “8%!" Often I have given a essage over the phone
and then sent the answer to the waiting station at the other
end and he would deliver it in a few minutes. Do you think
anybody was surry that we made such short work of a mes-
sage over a distance of a thousand miles? 1 don’t; 1 enjoyed
it immensely. and 1 am sure that the other operators got
gome pleasure out of ii,

By checking, I have discovered that about three ines-
sages, out of over fifty sent, have been delivered. This is a
rather low percentage and so I suppose there are sotne sta-
tions with only a hook for originated messuges and a stove
for those that should be delivered. I am inclined to believe
that these are fur in the minority and that 1 had just hit a
streak of bad luck.

If you haven't the time or don’t feel like handling traffic,
for goodness sakes, don't take uuy and if you do, don't
make the stove your mail-box. ()ne ceut for a post card will
do the trick und you have done someone a kindness begides.

Let's cut out the rubber-stamp mersuges and have a few
real messugzen. What we want is quality, not quantity.

Don’ts

for DX

By Frank E. Dailey *

In March QST, paye 6%, the Communications Department invited contributions um vrery phase of amateur communica-
tion activity, offering prizes jor the best article selected from those submiitted during each month of 1929, 4 wide variety
of sul/ych an which articles wonld be welcomed were suyyested in the oriinal announcement, I'n addition io these articles
receioing u yood nosition in Q8T, the wuthors whase arlicles appear to have the greatest ralue of those sent in for consid-
eration each month have the choice of (1) a copy of the Radio Amateurs’ Handbook bound in algerian, {2) six puis of
: A. It.lt L, wexsage blanks, or (3) 500 AR R.L. lot sheets,

The yrize winning article /lJ Mr. Dailey azks jor more use of plain common sensc 'n attempting to “work DX and '
there ts much food for thought in what he has to say. I m;mmed operating procedure unll better conditions in all our bands, '
With but a single CX310 the duthor has worked amateurs in jourteer different foreign mun!rwv and in eeery state 1n i
the U. S, A. from a locotion in the central part of the coundry — and not one of these on hiz CQ! e think he has earned |
i right to be heard. Quite vossibly if it i thoroughly demonstrated that nmatenrs fuil to roi ively in these operai-
ing matters, more legislatvon, regulation, and supervision will be tnvoked in the juture to tmprove conditions, We sincerely '
hape that satisfactory remedies can be found in a higher degree of oruanizarion and cobperation so that the mure drastic

measures cian be postponed, What do you think about it, fellows? - EDITOR.

R the past several years there has been article upon
article printed in @S7' about the proper and improper
methods of operating an amateur station, especially
us regards calling * (Q,” broad sloppy notes und hold-
ing one's key down for minutes at » time, not to mention
the many other thoughtless or deliberate discourtesies of
which 50 many amateurs are at cne time or another guilty.

Today we aeem to be in as bad, if not in worxe, disorder
than ever beiore, (ne has ouly to listen for a short time ou
any of our so-called “internationsl” day or night bands
to be cunvinced of this fuct.

Since Angust of 1ast year, I have hbeen attempting to keep
various DX skeds, especially with Australia during the
wiorning hours, and since January lst, when VK stations
moved within our new band limits, it has beeu all but im-
posrible to hear anyone outside the country, due, about
ninety percent, to the tendency of so many W operators to
the practice of blatting Q" or “CQ-DX" (incidentally

* WICKQ, Route 1, Box 10, Fort Madison, Iowa.

blotting out the only DX which eould otherwise be heard)
and the chumps who are forever adjusting their transmit-
tars, usually with a book on the key and a note like 4 saw-
mill,

If the above numed pests were only restricted in their
activities, it would become possible to hear und work these
X stations without serious difficulty. but under preseni
conditions, it i8 next to impossible. No amount of receiver
construction will or ¢an overcome the handicap that these
fellows impose on their brother *“hams’ by their thought~
lessness or indifference.

Surely it will not be long before it will become # punishe
able offense to cull Q" from this country after one hour
prior to sunset and for ab least one hour after sunrise. 1f
these bands are international bands. why clutter the air
with such trash and make mLernanjona.i QSO impossible?
There can be plenty of inter-U. 8. A. QSO during daylight
hours if 40 and 20 meters is to be uned aud the traflic handler
still has the 80 meter band for this work after dark.

It would seewn that even the moust dense among U. 8. A
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amuteurs would have long since realized that foreign ama-
teurs do not listen for “€()'s"’ from this country, but call
their own *CQ'" and listen for replies, iDoesn't it stand to
resson that this is the most sensible procedure for them?
Put yvourself in the foreigner's piace, Why call any one par-
ticufar W statiou (unless on sked) when a C:-W will bring
forth acores upon seores of replie:

If these fellows who cruve " DX zo badly as to make that
same imposgible for all of us would desist and iisten for DX
und then ca/l the other fellow, what a heaven these hands of
ours would become, in csmparison to the present conditions.

I am in receipt of a letter from ZLIFW in which he snys:
“I'he (YRM question down this way ix not so acute as we
firet. thought it would be, Only occasionally aw { troubled
with WRM from V. Z stations. You chaps over there blot
wut N. and alse blot out one another. There's not much
of the long-winded ('Qing here. It's been cut down a It
lutely.””

How about it. fellows? Let's
exelude nwueh nloppy operating methods from our
lmncis it should be a putishable offense tuv eall ** CX
“Test' from this country during the times these: hands are
considered as beinyg Duernaiional,

pull for legislation (.hm, will
(BB

ARMY AMATEUR NOTES

We are pleased to annouuce that Lawrence J. Dunn
W2CLA, former Director of the A R.R.L. for the Hudson
Pivision, has beea comissioned Chief Aatewr Radio
Arde to the Chier Signai Otficer of the Signal Corpy of the
Linited States Army,

--l VENTH CORPR AREA: W9ABK is the N.(*
T mr altenmrn
S AREA: David Talley, W2PF, has
adio Aide to the Signal Otlicer of this
In effect this is a continuation of Mr. ‘fallev's

with

C'orps Aresn,

W2L4 RECEITVE

HIS APPOINTMENT

former duties in the old scheme oi affiliation, and we are
pleased to learn of his retention in the iormer capacity,
which he lias filled 8o well in the past.

Wosterne New York Nofo WSAKH is ucting se N (L8,

»reBs
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place of WS8DMI at present. W8BFG and WSBHC are
cumtmued as the uctive statious in this net.
» York Net: On ueeount of business reasous

2 ‘R, N.C.S., bas been unable to keep all schedules

during the t month, and W2BPQ and W2ANV have
d as N.(.8, during the schedules.
w Jersey Net: W3ATS aud W3OH didn't miss s single
schedule during the mouth. W2AT und W3ZI were netive,
algo. WZAON, the N.(C.5., installed a new " high (*'** Hartiey.
WH3MI and W3ASG are new Army Amateur stations in the
New Jersey State Net.

W2SC, the {orpa Area Net Control Station located on
Hedloe's 1sland in New York MHarbor, is at the present time
termporarily off the awr hecause of rebuilding operations, In
the iery near future the station will be back on the air
with the usual pep.

Official Broadcasting Stations
CHANGES AND ADDITIONS
(Lucal Standard Time)
\6'4 ACC, Mon., mat. 12:30 and 6:30 p.m.. W4AEF
Mon.. Wed .oat.. & p.m., Tues.. Sat. (14,300 ke 1.
k nd 7:30 p.w.; WHCHA (7000-ke, band), T'ues., ‘{'hurs..
5 p e,

ELECTION NOTICES

ol AR KL Member cdineg in the Sectiong Bisted helpy;
L'he list gives the sectiona. closing date for receipt of
nominating petitions for Section Munuger, the nate of
?he present incumbent and the date of expiration of his term
1 T'his notice supersedes previous notices

in cases wirere no vulid nominating petitions have been
ived from A R.R.L. members residing in the dirferent,
ctionr in reRponse Lo our previous notices. the closing
dares for rP(‘Pqnt of nominating pewy ns are set ahead to the
dates given herewith. [n the absence of ainating petitions
from Merahers Rection, the present incumbent con-
nues to hold his official position and carry on the wark
of the Zection subject, of course. to the filng «f proper
nominating petitions and the holding o election by
hallot or as may be necessary. Petitions inust be in Hartford
an or before noon of the dates apecified, all of which are {929

Cioxi
date
July 15

Frésvne terim

-

Western N, Y,

Nevads July i5 . Newaeombe Sept . 1928

Philippines June 15 M I Fellmrdo Jun, 3. 1920

Virgiuia July 15 rec. 2, 1928
July 15 Jan. 3. 1929

5 4 July 15 Feh, &, 1920

tiastern Pa. July 15 J, B. Morgan Mar. 7. 1930

(resigned)
Md.-Del-D. of C:. July 15 H. H. Layton Jdan
(resigned)

7. 1930

yue to the resignation of Mr. J. B. Morgan, W3QP, in the
Fiastern Pa. Section of the Atlantie jon and of Mr,
H. H. Layton. W3AILS, iu the Maryland-Delaw District
of Columbia iection of the stlantie Division, ctive af,
ouce, npminating petitions are hereby solicited tor the otiice
of Section Clommunications Manager in these gections and
the closing dates fur receipt of nowinations at A R.R.L.
Headquarters in Hartiord are herewith apecified as noon,
July 15, 1929,

CANADA

Nominating petigions for Section Managers in Canada
should be addressed to Canadian General Manager A, H, K.
Russell, VE9AL, & Mail Ruilding. t'oronto, Ontario To he
vulid, petitions must be filed with bim ou or beiore the cios-
ing dates named.
Hritish Columbia July 15, 1929 £, 8, Brooks Tree. 2, 1925
katchewan  JSuly 15, 1“29 Ww.J. Plckermz Dec. 2, 1924
oy in the ony listed:
d that un election fur an
‘nmmum("r.(mns Manager, for the next
ice is about to be beld in each of these

two yesr term of o
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Sections in accordance with the provisious of By-laws,
6, 7 and 8.

2. The elections will tuke place in the different Sections
imniediately aiter the closing date for receipt of nowinating
petitions as given opposite the different Sections. The Bal-
Jots mailed from Headquarters will list the names of all
cligible candidates nominated for the position by A.R.R.L.
mewmbers residing in the Sections concerned.

3. -Nominating petitions from the Sections named are
hereby solicited. Five or more A.R.R.L. members residing in
any Section have the privilege of nominating any newber of
the f.eague in their Section as candidate for Section Man-
nger. The following form for nomination is suggested.
(Place and date)

Communications Manager, A.R.R.L
1711 Park St., Hartford, Conn.

‘We, the undermgued members of the A.R.K.L. residing in
the............... Section of the.............. Division
hereby nominate....................... as cundidate for
Section Commuuications Manager for this Section for the
next two-year term of office.

iFive or wwore siguatures of A.RR.R.L. members are re-
quired.)

‘The candidate and five or more signers n.uxt be 1.eague
suembers in good standing or the petition will be thrown out
as invalid. The complete name, address, and station call of
the candidate should be included. All such petitions must be
filed at the headquarters office of the TLeague in Hartford,
(‘onn., by noon of the closing date given for receipt of
nominating petitions. There i no himit on the number of
petitions that may be filed, but no member wshull sigtn more
than one such petition.

4. Members are urged to take initintive immediately,
tiling petmons for the officials of each Section listed above,
Thig is your opportunity to put the man of your choice in
office to carry on the work of the organization in your
Section.

~— F. ¥, Handy, Communicationy Manager.

ELECTION RESULTS

Valid petitions nominating a single candidate as Section
Manager were filed in a number of Sections un or before the
closing dates that had been announced for receipt of such
petitions. As provided by our Clonstitution and Ry-laws,
when but one candidate is named in one or more valid
nowinating petitions, this candidate shall be declared
elected. Accordingly. election certiticates have beeu mailed
to the following officiuls:

Two=year

Seetion Adddress term. brgiie
Oregon Wilbur 5. Claypool, W7UN, June 2,1929
C 243 K., 30th St., 8. E,,
Portland
Sacratento iverest Davies, W6DON, May 8, 1929
Vulley 1234 .} St., Sacramento,
Culif,

In the Main Section of the New kngland Division, Mr.
Harold G. Riley, W1AUR, Mr. John Singleton, W1CDX,
and Mr. Grover C. Brown, W1AQL, were nominated. Mr.
Singleton and Mr. Brown received 17 votes und Mr. Riley, 9.
Therefore, another election must be held enabling the Sec-
tion to choose hetween the two candidates, who are tied.
Ballots are being mailed at the present time.

in the Los Angeles Section of the Pacitic Division, Mr.
. ¢, Wallace, W8AM., 279 Molino Ave., Loung Beach,
Calif.,, and Mr. Melvin 5. Wood. W6AVI-W6DKY, Hox
178, Gardena, (alif., wcre nominated. Election results:
Mr, Wallace, 109; Mr. Wood, 69. Mr. Wallace, therefore,
has been declared clected, his term of oftice beginning
April 29, 1929,

WYBB of Seattle repurts working AC5GO on about 7025
lie. Many will remewmber this call as being that of old Cana-
dian 5GO, Earl Chang of Vancouver. His present location
is Shanghai, and his signal may be heard on the ahove
frequency with an 1C:W note. W7BB is planning to keep a
schedule with him.

gsT

BRASS POUNDERS’ LEAGUE
Orig. Del. Rel. Total
100 198 760

WI1MK 1038
W4AEF 58 642 725
1 220 114 378 712
W4ACC 20 i1 614 045
WG6AKW 30 4 518 §52
WOFLG 104 104 330 538
WGEEQ 82 256 186 524
W6AD &4 201 236 521
WG6ADD 500 — - 500
F 7 85 352 444
WIESL 235 67 106 408
was 38 67 296 401
wi1cQ 57 11 308 376
WODLD 22 20 296 338
WO6AV] 201 33 98 332
KDVs 273 49 4 326
wWoCOs 83 160 82 325
W6DKV 221 30 70 321
W6CITH 32 14 262 308
WoIlP 68 71 162 301
WI1AQD 75 34 190 299
WSAQY 169 59 62 290
6UJ Q1 142 24 257
W2BF 41 34 176 251
W9ERI 10 41 192 243
WICGX 22 21 186 229
W6CHA 41 30 156 227
W2BGO 74 28 124 226
WOFS 7 5 214 22
WonxZz 23 75 128 226
WIACH 58 54 110 222
WI1AUS 21 32 168 221
W8CMB 12 25 183 220
5 12 15 190 217
WOIBCA 15 41 159 215
W6DNS 45 17 131 213
WIAUR 17 15 181 213
NO 32 22 158 212
WO6BTX-6EIW 8 18 185 211
100 40 70 210
woG 57 32 117 206
W8GZ 8 14 184 2006
W4RB 131 62 12 205
WG6ETA 82 12 t10 204
W6DON 26 14 172 202
W6ALX 15 52 110 177
WOEH 45 03 66 174
W6AMM 70 85 6 161
W4AHQ 39 67 52 158
OLN 62 51 42 155
WA4IE 35 52 67 154
W6BVY 62 02 - 154
WI1ACA 20 060 2y 150
W6ERK 57 55 26 138
W8BM ] 24 51 54 129
WS5ASM 36 75 16 127
W3AKB 13 74 36 123
WO6BCN 36 81 k 120
W8DSP 26 50 42 118
W4ALl 22 57 12 113
WHAGY 23 52 36 111
W3ALF 6 73 109
WIKY 20 60 108
W6BYY — 64 108
W80A 51 52 107
w2Qu 38 67 105
W6HM 22 66 38
WiKH 22 57 83

‘t'he several wmateur stations reponsible for the
Lest traffic work -— the aones that are “suiting the
pace” iu worthwhile traffic handling ~— ure hsted
right up near the top of vur B.P.L,, the figures giving
the exarct standing of each aLutlun accurately,

\ll these stutions appeariug in the Brass "Pound-
ers’ League are nuted for their consisient schedule-
keeping and dependable mewage-bandling work
in amateur radio. Special eredit should be wiven to
the following stations (in the order hsted) respon-
aible for voer one hundred deliveries in the mess: uze
month: WEEEO, WiAD, WIMEK, W9COS, WtUJ,
K1HR, W9FLG.

Deliveries count! A total of 200 or more bona fide
messages handled and counted in accordance with

.R.R.L. practice, or just 5) or more 'Ze’{wé'r\e“ will
put vou in line for a Why not
make wmore schedules with the reliable siations vou
hear and take steps to handle the traffic that will
qualify gou for B.P.L. meinbership also!
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High Grade Stations — High
Quality Signals

N ACH month Section Managers und Route Managers
h solect the outstanding stations which are considered
i the ‘‘hest’ c¢onsistently operated stations in each
puud. Those having the clearest of notes, those sharpest
tuning, and the steadiest signuls are reported for QST
mention,

Really good signals with the requisite sharpness. steadi-
nees, and clarity of tone which conatitute uur preseni-day
atundards of perfection are not too nuwerous il we may
judge from all reports. To **make' our list it is necersary
thut the sigtinls be heard severai differeni iimes and if possible
reported from wmoure than one source as proof of the ¢
enry of the atation and its regulur use of a good signal. Uf
course stations with perfectly good signals must do & certain
amount of uperating to he heard and reported. Our list
thus eredits both vwisiandingly good signals and consistency
or reliability. No stations with choppers or unealled-for
broadness ran qualify, and the attention of observers has
twen called to this fact so that evei the prettieni, of signaly
will not be reported if guilty of being broad and inconsiderate
of ol,heru

rnonth anvr nmnnh shivuld be we ccll autished with thelr per—
formance and for gond reasorn. Our column will grow, too,
eapeciaily it you help your SCM sod RM in deciding ou
their recommendations to (57" by rubmitting small lists of
the ouiatandingly sood signals nnd reliable consistent
operators that you hear, Other atations not in our present
list will no doubt be able to qualify shortly. Separate ri-
poets from ench Section in the U, 8. A, and Cauada will
place more emphusis on good station PERFORMANCE ~-
iesx emphagis on & amall DX record accomplished perhaps
with brute power and wabbly signals, Since aur reports come
fronn sl over the country they are equally fair to all station
ow ners, ‘i'his month our list is too long to permit publicution
of reporta from each of the iwenty-four Sections cuntribut-
ing to the success of this eolumn. From all the reports re-
ceived we have compiled an alphabeticnl rummary which
sredite the stations veported more than once by seprate
tnention. The future of our column depends both on your co-
opweation in submitting aceurate reports and on our new
sbues requirements for this portion of QST Comments on
how you would prefer to s:e the reports modified to do the
greatest wnod would be npprecinied. Separste lista should be
turned in for ¢uch different amnteur band. Detailed lists of
tigh-quality signals and well-operated stations working on
the avveral atnateur bands follow:

Reported by five or more ahservers:

v" 500 ke.) WIMK, W28C,

U0 ke,) WIMK,

R»pnrte-d by four observera:

) ke.» WBANX, WSEB, WBTTK, WOAPG, WYDLD,
w9 ..C WD XZ.

{7000 ke.) WOC'VN.

Reported by three vbservers

(3500 ke.) W3SN, W8ZZ, W Q.

OO0 ke.) W3ANH, W4MI, W7EK, WSCSS, WSLT,
W9ARA, KFR5.

Reponeq hy two observera:
ke) WI1KL, W3HL, W3%ZF, W8WO.
WIEK. WOFYC, WOYIL.

{ ke,) W4LI, W5AAK, W5ID, W5QJ. W7ACY.
WEBEK, WSCEX, WSDAQ., W8FZ, W8GZ, WICET
WyCTW, WODXP, WIEGU, WIFQS.

{14,000 ke.) WBUF.

Reported from one source:

{ Led WIACH, WIAFD, WIALE, WIAQD,
WIASD., W1ATJ, WIATO, WIAUR, WIRIG,
, WICGR, WITP. WX, WITA, WIUN, W1WYV,
W.. -NG. \ '2AOR., \\ (8 R W‘SB(\ W4AC J\

WSXE,

vV‘U\R(‘ WSA\I\ WBHXT\ WRRYN WR("DC‘ WQ(‘F‘P
WECKA, WSCMP, W8CNO, WBCRI. WO . WBDAQ,
WSDED, WSDKX., WSDME, WxHB, WXNU. WSPY,
WYAZD, WIZAR. WIORRT. WIBKJ, WHBZO, WICWQ.
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WwoDCD, WYDVR, WODVS, WODEH, WYEI, WIF XN,
WIKAG, WIFHV, WIGBF, WIGCP, WIIV,

(7000 ke.) WIACP, WIAXX, WIBDI, WISZ, W1WV,
W2ALG, W2A0J, W2BLX, W2FL, W2FM, W2RS,
W2UK, W3AJT, W3AWS, W3CKL, W4ACI, W4ACK,
W4ADF, WAADN, WHAES, WEAEQ, We4AEW, WHAGG,
W4ALL W4AIW, W4AIM, WH4ARQ, W4C7Z, W4EI W4LI,
W4LK, W4LL, W4MX, W4NF, W4PF, W4PK, W4PP,
W4RB, W4SI, W4SP, W4TO, W4VB. W4WN, W44C,
W47ZP, W4ZZC, W5ACH, W5AFX, W5AHB, W5APG,
W5ASM, WBBBX, W5BCZ, W5BF, W5BQ, WSEB,
Ws6PG, WHRD, W6AM, W6AMM, W6ATU, W6BLI,
W6RTX., W6RYB, W6CEK. W8CYQ, K6CLJ, WBCI'H,
W6DCA, W8DFS, W6DPF, W6DPR. W6DWH, W6DYE,
W6EAR, W6EAU, W6EHI, W6EKMG, W6EPC, WBEQA,
W6HB, W6RE, W8SC, W7AAT, W7ALJ, W7AILL, W7ALY,
W7HR, W7TS, W7YA, WSALU, WSANH, W8&APN,
WRBAU, WBRTI, W8CAU, WSCFT. WSCKL. W3CLQ,
WBCRO. WsDII, WBNU, W8VvSs, WaXE, WYACU,
WOACZ, WOAMA, WIAYU, WIBG, WIBPM, WIBRC,
WOBTG, WIBZO, WACGA, WICIG, W9ICOS, WICKX,
WoDBJ, WODEF, WHDGR, WODNC, W9DND, WO DWW,
WOKEHO, WHEK, WO9ELL, WOFRU, WOEZO, WIFTY,
WOFYY, WOGACT, WIGFT, WIOGHYV, \‘V‘JGTY woGve,

WIOKDL, W9OT, WOSN. WwWuUy,
VE4GK, YESCP, YESKD, 'ZL4Ah.
K4AAN, KDVS5, WSQ.

14,000 ke.y WIACK, WIAEF, WIATLRB, W1AQD,
WIBKR. WIBOD, WICMX, W17ZD, W2DAB, W2FL,
W3ATJ, W4ACS, W4AEF, W4AIT, WalUV, WSROF,
WYASL., WIRPM. WIDGR, WYDsC, VEIBR, VEIBY.

FRAAP, F8IF, FRYZP.
Best quality phones (zood modulation, low degree of
frequency modulation):
WIBQS, WSAYL, WSLT, WSRD. W8WO, WIFKE.
Waell operated stationa: WIBIG. WI1IP, WIIX, WIiKL.

WILM. WITA, WIUE, WIUN, W2ANG, WS8AKE,
W8DAQ. W8FZ, WBGZ. WEHR, WSUK, W8V, WIBRC,

WoCY Q. WoDSC, WIDXZ,

EXPEDITIONS -- WIDC

Fioulkes of W4LK is a radioman on the yacht dhacens
now on an extended eruise through the West Indies. It i
quite possible that the Adbacena will make a irip around
the worid in the near future. The dbacenu is an auxiliary
schooner ca h vrequenw radio equipment and hi-
cunsed aga ¢ lirnited commercinl * o the iollowing frequencics
under the cull rignal W1DC': 12,340, %230. 8525, 3436, 500 and
425 ke, At present the 8230-ke. frequency i8 the main working
frequency. WI1D(C: uses a MW-watt T. 1. 1. G, transmitter
with an 852 along for a spare, power being cbtained from a
82.1000-volt dynamotor. Operator Ffonlkes xava that nows-
dave il ir hard to raixe amateur stations working in our
TO00-7300-ke. band as they listen nn &0 ke. less frequently.
The operator of the Yacht Ripote (KFLF) says the same
thing. ‘T'here ure some nice {(and very worthwhile) contacta
waliing for those amsteurs who 4o listen on 8000 ke. or
thereabouts. That's where « bunch of limited conunerciula
and expeditions — all needing contact with amateurs’ sia-
tionr — work. Let's help them out with their trutfic and roll
up some good Q8Os with the yachts and expeditiona
wherever they may be.

‘'he University of Michigan — (ireeniand Fxpedition
‘nxi XL) — has almost daily car t with WI1CKP, Mr.
(3. H. Pinney. South Manchester. Conn. nxl1 XL has also
worked WFAT down at the other polar region.

On April ist Koehler uf WQRE,L‘ contacted with Byrd's
base WHA, handling some traffic for St, T,ouis. The party
receiving one message had to be convinced the whole matter
was not an April Fool joke being plaved on him. W3KJ re-
ported copying a CQ from WEFAT, the ity of New York, at
11:55 p. m., Sunday, April 20. On the 13th of April, W2AG
worked “gl"” 3t WFAT on 14,000 ke.. the operator mivising
him that the Ryrd Expedition will work near that frequency
quite often in the future. Sgt. Uswald of GX9-W4GH aiso
heard WFA'L' and WFBT both on 12,600 ke. (24-meters) at
1 p. m. CST March 24th, WCTP reports that WEFA comes
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in almost any night one cares to listen (on 9000 ke.) between
9 and 11 p. m. PST, and that many times WFA is easily
copied there when WHD is reported ND. W2BFF was QS0

WFBT some time ago when the expedition ship was located'

in the Bay of Wales. As conditions were favorable some trai-
fic was handled for the expedition,

The Al-American Lyric Malaysian Expedition s now
en route to the capital of Dlutch Borneo, due there ahout
June Ist, This expedition will visit remote piaces in Borneo.
One of the ubjectives of the expedition will be to conduct
research in tropical and eguatorial radio problems. A station
will be installed at the field base, call signal aud frequeucy
to be announced later.

Daily observations and measurements un signal strength
of certain commercial and amateur stations over a wide
frequency range will be taken at regular intervala for a year,
Weather conditions over the great circle route and at trans-
mitting and receiving stations will be compiled. Studies of
wmeneral tropical conditions, fading, skip-distance, Heaviside
layer height, and transmissions uwver the North Polar
cap (which happens to lie along the great circle route be-
tween the East Coast of the U. S, A. and Borneo) will all be
studied as thoroughly as possible.

We are informed that a silk flag of the American Radio
Relay lLeague will be wuade by the wife of the anthropologist
with the expedition, and it is planned to carry this far into
the jungles of Borneo and set it up at the remwote places
visited.

WIMK

A.R.R.L. Headquarters’ Station WIMK ovperates on
frequencies of 3575 kc. uud 7150 ke. Robert B. Parmenter,
*RP,” iy the chief operator; his fist is familiur to most of the
amateur fraternity. Occusionally other members of the
Headquurters' stat! operate at W1 MK, Their personal signs
may be found in the QRA Section of ¢S7'.

Throughout the following schedules Eastern Standard
‘Time will be wsed.

OFFICIAL AND SPRCIAL BROADCASTS are sent
simultaneously on 3575 ke. and 7150 kc. at ihe following
times:

&:00 p.m.: Sun., Mon., Tues., Thurs., aud ¥ri,

10:00 p.m.: Mon. und Fri.

12:00 p.m. (midnight): Sun.. T'ues., and Thurs.
GENERAL OFPERATION periods have been arranged
to allow every one a chance to conuuunicate with A.R.R.L,
Headguurters. These general perivds have been arranged so
that they usually follow an ugfficcal browicast. They are listed
under the two headings of 3500 ke. and 7000 ke.; to indicate
whether the watch is devoted to listening on the 8i-meter
band or to the 40-meter band.
3500 ke.:

£:10 p.m, to 9:00 p.m. on Sun., Mon., Tues., Thurs.,
and Fri.

10:00 p.m. to 11:00 p.m. on Tues. and Thurs. (No QRB(?
sent before these periods.)

12:00 p.m. to 1:00 a.m. (or later) on Sunday night {Mon-
day morning.)

TUOO ko.:
10:10 p.m. to 11:00 p.m. on Sun., Mon., and Fri.
12:00 p.m. to 1:00 a.w. ou the following nights (actually
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on the morning of the day following): Mon., Tues.. ‘fhurs.,
and Fri. (Unly on Tues. und Thurs. does the OBC! precede
these periods.)

SCHEDULES are kept with the following listed stations,
through any of which traflic will travel expediently to
AR.R.L. Headquarters. The frequency included within
purentheses indicates the band in which each individual sta-
tion keeps the achedule with WIMK:

WI1ACH. Brookline, Mass. (35(0): Sun. and Thurs.
WIKY, C‘ambridge, Masgs. (3500): Mon. and Fri.
W1VB, Newtown, Conn. (3500): 1'ues. and Fri,
W2A00, Brookan. N. Y. (3500): Mon. and Tues.
‘W2JF. Jersey City, N. J. (3500): Sun., Thurs., and Fri.
NJ2PA, Port Antonio, Jumaica (7000): Sun., \'Ion and

Fri.

W3ZS. St. David’s, Pa. (3500): Mon. and Thurs.
W4AEF, Lakeland, ¥la. (7000): Sun., Wed., aud Fri.
W6AKW, Lancaster, Calif. (7000): Mon. and Fri.
W6CTS, San Francisco, Calif. (7000): Tues. and Sat.
WBBYN, Columbus, Ohio (3500): Mon., Tues., and Fri.
W8DSP, Syracuse, N. Y. (3500): Tues. and Thurs.
WS8ZZ, Detroit. Mich. (3500): Sun. and Thurs.
WOAPY, Berwyn, L. (3500): I'uea.

WYERU, Rockford. Ill. (7000): Sun, &nd Fri.
‘WIOX, Louisville, Ky. ¢3500): Sun. and Thurs,
VEYAL, Toronto, ()nt. (35(8)): Tues. and ¥ri.
NNCX, Puerto (tabezus, Nicaragua (700): Mon.

There are a number of old astand-bys that have becu
canceled temporarily and which will be resumed at a later
date. Stations among this list are W1BIG, W2SC, W3ZF,
W4RM, WBARX, and WSBS.

TRAFFIC BRIEFS

W4IE reports that KFLF, the Yacht ftippie, hasstarted on
a month's trip from Sarasota, Florida, to the West Indies.
Upon return the Aipple will leave on another trip to Maine
for the summer, and after that may take a juunt down to
South America. WK¥FLF unes a frequeuncy of £330 kc. and
Leeps several daily schmulen with W41E,

W2TY writes us from Mamzales, e --lombla. and rays
that he has found @ ST down there, *way up iu the Clolom-
bian Andes. W2'1'Y will he rewewmbered for his work with
WBCKR in keeping in touch with GMD of the Dyott x-
pedition in South America.

ATI7AA on 6785 ke. is a station giving the QRA of Wiktor
C'hionaki 1elefonnia 5 Baku Azerbaijun, Asin. W4AEF
swworked him on March 7th and believes that his QSO is the
tirst. one from the {inited States with Azerbaijan,

All Philippine Islands amusieur station calls now are pre-
fixed with the letter K.

Recent floads in Alabama and Florida have called forth
the cobperation of amateur radio once more, On the 15th of
March the Chamber of CComierce iu Pensacola, Florida,
called on Knsign Francis Wm. Tuylor, W4HQ, Commander
of Section 2 of the C(ummunicatinn Reserves of the Eighth
Naval District. with the news that couununication was
sradually being cut off hetween Pengacola aud other cities,
‘I'be endperation of three Naval Reservists, W4AVR, W4TW,
and W4AKYF, were secured. WAVR und W4TW served as
operators un Coast Guard relief hoats which worked in the
flooded areas, and W4AKF stayed home und kept the ether
biusy. W4HQ also secured the codperation of NAS (Pensa-
cula) and NDZ (New Orleans). kixcellent contact was main-
tained throughout the period of interrupted communication
from Pensacola. Up in Alabamma, W4AAQ was on the air and
worked W4AKF in Pensacola, W4LT did his work right in
the Hood water by paddling his canoe through the raging
waters of the (‘hoctawhatchee River {0 rescue six peranns
marooned in a cabin.

Eintries for the A.R.R.C. Cup should be seut to (‘hairmun
D. . Wallace, W6AM. This contest, with award to the
best Sexth District amateur station, is spousored by the
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Amateur Radio Reseacch (lub of California. C‘omplete
rules were published in the March issue of the tiscillator,
and may be vbtained by addressing W6AVJ. lintries must
be received by August 1, 1929, for the cuniesi for the vear ol
July 1, 1928, to June 30, 1929. Requisites for eligibility are,
roughly, @ well-built and efficiently operated amateur sta-
iion. Unless at leani twenty-five entries are received, the
contest will he postponed until next year.

We got a card the other day which said: ** Why do ama-
teurs persisi. in using QSR ioxtead of 1 worked
W9 — - — the other day snd he axked me to QSR. [ said I
didn’t (which wus perfectly true — no distress call had been
received at wy station), and then he got rore and didn't
come back,””

The amateurs of Tiugene, Oregon, have reduced local
ORM appreciably through an agreement that all in that
city shall operate on one end of the frequency band in
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question —- which, in this eage, happens to he the 700 ke
hand. F'R, boys. that's cowsperation!!

WT7BR of Seattle repurts that the first newa of the finding
of Anderson, the Austraiiin fyer who was lost while sesrch-
tag for the Santhern Cross, eame via VK20W, and heat the
time of the Aasncis ued Pre ciable by twelve hours ur more:

What would the guy vnth brn'm A.C. and the gny with
fluttering 13.C.. do if nobody wanld answer him? Yup
—— you guessed it — he wouldn't work anybody and f.her»—
fore would think that something was wrong with his set.
Ferhaps theu he would get busy und work on it until he had
tuken the broadness or the fluttering-ness out of his signal
The T'win City Radio (“lub of New Haven, Clonn., and the
Associated IRadio Operators of Denver have recognized the
farcefulnes« of this soci of a solution to the problem of bad
signals. and have each passed resolutions that their members
will not wurk siations whose signals are of the **broad
AC’ or "Huttering D.C."” tyrpe. B, New Haven, and
Denver,

Divisional Reports

ATLANTIC DIVISION

AND-DELAWARE-DIST. OF COLUMBIA
‘M, H, H. Layton, W3A IS — This will he my
B, {ast report an \er-hnu Man'\ger. s my professional
duties muke it necess: sign. [t haw been a grest
pleasure to me duri g
huve turned everychmg over to Mr Forrest
WiEBBW, who will complete my unexpired time, (Give him
rour support, fellows, and make thir Section stand out.

Marviand: W3APX received Intercollegiate Boxing re-
anita from WRXE., W3BBW is rebwmiding, WiMH had
vigitors.

Dist. uf Columbin: W3ALF had final exams. W3BWT is
rebuilding.

Tielawnre: WRAHJ is the cull of the Wilmington (nit
Naval Reserve. WisALS is active, W3AJH pounds brass i,
W3AHT wath W2W.J, W3AT.Q ir Q30O phones on

Tratlic: Md: W3APX 11, W3MH 1. Dei: ¥
W3ALS 7. D, of Ci.s WRALK 109, W3BWT 65,
SOUTHERN NEW JERSEY — SCM, M. |, Lotysh,
W3CFG — W3CFG leads with a swall total and suiue gouod
. BVG is next with fair total gathered ou 7000 ke,
alnnp with pome X, W2ZARR ims improved hia total.
W3ATJ promises better totals. W3RWJ ia studyving. WiAR
hmz disappointing total, W3IALP had xmitter trouble.

3ARC moved o Phila. W3SJ has gone to gen and W3AO(:
Princeton in June. W3BEI is no longer an ORS, The
SCM requesin every wctive “3" in the stute to report
tonthly whether he holds an ORS uppointment or not.

Trathc: W3CHG 52, WIRVG 42, W3RARR 33, W3ATT 14,
WaBW.I R, Wi GATP 5 WIRARN 2.

FASTERN PENNSYLVANIA — #('M, J. B. Morgan,
I1, W3QP — W3ZTF's totul is very low (1), #s he is moving
to new locatinu. (Gond luck, Don and Pat. WRDHT QRMed
by school. WSAWU is installing A new set. W2AKB is turn-
iug into hostess for all trunsient bams {Mr. Armour take
note). Drop in there and see a q rig, fellows, WRCWQOQ
made his score in ouly cne weck's working. A new institu-
tion, the dcranton Amateur Rudio (Mlub, has hung out its
shingle und should have the rupport of you fellows in that
district. Wi3C DS says he's been sick again. W3MC has heen
peking em off the west coust with a 1UX210. W3AHZ has
some skeds working well and hopes to huve an 852 going
avon, W3NF ix veriaiuly piling up the traitic. Congrats, Ed.
WxVD ia gathering in his., too, with guccess. Due to iu-
crensed businesy sctivity aud less time available, this ix the
s report you will have from me ag your SCM.

HBeginning next month, send your reports to Don fusk,
W2RZF, 3622 15th St.. Phila., Pa., who has accepted appoini-
nient as Acting Section Alanaver until another election has
heen held. It has been a pleasure to work for and with you
tellows and [ appreciute your help and suggestions and regret
v much that it is nee rv Lo withdraw from the scene
of aciion. Give Don aund his sucvesror the satue contidence

‘
Vi ,:'\HJ 8,

Pe

und backing snd keep the seerion in the poaition you have

FBZF 444, WANTF 161, WRAKB 123, WxVD 45,

SCW () 54 Wi \HZ“" W23CDS 16, WRAWO 9, WM R,
WRDHT 5.

WESTERN NEW TORK - SCM. C. & Taylor, WPJ
~ WRABX is working on 66 me. WSRBHE and WxAFC
have many schiedules, WRAITD and WXAHC worked a raft
of foreigners, WSAK, WS RX and WRBF(G are tnndling
traflic. WXRRBP has moved into a new shack. WRRLP is
school, W RBI, e
WRBOX, WYBMJ and WKBUJ =
R“f{ WKBUP “nrkeﬁ sutne good T

back agsin, V
WLBWT and V

SW visited WHDED-
DL are on for traflic,
WSRDQP has joined
schedules WRRKS

WSCKC hundled snme lr-uhc !
WAFBJ. WSEFC, WSCVJ and 'W
WRDME has become i orvatal experi
the Army net. WXDSP has rome gon
migsed the Hochesier get-together.

‘T'he clubs of Buftalo niid Rochester held & combined
haimniest on the [Ath of April in Rochester. Sixty-six hatux
sl down to the banquet ur Hotel Seneeca, and during the
day some very fine (alka were given by AMr. Truscott, of
CiE. by Mr. Gimmell, the 1, by Mr. Bauman, Pres. ol the
Finger T.akes clnb, Mr. Heiger ot WS8DME, Mr. Schrader of
WRADG, AMr, Miller of WRCTK, and by Mr. Hobba.
ZL1AR. The M wishex tu thank WRADE and WSALY
for their fine work in arrungin Mr tth neeting.

Truflie: WEABX 2, W& WSRAN 4,
WEARK TS, WRBRP 14, Wy (("M 5.} W‘(HP(,' 14 WRBHRK
a9, WKRJIO 59, WKRRLV 4%, WRRMJ 129, WRBOX 22,

WRRUP 3, WRRWTU 54, \\’RCDB 113, WRCKC ¢ VVQ("MVV
52, WSCNX 82, WK( 16, WRCVJ 15, WSCYG 25,
WSDDL 60, W8DII 44, WEDME 3{, WRDQP 48, WRD&P
{18, WREC 10, WXKS 2, WROA (07,

WESTERN PENNSYLVANIA— 8CM, A. W. McAuly,
WRCEO — WRCHC again leads the gang in number of
mesgiges with W8XIS running & fair second. WRCFR is
atill after PY traftiec. WRCEOQO has two rauges of the three
raige receiver working. WSDHW came through with a fair
total, WRCNZ veports that WEFAT is QSO hams on 14 me
ahoutr midnight. WRARC is busy winding RF chokes a s
WRCMP. WRDKS is building & new Zepp. W8AGQ was
Mr. Heber{ at WRCMP. W&AGQ has & sked with the
SCM for Pittsburgh delivery, WS&CUG handled a nice bit. of
traffic. WSCMP is still batting them out. WRDLG is build-
ing a fine atation. WSBV( is building & row boat, WSGU
wuR 8 visitor in Erie. WSBHN have ihe radio class in the
YMCA

‘t'’he radio ingpector is coming April 15th to Erie and we
expect to see the list of calls go up as several elub member
contemplate ot tnking the exanws, WSCZE is again in New
York City, WSDOR cannot get his xmitter perking the wiy
he wauta it to,
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Seven siations not ORS reported traffic this month, The
SCM is glad to get your reports and the trathic figures are
wantched. The ATA eutertained Doc. Woodruff and L'reas.
Heb#tt ui n bunquet this inonth, About 75 members were
present, Angus, WHCYQ, was a visitor also on that night.

Trattic; WSXE 169, WXCEFR 56, WRCFO 49, WRDHW
38, WSCNZ 17, WSARC 9, WSDES 9. WRAGQ 9. WKAGH
9, WRAMU 4, WRCUG 55, WSRCMP 82, \VSDLG 33,
WRAPQ 43, W SXVY 19, W 8( RA 6, WRDNO 4,

ROANOKE DIVISION

ST VIRGINIA — 3CM, F. D. Revnolds, W8V7Z
W8OI hus another big tube, W8DPO worked
some nice NX. W8DNM is married now. WS8LI,
WSAFB, W8DCM, ex-8BKI, WSAEG, W8SV, W8ADPN,
W8CSR., W8CDV, \W83P, W8BI’V, and W8VZ all report.
WS8HD has revamped his outfit and is now operating quite
regularly, keeping A-A schedules and handling a hit of
traftic. W8CLQ in Mannington continues to handle lota of
trathe: if you are looking for a gond West Va. contact, hunt
bim up. He is on 3500 ke. every night with a eouple of
UX210's. WBACZ is rebuilding his entire station and will
have a MOPA going before long. Y et it will be on 3500 ke.

Tratiic: WEDPO 34, \VBACZ 81, WBHD 3, WBCLQ 70.

VIRGINIA —&CM, . Wohlford, W3CA — WREC!
has rebuilt his transmitter int,o Colpitta circuit and is geiting
out in fine shape, W3KR says WFBT traffic has been heuvy
and does not understand why all the xtal reports when
using ouly a two-iifty in self-excited circuit. Snys DX has
been good with him. W3FJ elaima good DX on several nights
connecting with EF8ACT and VK station. W3AIS has
received appointment as Army-Amateur station and has
repular sked with W3SN. DX is better with him this month.
W3AAJ has been closed up and the new station, W3WS, will
be operating soon from sawme location as WRV A, The Rich-
mond Club seems to he going strong now and has a member-
ship of twenty-tive, W3HY expects to build a8 receiver to
take abroad with him this summer. W3RZ reports nkeds with
W8C'MDP and WSBC'RI. W3BN7 has completed his power
unit. W3CA has rebuilt transmitter. ‘'he SCM and W3BDZ
visited W3CKL recently.

Trathe: WREC 70, W3KR 78, W3FJ 8 W3ALS 35X,
W3HY 1, W3BZ 9,

NORTH CCAROLINA — Report aorapiled at  Head-
quarters — \V4VH leads the whole section with a total that
stacked up within eleven days of operating, FB! W4ZD
claims several scheduler and eomes xlong for second place
thia month. W4AEW reports a new radio club. W4TS
hauled in a few messages, W4 (! still keeps the FQPM
schedule. W4A£'W and W4ATN were on for a few. W4ARB
expects to be o when vacation comes.

Trathe: W4VH 85, W4ZD 53, W4AEW 41, WATS 37,
W40 19, W4AFW 7, W4TN 45,

ROCKY MOUNTAIN DIVISION

OLORADO — SCM, C. R. Stedman, WOCAA —
C WOCAA is working on ull useful frequencies including
A 9%000 ke. WIDGJ has been busy, WOBQO has been
on more. WIF.UR. has schonl QRM, WIDQV leads the
whole section in traffic. WUEAM is on 3500 and 7000 ke,
WICDE uses low power on 7000 ke, WOEAE moved to
Clovis, New Mexico. WICCM is back after a few weeks off
the nir, WOFXW is still on the uir at Boone, WOEBF is
Lmrnnp: out good. WIBDY has moved to Greeley, W9C'KN
in # new ham at Greelev, also. The SCM would appreciare
heuring from any other hams in the state who have not been
mentiotied in reports from this section, Idon’t be hashful,
fellowa, A eard to WOCAA will do the trick, WODND iy
having trouble with his transwitter. WODQD, WOCSR,
WICDW, WICGW, and WIDKM all reporied.

Traffic: WOCAA 25, WOBQO 20, WOC'DE 10, WeEAM
10, WoDQV 23, WIEUR 1, WoDhGJ 3, WUCND 11,
WoCOM 3, WOEBF 2,

UTAH-WYOMING - 8CM, Parley N. James, W6BAJ
-— W6BTX and WEEIW take the bonors this month by
making the BPL. They are keeping four skeds. WGOEKT was
very busy at school but handled traffic anvway. At last,
W6DXM finished his new transitter and he iy vu regularly
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now, W6BUV reports by radio. WGRV handled a few wirh a
201A. WEBAJ has a new mercury are. WEATU is with us
again with a 210 in a High C acireuit. WG6DYE was busy.
W6DPO has trouble with his receiver.,

Traffic: W6RTX and WEEIW 210, WOEKF 61, WaDXM
34, WeBUV 10, W6BVRB 7, W6RV 1, W6BAJ 1, W6ATU L,
W6DPO 16,

GOUTHEASTERN DIVISION

LABAMA — 300, J. Bayvne, W14AQ — WHAJY
A liys been busy at the local broadeast stution, WIAX
maintains i schedule wirh nnBCY, W4AJY is perk-
ing well now. We are sorry to learn that W.1AHY has been
ill. W4A1Y has been experimenting, W1TIV has worked all
continents, W4AQ and W1AHQ lead the stute in trufhic.
both making the BPPL. W1AHQ uses a pas engine to drive
bis generator. W4TT and WHATM are on deck, WALT oper-
ates phone on the high band with splendid results. W4AHP
hae s new Zepp and schedules every day. W4AHR requesis
those interested in Army-Amateur appointments to write
him :ut once, We have W4MY'y firsc traffic report. W1AJR
has received his ORS appointment, W4AAQ is elated over
the increased activity in the section.

Trattic: W4AQ 210, W4AHQ 158, W1AAQ 15, W1AHP
101, W4AHR 100, W1AJR 50, W1AX 42, WATI 3L, WaUV
19, WAATY 24, WHAIM 12, WM Y 2,

FLORIDA — SCM, Harvey Chatin, W4AII — W4AEF
has QR0)'d Agix for the sixth time in three weeks, and has s
fine traffic total. W4ACC'; license hay expired but seemed
not to affect his total. KDV5's total of 326 is being included
in Florida’s report thus titme, We Liope to have you with us
in the inture, KDV5, The following stations huve applied
for ORS appointments: W4CT, W4QV, WHAFU, WINE,
W4AKEO and W1ADB, W4RB sure is handling sowme trattic
with that UV203A, WHIE iy keeping a schecule with
NNINIC and is haudling most of his traflic for the states.
WAATU has « ervstal and a 3500 ke, {one set, W4BL reports
25 me, ¥B with no statie, WANE worked VK on 14 me.
WA4MS is back with a fine traffie total. W1AKFE did soe
wond work during ihe Hood, W4V R, W 4TW helped by going
as operaiors on the U, 8. Coast Guard Cutters. WaMS hasa
new CRA, 1312 Lakeview Rlvd. He is the I'lorida Route
Hanager nnd wiants the fellows to arranve several skeds
with him, W4UW i1g back from the se:n. W4SI reports via
radio, W4AGN and W IV sit at their keya all day long.
WA4AKQ and W1AGY are teiegraph operators at spare
times. W407Z iy keeping a schedule with the yacht Fipnie,
KFLF. W4QV js 4 new ham, W1AFU desizus Q3L cards.
W40 has his OBS schedules at. 630 p.m. on Monday and
Wednesday on 3500 ke, W4ZF has an idea of a chuin hook-
up. WAPAW, a porrable eall of WA4AII's, will be heard quite
a bit this summer. W4SK has worked all U, &, districts,
W4ABA is working between Miami and Panama now for
the Pan-Americun sirways, WAPAC and WHMW have just
bought au sirplane together and expect to take uy up sorme
day, W4IX is chief operator »t the VSN R, ar Tamps,
W4AERF has just been elected Presidear of the Radio Club
st I'ampa and W4A KU, secretary and treasurer, The SCM
would like very much to hear from all of the clubs in Flor-
ida. WAPK, WiGE, W1HZ, WIMF, WiRK, WiDU,
W4AKF and WASY ull report. Starting May firsi, the SCM
is offering u very valuable prize to the three stations han-
dling the most traffic. For iuformarion, write the SCM.

Traffic: W 1AEF 725, W4ACC 645, KDVA :'i'.'(?. W4RB
205, W4IE 158, W4A1L] 113, W4AGY 111, WHBT, 75, W4CT
49, WANE 43, W1MS 41 W4ADB 35 W1AGN 22, W4TV
2 SK 2%, WAUW 27, W4BB 25, WAACK 25, W4SD
21, W4AKQ 18, WA0Z 17, W4QV 12, WHAFU 11, WH0O0XK,
WAZP 7, W4HY 6, WAPAW 6, WiITK 4, W10OB 3,

GEORGIA-SOUTH CAROLINA-CUBA — Acting SCM,
J. G. Cobble, W4RM — WAV is working DX with a Bel-
gian 500 watter, WAS[ works DX, WKL is narried.
WAKY leads traffic fist, W4OJ will soon be on at Ft. Me-
Pherson, (Ga. W47ZA is sull using xtal, WIAHM iy next in
tratlic with 26 messazes. Reen ()R France, Mexico and
West Indies. W4AY is experimenting with multiple tuned
anteuna for receiving, W4RN on 7000 ke, handles 20 mey-
sages, W4HW reports 12 messuges, und svine phone wurk.
W1RM was QSO XF8ZA, St. Helena, 10 messuges. Hama
in 8, C., Gi., Cuba, please mail your reports in to W4RM,




d. 3, Cabble, Acting SCM, 1124 Mayiand Cirele, Atlanta,

i"mlﬁc: WARKY 20, WAAHDM 26, WARN
WARN )0,

20, Wa4HW (2,

NORTHWESTERN DIVISION

REGON — SCM, R. H., Wright, W7DPP — W7AHV
O is experimenting with fone. W7WI. has s new re-

ceiver. W71F is working his usual DX, W7AJX is
pusy. W7GQ saya spring has come. W7UN reports 14,000
FB for night transmission. W7ALM bhas skeds with
WNXOT, W7HN, W7LT, W7UB, W7WY and W7JV,
, OM. W7WB will he on 3500 and 14,000 ke. using &
204A W7TU ie tiguring on high power. W7LED bas & 5-watt
outtit. W7KH has been rebuilding KFJI. W7IF reports
aetivity increasing in Coos Bay region. W7A1G is on 7000
ke, W7TANW is working on 3500 and 7000 ke. with 281°a,
WY7RR is using a 210, W7AHC is leaving for the nourth on a
cannery jub. W7AAR ir u new recruit in the ranks of the
hoiled awl. The amateurs at Lugene have reduced local
¢)RM consideritbly by all agreeing to remain on the bottom
half of 7000 ke.

Trathic: W7ALM 75, W7TWR 57, W7ST 49, W7PL 40,
W7UN 27, WYWL 35, WY7IF 21, W7AMPF 18, W7PE 17,
W7RR 16, W7AAR 9, W7GQ 7, W7ALK 4, W7ANW 3,
W7A1G 2, WIEO 2.

MONTANA — SCM, Q. W, Viers, W7AAT — W7HP
and W7HT keep daily skeds on 3500 ke. W7DD is increasing
power, W7FL has a new vertical rain pipe antenna. W72ZU is
plaving with television. W7AEM has YL QRM, W7TR and
W7DJ are busy. W7EL will have a surprise soon. W7AAT
i now Tt control station for the 9th C'orps Area.

Traffic: W7AAT &6, W7HP 2. W7HT 41, W7FL 29,
W7DD 26.
WASHINGTON — (M, Otto Johnson, W7FD — This

month marks the depsarture of many brass-pounders for the
" Far North.'' Activitien are still on the increase, from all
indicativns. Many new siations are coming on the air. Ta~
autua seelus the most aciive city with W7AFO, W7KT,
W7NS, WIMX, W7NA, W7APF and W7ALJ on 14 me. and
T me. W7GP is on with the 250-watt xtal control rig and
kreps Ulympia on the map. W7ACS in Tacoma is QRW
work. In Everett we find W7EK, W7PH. W7ACY, WTMW
and others vit, W7AQG in Rellington is QRW work. W7IU is
un in Spokane. Seattle is well represerted by W7LZ, W7AG,
WITX, W7VK, W7WG, W7BB and many others who are
ou regularly. W70V out in the stioks is doing some guod low
power work. WYLI up in Port Angeles in on using a new Zepp
but sesmns to get cut in spite of the Zepp. \W7LZ, please
noie.) Hi. W7AF of Decatur is now signing K7AIF in Alaska.
W7ALQ of Underwond will also sign a K7 call from Ketchi-
kan for the next yeur oc so, Woadyard of K7HL is heard on
and will have fots of non commercial tratfic. Xe SCM s
pianning g change in ORS personnel goon and many new
)RS wiil he appointed. The SCM will alsa try to arrange for
more time for League Communications Department work.
Traffiec: W7L.Z W7ACY 71, W7KT 47, W7PH 46,
W7UI 35 W7TX 27, WIVK 23, W70V 25, WIWG 18,
W7AF 16, WTMW 14, W7AG 14, W7GP 9. W7LI 6.
(DAHQ — SCM. James .. Young, W7ACN — The new
fiing mecin to be in the majority in Idaho now. We introduce
W7AAN and WT7FN, both of Boire, WZAHG i Qrotino,
father of \WW7HR (this makes a father-and-sun station for
Tdaho), snd W7AFE of Parma Our old friend, ex-W7AFK,
han applied for a new ficense snd will he hitting the ether with
s new call, W7II and W7HE have been installing a. Vita-
phone ' talkie’ outtit, W7IY reports a new (verland coupe
and expects to rebuild. \V7HR repurts & bad case of apring
fever, but tops the list unyway. W7ACP is hitting on all
evlinders. W7AFE is orgaumzing a radio club ai wchool.
fasten, gang, W7ACP auggests an Idaho couvention of
pams, to be held in the southwestern part of the state.
What sav,.zang? Slip your voie to the new S(CM pro tem
W7AJQ i8 ou 7000 and 14,000 ke, aud also takes a trick at
the joral BCL station, KGKX, ia Sandpoint. School and the
iambing season are keeping W7ACD pretty busy, W7YA
in on reguiarly, and reports W7AAN and W7FN as new hams
from the radio class. W7UJ from Eugene and now chiei op
at [daho's largest BC atation, KIDO, reports that he i

58 QsT

Juxg, 1920

getting on with « MOPA using 1 7'4 and a 50-watier.
W7ARZ and W7HR are aciive. W7GU ir working eusi, jusl
fine, A nurber of the Nampa High School radio students ure
building transmitters and will he on ax soon as they get
licenses. W7 ACN has a brand new 744-watt MOPA with DC!
power supply.

Now gang, here is some news, W7ABB will be (M pro
tem of Idaho from June until September. His nawme and
sddress follows: Harold MeBirney, W7ABB, 1720 W ahing-
ton St.. Boise, Idaho. The June report will be due to him on
June 15th. Let’s have every Idaho ham behind him with a
good report. The Cuidwell troup of the Idaho Nuational
Guard has a bunch of fellows truining for radio operutors.
and no douht some of them will sprout out with a ham
station hefore we know it. ‘('he 9th Corps Area of the Army
Amateur Hadio Neir under the supervision of the \Var
Depariment is looking for sume good, REIIABLE atations
in Idaho and other states 1o inciude in their relay nets.

All Idaho station owners interested in A-A work, pleass
commuunicate with the SCM or with the INinth Corps Area
at the Presidio in San Francisco.

Tratic: W7HR 24, W7YA, 16, W7IY 4,
W7ACD 2, W7ACP 1.

W7AJQ 3,

PACIFIC DIVISION

AWAILI —8CM, F. L. Fullaway, K6CFQ— An
I‘*{ A-A Net has been atarted betwern W6CFQ ar ihe
NS and K6ENT and K6AKFF. Everyone works un
7026 kc. with break-in. [t’s sure nice to hear those hoys
working, All stations interested in this work are requesied to
commuuicate with the SCM. K6AVL handler the st
traflic for the month. Skeds did it. K6(CJS has three vux nnd
lnts of time. K6CFQ has been keeping skeds with xW7ES
aboard the |’ igilant, K6ENE sends in a gond one. K61DJ 1
will be leaving us svon. Aloha to him. W6EST burns out
several 210's in & month to keep up his record. K61'DG
keeps wsix skeds — one with WSHBS. K6DPG i trying
MOPA. K6DB still has his L. A. sked. K6ALM tried shield
grid. K6AFF is going to rebuild. K6CLJ rebuilt K8IAT
during the Earier vacation, K6ACW und K6EHA reported
for the first time.

Traffic: K6AVT, 96 KeCJS 78, K8CFQ 59, KeDJU 42,
K6ENE 38, K6EST 32, K6DTG 30, K6DPG 18, iz6DE 16,
KBACW 13, K8ALM 8, K6AFF ¢

N FRANCISCO —SCM, ¢ F. Bane. W6WR —-

W 6AD leads us usual. His deliveries ulone each month run
wizll over 200 messages, Very fine work, Schmidt. WOERK
~omes second mthagnnd total, WAC, WBFIK und WBAW A
are sufferers irom power leaks, W6CHL and WHEW are
heard occasionally, W6KJ, W6WB, W6EL'F and W6(CZM did
some goud DX, W6DSS reports this month and ciaimas new
veceiver FB, WEBMU and WBIDZY ure rebuilding. W6DFR
is net control station in this section for the Ariny-Amateur
work, W6DBD has been uppointed Radio Aide in 5. ¥.
WECIS rays hir rkeds with WSBS and WIMK are doing
very nicely. WBWN, the new RM, sayn he ix very anxious to
hear from any of the boys. but particularly those in the
northern part of the neciion, W6LPF contemplates wrinding
a eryatal WEDZQ reports » nice total this month. W6DYB
ix troubled by ¢JRM in keeping his sacheiiules. The Apsc-
cinted Radio Amateurs are growing in leaps and bounds. and
their membership now runs over thirty members. ‘t'hey wel-
cume correspondence with uuy other radio ciubs. .\ddress
sawe in care of WBWB, 5 ho ir president. On March 12 the
hams in Bolinas combined forces and opened up a new atn-
tion with the «all WEBL. They nlan on handling plenty of
trattic and have applied for an ORS, Great atutf, men, aud I
wish vou lois of luck,
ie: WEAD 521, WEERK 138, WEC'IS 78, WBDZQ

49, W6DYB 43, \\‘6]”‘ %7. W6DPF 25 W6BMU 4,
“v DZZ ’l WGWN 19 \VRDQS 10, WEBAWA 12, W6WB 8.
, D. €. Wallace, W6AM —
BPL this month — W6AKW,
W6CHA. WEAKW worked

nm,ke (he
W6lulJ.
Cluam and also kept a good bunch of skeds. \WW6A V'J handled
mesaagres hetween WO9DWN and a girl who had sleeping

I-lve ‘;ma‘mnna
W6AVI, W6DKV,

sickness. Also some messages irom Mexican familier in, the
war zone, W6DEKYV had a science exhibit at high school and
his portuble station in operation and sv had a good number
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of originated messages. W61'T has been working for an old
desert rat. on u ** treaxure finder.” It serms to work up pretty
#ood after it was halanced up. He also handled Aern Corp, of
C'alif, traflic for three weeks. W6('HA reports that the West
Cloast F.xperimenters Club is going strong now. For dope,
write W6CHA, Secy, W6ZBJ was haadicapped for about ten
dayr ot account of burning hands on gas heater, W6DILJ had
u speciul schedule with W6DON connecting a sick mother
with her son, W6CBW is getting ()8A4 and tive reports from
Zaeddies snd Aussies on a 210, WEEGH has & aew QRA in
L. A. WBCHT, WBLEFA and W6DI.T are on 7000, W6LISA
and WOTK huve Hartley transmitters., ¥R, WAFT had a
achedule with au expedition to Death Valley and learned
some very interesting things on skip distance. W6FEKE
handled messages from hir fraternity brothers ai the SAE
house. W6AM is on as usual, W6CRC, W6ETJ, W6DY L
and W6DYJ send in good reports. WHBRBZR plans on a
2500-ke. phone ret, WBALR rebuilt his transmiitter and is
sending messager free for custowers in company. W6IPC
sends in a good report. W6CZO worked 55X. W6MA,
wWeéeDZI, WAAXE and WIFEKC wure keeping gond akeds,
WeDOW, W6ALC, W6OF and WBDSG send in wood re-
ports. W6EPH ix going good on trattie, W6APW and
W6BJX built screen grid receivers, WBAGR is QR W new
job. WO6EEB blew his 210, W6DHM burned up his trans-
former, WA WY has iried 35(K)-ke. fone, WEBRO hax his
new receiver finished — all in copper. W6BVM has moved
to Dinuba. W6HS is kecping his regular USDA sked, W6HT
bar & vew 1929 transmitter. WHEASM saya that the ARRC
will atage the inrgest banquet ever thought of by the section
next QOetober, W6COT har heavy (QRM from school.
WOCUH built a new receiver for W6DLN. W6CZT.
W6DLIK, W6RTA, W6DPY., WHERGC report #s usual,
W6QT reporta hir tranamitter is on 4550 ke, as WBXC.
WO6DNTF is still getting ready tor 1929,

T'he Amateur Radio Ltesearch Club of .05 Angeles will
give the next quarterly bancguet just before the Pacitie
Division convention this full, ['he Pasadena ishort Wave
Club holds good meetings regularly, as well as the other
clubs in the section, A new club has heen formed at San
Bernardino.

Traflic: WOAKW 552, W6AVJ 432, WE6DKV 32
WeLLT 257, W6CHA 227, W6ZBJI 192, W6DII 103, WEC'RW
%3, WEDYT, 70, W6EGH 60, W6LEFA 39, W6DT.I 53,
e
C
24, WOCHT 23, W6eCUZO 22, WeFRKC 20, WRANXE (8,
WECRC 18, WOB.IX 17, WBOF 17. WEDRG 15, WAEPH
14, W6APW (3, W6AGR 12, W6AEC 11, W6FEB 11,
WEDOW 9, W6DZI 8, WADHM 7, W6A\WY 6, VV6MA 6,
W6BRO 5. W6BVM 5, WeHS 4, WRHT 3, W6..5M 4,
W6COT 3, WeCUH 2, W8ZZA 2, W6C'ZT 2.

SANTA CLARA VALLEY — B8CM., F, J. Qnement,
WENX — Congratulutions, fellows, on the way the reports
c¢ame in this month, Messuge handling activity this month
places W6AMM, \WEBVY, and W6HM in the BPL and
with W6JUJ, W6AME, W6BHY and W8RBM W all handling
heavy traffic — although not cuite enough to make the
TP, With W6AMM, W6RVY und W6HM all on schedule
with atations across the Pacific, a large amount of ditticult
traftic is being cieared, WBHM has an important, sked with
WSBS and is handling many of their important. techuical
mesnagen, many of which go over 100 words, WBAME with
four ops is QRV for traffic as is W6JU, the San Mateo
Junior Clollege Station, One of WBJT1's skedsis with the Y1,
W6LETA, Hi. WBRYY with two ops is 4 reliable wesl coast
contact station. WE6BHY i the new president of the
SCCARA, W6BMW with u new G. R. wavemeter and a
couple of 8863 i again on the air. W6BNH has a sked with
W6BLT, W6BYH was QRW this month. W6AJZ is back on
the nir aud WOFSW is a new ORS, WHAZS is working on
aerials and reports good contact with VSRAB on 14 me,
WHEBAX wan WAC! during one week and WBA A% is nsing an
552 on 14 me. with FB results, W6IXBP is putting in an
MOPA,

Traffic: WBAMM 181, WeBVY 154, WEITT 116, WEBAM ¥
113, WERY Y 108, W6HM %3, WERHY 65, W6BMW o2,
WOBNH 3, WGNX 16, W6BYH 2,

ARIZONA —— Acting SC'M, Russ Shortman. W6BWS —
‘WO6E.H leads the siate in tratfic this month. He is ex-9BC.f of
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apark days He says hie gets a big kick out of chewing the rag
with his old friends in the ruidweat. He also keeps WYANA
in touch with his Y1, who is living in Phoenix. W6LEOQF got
wn appointment to the Army aviation achool at Riverside,
Calif, W6CDT! will have 4 he-iman station on the air one of
these days. WB('RA ix moving east. WBEFC, a non-ORS, is
hitting it off in great shape. WAB.F got hold of 30 telephone
condensers and is using them in his filter. He has a {ine total
thin tgonth, W6CCL is headed for Australia, WABWS is
getting a erystal ground up and will have a real note o the
air soon, He will be on pretty consistently soun, as he will
tusve no coullege waork to do and has also Quit all Y'Ls, Believe
it or not. W6 DT reporta hearing all continents in owe tight
on 14,000 ke, W6('DY is now an engineer unt KGAR.
W6F.AA reports that the push-pull Hartley is atill putting
out a nice steady rignal, and turns in a nice list of achedules
and messages, WBDCQ) in building 2 new shack, WéDIB
loaned his apparatus to a broadeast atation, W6DIE has a
new vibroplex.

Traffie: W6EH 174, W6BJF 106, W6CDY 4. W6DTU 51,
W6RWS 79. W6EFC 17, W6EAA 73,

PHILIPPINFS — &C'M, M. L. Felizardo, K1AU — "C'he
repurt this month is ac usnal handled by W8EF.O via radio:
K1HR now keeps the following achedules, us reported hy
Clapt, A, J, Wehr: KOVPB, Zamboanga, P. [, 5:15 p.m. daily:
WVN, Tientsin, Chiaa, #:30 p.m. daily: ACKZW. Shanghui,
China, 6:00 p.nt. daily; OM1TB, Sumay, Guam. 7:30 p.m,
daily; WIRC, Cavite, I'. 1, 8:00 p.m. daily: AUXAG.
Shanghai, China, 9:00 p.m. on Mondays, Wednesdayy and
Friduys; WAFEEOQ, Williame, Calif,, 2:30 p.m, daily. Fre-
queney of K1HR is now 7010 ke.

‘I'ratic: KIHR 712,

EAST BAY -~ SCM, J. W. Frates, W6('ZR ~- Through
the excellent work of WBCTX and the Boy Scout operators
nnder his charge, tratfic took a spurt during the pust mouth.
WOECTN, who 18 a seoutiaster besides being sn RM., set up
u transmitter #i the Scout Merit Badge Expoasition at the
Oakland Auditorium and reluyed considerable trattic to
other meu in the section under the eall of W6ADD. W61P,
CRM. was the next highesi man in spite of the fact chat o
great deal of his tirme ix tuken up with his duties as a CPO in
the Naval Reserve. WEEIB, auother Naval Heserve man at
Vullejo, hux been keeping a rked with oid IKIPW, W6ALX is
keeping things humming in his new shack with akeds, trattic
and code instruction. SWE6BC'N ran up a hig P, 1. total
through his sked with K7LG. W6CGM worked iu on the
newz of the finding of the Southern Cross when Smithy and
s wmates were loat in the Australian bush. W6DWI ia
burning up 14 me. with DX traffic and has been keeping »
sked with WBAALU on the Chilkoot at Kodiak lsland, who
ir using a small poriuble uuder the call of WHZZE. \W6RJ iy
zetting out hetter with fundamental anienna and counter-
puise, W6BI has been doing Alaskan tratiic exclusively
through skeds with K7TAER and his oid standby. K7AFR.
W6BIW mukes his bow as & trathe man this month with 2
sizeahle total. WHSR has a 50-watter in a high (" Hartley,
W6(CGM hus a new pup for shuck marcot, WECT X slnpped
out some tratie, WOE DK is rebuilding his ~et. WEEBA has
beet ruuning up the light bill ealling K1HR and ACRAG
W6ZA thinks he will get a eryatal scon, WEBP(! ix «tilf hold-
ing that same old sked with WSHS and says WFA of Byrd
Expedition rolling in inn fine shupe, WE6RMS reports that the
C'hevvie is sold and that the gurage is now devated entirely
to atnateur radio, W6(1' has been gathering irathic. W6AS
has beeu up in Isleton putting in a biyg electrienl installation.
WHTJA has been on the air three weeks with a 1TN-210 and
managed to QSO Alaska, WBEDR is building a frequency
meter, W6BZU hought a cryatal. WOALYV ix gerting rendy
for his annual trip to Alaska. WHIM wuntx a transuiitter,
WHEY is active, WO6CMG in busy with school work.
WHRIIX ir selling out, but he hopes ot for gond. WBCZR
worked WHAM at Tacoma with Don using the small port-
sble and W6CZR oping at W6CKG iu hix buack yard.
WHRARU will be on soon with a 210, W6IT ix buny with
plans for the tri-section hamfest as prexy of the ORC.
W6GQ plans to work his von, WECFD, at Boy Seout en-
eampment. WEAUT, W6CZN, WABYS and W6C1T0 all
reported.

Traflic: WBADD 500, W8TP 201, WSEIB 179, WAALX
177, WBBCN 120, W6CGM 108, W6DWTI 103. WHRJ 66,
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WEBI 55, WeHJ 51, WEBIW 47, W6SR 29, W6CTX 285,
W6EDK 22, WEEBA 22, W67A 21, W6BMS 16, W6RPC
16, \\6()T 14 WOEJA 10, W6AS) 6, WEBZU 4, W6EDR 4,

VALLEY -— 3C'M, ¢, . Mason,
‘BS — Tratie: WOEEO 524, W6CG) 27, W6BDX 53,
W6ETA 204, W6DYF (1, W6CIH 308, W6AFIU 58,
W6BYB 140, W6DON 202, WeELC 32,

SAN DIEGO — Acting 5CM, H., A. Kmbler, WEEOP —
Well, gang, we not oaly lost our SCAL, W6BQ, but also our
brass pounder. W6AJM. We all are surely sorry to see you
both leave this section and wish ynu both success in your
new positions. W6DNS leads in tratfic this month and is try-
ing tn ureange skeds with the Philippines and Hawaii.
W6RQ sava that he will be off the air for an indefinite period.
W6BAS is atill recalibrating frequeuncy meters. WHBVX
bandled a few this month, W6EOP had the pleasure of
working his old friend, WY9HN the nther morning. 1t was
Just 19 years ago that they held their first, QSO at the greai
distance of one wiie. W6ERT handled a few this month.
W6ACJ is building s new xmitter. W6EC is Leing heard
regularly in New Zeslund on 28 1uc. W6RAM ie also tryving
2% me. WBCNK ie very RL school. W6BGL is QRL with
ruuich and new house. W6BFE will be an snon. W6EPZ cer-
tainly is stepping out, has sked with K1CM and reports
very good DX, WBEPF expects to get an ORS ticket soon,
WACTP will be on 14 me. soon. W6AKZ is QRL BCL
husiness, W6ANC and W6EPF worked Byrd.

Tratfic: WODNS 213, W6BQ 104, W6AC'J 101, WEEPZ
78. WEEC 61, W6BGL . WBEQP 356, W6BAM 23,
W6ANC 19, WEEPF 18, WGRZD 17, W6CTP 15, W6BVX
13, W6BXI 11, W6ERT 9, W6CNK 2,

NEW ENGLAND DIVISION

ONNECTICUT — SCM, € A, Weidenhammer,
WI1ZL - WIVE is the proud possessor of a new

eomimercial ticket. W1S8A handled a few at Yale.
WIRP keeps four schedules with Central Americun stations.
WIBHM and WIBJK are still on the job. W1MK states
that s new receiver is in operation, WiBI-WIBQH has
moved io Rosion, W1O0S has her cutfit in operition a-,_'_aiu.
A red tifier tube “‘went west” at WIATG. WIAVT rvejuve-
13A. W1BNS has 1 new Hudson sport roadster.
v active on 7250 ke. W 1'TD still has the old power
leak., WIBDI has been busy with the convention, board
sweering, and other things. W1AFB and W1AMG handled a
few. WIAOI reports that WI1ANA and W1HN are expecting
i he on the air shortly, W L(CKP has schedules with W4IE
uind NX-1 XL, WICTI wus ill but now is tore lively than
ever. WIAMC, WI1ADW and W1BOD did some nice DX
work, WI1PE served asg pinch-hitter for W1VB while the
katter was moving, WI17L handled messages for the Nauga-
iuck basketball team which went to Chicago. W1AJI scared
up the traiiic. WIAPF is with the Ward Line. WIAMQ re-
ports the formation of an awnteur radio club in Milford.

Traflic: WIMK 1038 W1AMG 111, WIVE 3, WIVR 42,
WIBJK 24, WIBHM 53, WIAVT 3, W1BNS 21, WIBGC
G, WITD 43, W1BDI 146, W1AFB 53, WIPE 159, W1AMC

2, WIAOL 46, W1ADW 16, WICTI 46, WI1CKP 49,
VWI1BOD {4, WIRP 80, W1SA 30, W1ZL 12.

RHODE ISLAND — 3CM, C. N. Kraus, W{BCR —
W 1BLS lost his only fiver and expects to gei » 210 soon,
\WIBLY reports his powei supply dead. W1MO has his new
aiation neacly completed and will be on 14 me. soon.
W1AWE hag been QSO ON atations on 20, WIBCR was
O KFR5, WIBCR would like to trade stamps by radio.
{DV5 sent him & bunch for a starter. W1CPH is on 56 me.
with a 210 and a puir of &dbs, W1AVH is ulso on 56 me. with
210 and 281a. W1AGI reporis working on 7000 ke. band.
He is YRV to QSP,

‘The Radio Club of Rhode island received notice af its
afliliation with the A.R.R.L. Goad coéperation is expecied
»y the SCM from the new hams in the organization. Chesier
Page represented the club in the siunt contest at the cun-
vention while Misg Bettv Bradshaw, treasurer, put on an
entertuninment °*The Radio Widow' {n tonologue). Hi.
Good speakers nnd entertainment sre promised. Qutside
ms are invited to atiend. Amateurs interested in 56 me.
ients ure anked to get in touch with . N. Kraus, 92 Keene
St rovidence, K. 1., fur skeds.
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Traffic: WIBCR 67, WIBLS 33, WIAWE 5, WIBLV 3,
MAINE — RCOM, Fred HBest, W1BIG — T'hree mewbers

of the Brass Pounders’ Teague this iime, gang! Schedules

and o fine corps of operators in the Pine I'ree State explaing
the excellent. results obtained along traflic lines, F'B, fellows.

W1AQD toak all honors for high totals this month, WIAUS

ran number {wo and now leaves for Kelly Field, T'exas to

fearn the art of flying. W1ATIR is number three with & good
total, WIATO turned in his usual tine total. WIANH and

‘W1AHY have been ongmatmz sume excellent messugres this

month, W1C'QS sends in a mighty nice atring nf messages.

Mrs. WIAJC as usual trimmed the OM. WI1CDX and

WI1COV handled a gond number. WITB, WIAJC and

WIAQL handied a few. W1A&J is doing some uice work,

WIBFZ is trying hard to land that WAC certificate. W1KQ

and WI1BCD barely got their reports in on time,

Treallic: W1AQD 299, WIAUS 221, WIiAUR 213, WIBIG
186, Wi ATO 128, WIAHY 54, WI1CQS 62, WIAJC %7,
WICDX 2a6, WICOV 18, WIAJC 9, WIAQL &, WI1TB 8,
WI1ANH 146. W1BFZ 5, W1KQ 26, WiBCD 45.

VERMONT -~ 8CM, C. A, Paulette, WiIT — WI1CGX
leads the Section with & fine toinl, He plana to retain his
schedules for rag-chewing. W 1BDX has rebuilt and turns in
2 very goond report this month. Say, boys, when vou have
your summer lay-off, will you kindly let me know on the
fust, report card that you send-in that you will be inactive
and for approximately how long? W1BCK is having a gond
time in training school in Ga. W1IT has changed to DC
plate supply now. WI1AOO is using xtnl control now.
‘WIBJP is QRL orchestra, W1BDX has a coraplete new
station, W(YD, WIBEB, W1AJG and W{FN report.

Traffic: W1CGX 229, Wi1AQO 102, WIIT 54, WiBDX
42, W1YD 4, WIBEB 3, W1BJP 7.

NEW HAMPSHIRE — SCM, V. W. Hodge, WIATJ —
WI1IP hay sworn off YLs and mavbe ihat aceounts for his
fine total. W1UN sendsin & fine report, even though be was
away for 4 while, W1AUE is still huniing for a good xtal.
WIBFT is buiiding a new transmitter. WIAI'D has a 1929
transiitter and note, WI1AEF had to cancel his skeda on
aceount of work but ig on aiter 7:30 p.m. WI1AUY has spring
fever. WICOW is on his way home {Portiand, Ore. ), whera
he will sign W7ANZ, W1IX is still the envy of us with his
nce nate, WLAVI has been busy printing QSL cards.
WIMS and W1AEF have heer pioneering on 28 me. WI1BST
ig on occasionally, W1TA iy drilling with the Naval Reserve.
WI1MB ig having a fine cruise on the U.S.8. Bushnell. Robert
Ballard is also drilling with the Lleserve, cperating at
W1BFT.

‘raffic: WIATJT 137, WUIP 107, W1UN 35, W1ATE 31,

AEF 9, WUX 6, WIAUY 2.

EASTERN MASSACHUSETTS — %CGM. E. L. Battey,

WIUE — 'W1(Q sends in another of his crack totals — 376,

WI1ACH, WIACA, WIKY and WI1KH make the BPL on

deliveries, W1RF is busy with school work. He has been one

of our best ORS for 34 vears and an " honerary discharge”

e pladly eranted. We have three new suuiions reportmz

ihig month — W 18%, WIRL and WIEK, exfCABE of

trie, Pa. WIEK iy using a 210 with 500 voits DC, WIRL
keeps a schedule with WI1BAE., WIKY expects terrible

QRM goon, as n [rigidaire is being installed in her home, Hi.

She has joined the Naval Net 8o finds its necessary to cancel

one of her W1MK schedules. W1BZ( has to have his sched-

nles between midnight and 2:30 a.m. und doesu’y find many
very anxious to keep them at, that time. W1ARS is keeping
four sehedules, WIALP and WIBVL are troubled with New

Ford QRM. He has new receiver using AC tubes which is

the berries. W 1KH made the BPL on deliveries, all of which

cume from the CGirenfell Mission, W 1AKS is being put on the
inactive list until next fall. Wl s «emonstrating
television at the Home Frogress Eixposition al Hartiord.

Winter irallic schedules bave ierminated at W1LM for the

swmmer season. WIWTU will svon be ORS. WIWYV had a

fine trip to Wesi Indies. Mareh 26ith to April 13th, WIUE

is getring a number of inquiries from new hams just starting
up, which lonks gond since new fellows alw have plenty

of pep. W1CQ had a visit from WIARG aud paid a visit 1o

WIXYV, WIACA snvy Navy drills bhelped his traffic total

WIAAW has schedules with WEARX, WIKQ, WIARS and

WIIE, WUASI has made connection in the engineering

depariment of Ratheon Company, W1ACH expects to have
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a couple of 8366 tubes soon, WIALY ig moving to Brant Rock
for the sumuer, where he wiil he on with a 240 watter: cull
will be WIRV. W1AZE worked two 21, atations on March
23, WIRY asks to be put an ivactive list. WI1BST gaya
exXT9 is now located in Newburyport and is signing
WIAGYV.

Traflic: W1CQ 376, WIACH 222, W1ACA 150, WiIKY
108, WIKH %3, WILM 135, WIAKS st WIWII 82
WIAKS 47, WiBAQ 41, W1BZ@ 31, WIAPK 29, W1AAW
27, WIASL 21, WIWV 13, WLUE 11, WIEK 9, WIRL 4,
WIBVT, 3.

WESTERN MASSACHUSETTS — 8CM, J. A Tess-
mier, W1UM — W1BGWM is busy with Navy net, WIBNL's
new QRA iy 40 Abbott St, WI1AQEF and WI10OF went on a
fishing trip to the Berkshire Hills and carried on a schedule
to let the folks at home know how the tish were biting.
WIAWW ulso wias out on u fishing trip with W1IOF and
worked around east. fine with portable. WIAWW is on every
Sunday morning from 9:30 to 10:30 a.m., also most. week-
days from 7:30 to K:00 aan. WIA DO and WIAZD are quite
busy. WIBKM has « tube rectifier. W1AQNM is building a
receiver, W1A K7 has been on 14,000 ke. W1BSJ is rebuild-
ing. WIBVRR graduates in June. WIBWY reports that.
Harry Fiske of Wentfield, Masq., whose old spark eall was
extBYU, is now WIDR, WINS expects to move into his
new shack soon, WI1CTFE, a yiudent of the kasiern Radio
Institute, will complete his course next month and will try
for a commercial ticket, W1ANMZ i sure 10 be ou the air
vaeutions and holidaye, WIBKQ is rebuilding. W1BIX
swhedules souih and we;
: WIADO 13, WIEO !2 WIAZD %7, WIBKM K,
WIAQM 3, WIAKZ 45, WIBGM 32, WIBNL 1, WIAQF K,
WINP 15, WINS 9, WICTF &, WIASU &, WIGR 8§,
WA 2, WIBIX 39,

DELTA DIVISION

RIKANSAS — SCM, Henry k. Velte. WHABIL—
A WAFET has been having trouble with his rectifier.

- W5JHh, who has been ofi the air for quite a while.
sends in a niece rapnr’t. W5HN is getting out tine with an 852,
WS5ARA handled some trattic with KDV5, WARDD is poing
to school. WSBCZ keeps on the air regularly and handies
trattic. He is using an 852 tube, W5AR1 burned out some
rectitier (ubes. W577A is busy with groceries.

Tratic: WSRC7Z 53, WSEP 26, WAIK 26, W5S5HN 14,
WH5ABI 8, W5ARA 5.

MISSISSIPPI — SCM.,  J. W, Gullett, WSAKP —
W5FQ is rebuilding. W5ANT has hud his ORS cancelled on
account of failure to report repularly. WS5RBX ruised his
antenna aud increased the range of his ro-culled 713 wi
aonsiderably. W5AJJ burned out an M-G and \N AWP
hought one, WSTX has his MOPA working fine, W5LY is
using the 14.000-kc. baud for the summer. W5BDE's trans-
witter has gone Democerat and refuses to work. True & Roy
Gullett of Booneville have purchased the 100-watter that
strutted its stuff at WSAKP. W50QQ turned in a good report
and ig one of the best operators in the state. He has schedules
with the following stations: W5WF., W5S5ACH, W5AQY and
W4KY. Gang, that is the reason he is high tratlic wmn in
Mlsmsmppx W5AKP is constructing 1 new transmitter, re-
ceiver and antenna syatem. Take n tm from the SCM and
watch the Miss, pang tuke the cake from the rest of the
Delta Division in the uear future and also keep it,

T'raffic: W5QQ 101, W5AJJ 18, W5AKP 78.

LOUISIANA — SCM, M. M. Hill, W5EB — W5WF
tops the list for our section by making the BPT, apain,
¥B, OM. That's the siuff of which real amateurs are made,
W5ANA blew hiy 210. W5BDY iy tenching a new fellnw the
ethies und practice of the ARRL. W5PG has hin 310 ratthng
e¢ang for Hawaii and other DX lately. He is toving to
14,000-ke. band for the summer, W5AFTE has been in
Chicago. W5NS is a traveling galeaman, WAQJ has installed
seryatal. WHTLV says the OW is on regularly. W5A XS had a
blow out W5BDJ ix the proud father of a new %V'I., WSRBO
has improved his note. W5AYZ keeps the tubes ready tor
trattic. WEFR is ready to help any of the fellows if he ean it
any way do 80,

Trattic; WSWF 217, WSEB 85, W5PG 39, W5BDY 15

QsT 61

HUDSON DIVISION

ORTHERN NEW JERSEY — 3CM. A. . Wester.
N W2WR — WHAFG has moved into Ridgewnod and
is now W2NZ. W2W K hag been on 7000 ke. W2A0S
is doing fine work for the Army net as NCS, W2BDF iy still
working hard on WAANM's transmitter. W2C'TQ is back on
the air with 2 1929 installation cvomplete. W2MD and
W2(CJX are doing fine work. W2RY is still having nntenna
troubles, W2IS has Y1, QM. W2CO got a card from Ger-
many, W2AOP was servicing RCL sets

Traffic: W2A0S 34, W2BDF 6, W2MD 102, W2CTX 32,
W2BY 2, W2I8 8, W2C0 18, W2AOP 6,

NEW YORK CITY AND LONG ISLAND—V 1
Renney., Acting SCM — Manhattan: W2SC makes the
BPL two wayn, W2BG() makes the BPL. W20V will be u
aix during his vacation. W2AFO has rebuilt, W2BCR and
W2BDJ are heard regularlv on Army schedule. Rronx:
W2CYX handles 1 gnodly number. W2BPQ is very busy
reeruiting new Army stations, W2BBX will be W2FF iu the
future, W2ARS, W2SF and W2AFT are soon to be ORS.
W2AET i8 on the air. Brooklyn: W2BFQ keeps 27 schedules
weekly and raies second highest in the seviion. W2PT keeps
the Army stations lined up. W2BO routes trafiic to KFWTU,
Yacht Fortune, daily. W2BIV ix rebuilding. W2CRB aud
W2AJL are on the air apain. Long Island: W2AVP, RM for
FLong (sland, maintaineg his kehedules with all U, 8. districts.
W2AELU, W2TV and W2AZU are handling traffic repuiariy.
W2A0J is on 3750 ke. with ervatal and iy slared for ORS
appointment. Staten Ysland: A delegution will be sent in
Staten fsland soon. We never heur uny signals frou there
and do not even get mail, no there is 1 doubt as to its
existence.

2 '()
AFT 7, VV"\I:.T o Hrookl\’ : WZBFQ 251, W"PF 43,

BO 29, W2BIV 20, W2CRB 14, W2AJL 14, [ong
Island: “"‘\VP X4, \\ ‘A\Ui 22, W2AEU 19, W2TV 9,
W2AZL 6.
TERN NEW YORK - M, F. M. Holbrank,
NS — W2QU made the BPL, by keeping daily schedule
i, 7030 pom, with nadl NIC, using 14 me. and 7 e, W2LU
handled good tratfic. W2ANV #till handles weather reports
for Montreal Air Mail and would like help from W2AUQ.
W2ACD worked PXR, ship off Porto Rien. W2AXX woes
on the inacrive list with well-earned rest tor tew months.
W2AYK wus slowed up by bad QRN, W2RFT had W1RE
an W2BOX as visitors, W2AGQ is back on the uir. W2BKN
is on deck. W2JE worked NR2W D) far traffic. W2AUI() has
# new loud-speaker YI,—arrived April 1st. W2AGR's
aerial blew down. W2ARBY is junior ap on WADT, &, S,
fhuaiemala en route to Havana and San Francisco. W2MZ
and W2BY, pleasesend QRA to James Ballinger, Curdie St.,
Cumperdown, Vietoria. Australia.

Trathe: WOQU 103, W2LU 56, W2ANV 47, W2ACD 42,
WoAXY 22, W2AY K 16, W2REF 10, W2AGQ 6, W2RKN
2, W2JIE 6.

MIDWEST DIVISION

T OWA — SCM, H. W, Kerr, WODZW — WORCA tops
l the list and gets back intn the BPL. Our RM, WYEJQ,

. sy runner-up with only a half-month on the air, Gniffith,
like others, canceled skeds ou account of work, but is
planning for another seuson. Several first reporters: Welcome
to WUGCP, WaDVS, WIFDL und WYGDR., WODRA has
2one to Tennessee as operuator for WS{X. WIBIJ reports
five sction stations at Council Bluffs —let’'s have more
reports. WOEHR's tifty went to a needed rest. A 171A 18 ou
duty now, WOEHN still sends the OB, WUBAT reports
WYEFS rejuvenating for the breeze. A new sig — WOCGN
at Badger, fowa. WIEJQ plans eutire niew untenna system
for fall use. WODXP has & tine s o 7090 ke, WIOFIF
visited WODZW, WICZC and WUDZW vere guests of
Tri-State Amateur Radio Club at Sioux City the 4th. i‘ine
buneh of fellows, doing more experimenting than traffic this
seasonn, WYFYC using puir of 2%1's in new power supply.
WUEIW runs a chix hatchery, hesides. WODZW is on 7000
ke, for daily QS1) at 12:45 noon. Keep the rﬂ{)ons coming,
gaang!
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Tratlic: WOBCA 215, WIEJQ 188, WIODZW 112, WOFZ()
69, WUEHR 49, WOGCP 39, W9FFD 52, WiaFLK 29,
WOKIW 27, W9EHN 21, WIBAT 1R, WoDVS 16, WYDXP
15, W9BIJ 12, W9FDL 0, WOFYC 9, WYGDR 4,
WeDPI. 1

FANSAS — 5C8, J. H. Amis, WYCET -~ Wansas has
hroken all records in the history of the Section with a total
for the month of 1860 messages. Very F'B, gang, and keep
the good work up. Again WIFLG wins the honors for trathic
a total that has never before been equaled in this
section, He 18 now keeping 13 skeds which he ciaims is Juck.
Fxtra! the fone ren take trattic honors, with W9ESL in
second place with over 400 messages xud WIGHI in third
with over 200. WOCCH is 2nd op at WIGHI. WIFUG is
rebuilding. WOCKYV plans a new set. WHERO is using a
112A. WIDPG is on 1750 and 3500 ke. with fone and keeps
wkeds on hoth coagis. WIHL has a receiver at the power
plant. WYCEN has a new WIBHR and WISS sre on
7000 ke, WOLN has been sick. WOCET is installing 866's Lo
run a new . WAFTY blew }us plnte trausformer, WOFYP
8 reinuldmg WOBUY claims he is on deck. W9DIH is
installing vitaphone in hig movie house. W9.J1J has moved to
New ¥exico. WYFLG, WYESL and W9GHI all make the

BPL. Fine work, this month, fellows, let's Lkuve more of such
reports. Remember RM nite — & p.m, on 3500 ke,
ll ra(h(

WK UG 147, WIGHI 206, WICKV %, WGERO

ET 142, WuDPG 42, WYRHR 47, WYHL 6,

aF1.G 538, WOESL 408, wa(! FN 24, W9SS 27, WOFTY
72, WOTLN 155,

NERRASKA — SCM, C. B. Diehl, WOBYG — WOFAM
feacds the section this time. WA(U'BK comes second with
another good total. WIDTH works DX on 14 me, W9DNC
has rebuilt. W9DI builds a chemical recritier. W9BOQ
works on 3500 ke. now, WO9U'HB has several schedules.
WOBBS and W9ANY are with us. WOCDB lost his tower.

W9RQR is using low power. WIF.JD and WIDVR sre woing *

strong. WOFJL sends in his lirst report. WOEEW has been
sick.

Traffic: W9QY 14, WODTH 2, WIDVR 4, WIFAM 42,
WIDNC 16, WuDI 1, W9BOQ 6, WoCHB 19, WUBBS 2,
WOFIL 10, WOCBK 40, WOKJD &,

MISSOIRI -~ ACM, L. 8. Laizure, WORR -~ WIDOE
fed St. Louis traftic with one sked only. W9DOLE, WIDXY,
WYPW and WYEAY are cxndidates for commissions in the
iIISNR. WIDZN resuined sked with WIDQN. WIGEK
hundles plenty of traffic. WYBEU worked WFA, taking
msg for local delivery. WO9DUD has school QRM. WIGHG
18 n new ORS, WUECS led the section for traflic, keeping
three skeds, WOASV is building a new sei. W9DZN and
WIEUR are schedule-keepers. WOGBT and WICJB did
some good work, New atation in Fayette, WOCONV. WOFYM
has fullen heir to the most of the equipment of WYWV, who
dmd thig month, WYFVM runs code clase Sundsay p.m. ai
0 CNT, He was appointed district A-A stution. WYAJL
station in Mansiield. WOFBF did. suine visiting this
Zx-0BCJ of Webster Groves is now W6EH in
Ariz. WOERM has oved to Fulton, WHAJW is
on at WRBEK while away at school and wants to QSO the
home pang, WYKPX has a new =tal. WHYT.J moved hack to
the country for the summer. WORR still on and shelf and
samping at WUDQN, WIALC js a new ORS prospect.
W97D is experimenting as usual and QSY'd to & new job,
WOIRSB is rebiiilding. )J was mmoved out of town due
to change in his job with the telephone company. WHGCL,
WIDKG, WIDHN, WODMT, and WIGFV report vari-
ously with s jittle traffic, DX, and the usual operating
troubles.

Trathe: WYDOE 51, WIDZN 43, WaGEK WYBEU
12, W9DUD 3z, WOGHG 1, WoBECS 166, V Sy 21,
W'JFUB 18, WOGBT 21, WOCJIB 11, WODKG 5, WODHN

, WODMT &, WUFVM 4, WOKYM 2 WIGFV 2, WOFBF
4. WIDQN lb WOALC 9

DAKOTA DIVISION
N ORTH DAKOTA — 5CM, Bert S. Warner, WODYV

— W9BVF takes the lead this month with a very
nice urathe total. WOIK, WIDYV, WIDYA,
WIFCA and WU DO reported. It is with deep regret that
L have (o report the pussing of ane of the (VRS members of
this section, Mr, T. €. Lockrem, WYR.IV, who passed away

very suddenly & short time ago. and he will be very much
tuissed in this section, as he was a iriend to all the hams
who knew him and always ready to assist xny new ham in
retting started and seeing that lie wunde progress along the
amateur lines,

Tratie: WOBVE 161, WoIK 2.
WAFCA 1, WoCDO L.

NORTHERN MINNESOTA - 3UM, € L. Jubs,
WOBVH — WYEGU atill keeps & nice bunch of s:bedules
and also has a portable staiion on tLhe air, using un input
from one (o two hundred watts, call WOGZ, WOAQK in
putting up a new Zeppelin antenna, WYBBT works on
0 and 7000 ke. WOC'TW is moving. WA DS is on with a
210, WUDPB forgot to renew his li . WOEHO has o
new xtal transmicter, WOC'KT and WOBVH are on 14 and

WuDYV 2, WoDYA 2,

7 me. WYCF is studying for a comercial Jicense, WORCT
is on for A. skeds, WUCLY called on the SCM during the
month. ;F i op sk WHDF Calumet, Mich, The

SCM is going on « trip to Washington, Oregon und Cali-
fornia this summer and will carry a portable und would like
# few schedules with siations in this section,

Trafiic: WOEGU 177. WIAOK &9, WSBBT 52, WoC'I'W
35, WIOADS 2%, W9EHO |u, W ‘JDPB 1%, WICKI 1%,
‘V‘)BVH 11, \\«‘DCF 5, WYRCT 2, WYCILY 2,

SOUTH DAJ.xUTl\—.w(_ M, Dmght M. Pa:«ek, WIDGR
—'\'V9DGR has ihe largest total of ull stationg in the
Section this month. WOEUH is on regularly with a real,” 29"
signal. WOBBF hag a 0 outtit, WIFNN has soute new
niercury-vapor tubes. YAZR-WYKSD is in iine for an
ORS appointment. WHDB is ¢a 3.5 me. on Sundays and
inds the DX very good on 14 me. WIODLY is wurking
WFBT, WFA, CE, K1, etc. and handled press with W9CYX
and WODLY during a snowbound period. WODWN had a
sked with Los Angeles, WHAVJ, and kept a man in Pierre in
daily communication with his daughter who was very ill
but who hus since recovered. WOIDNS reports WOAJP and
WQDRB active. WUDIY is on 3.5 me. now und will be on
7 we. by the first of May. WOCKF reports WY HR ne a
new ham. A nice bunch of reports this month, gung, let's
keep it up.

Trathic: WQDGR 49, WIAZR 2%, WuEUH 26. WIDWN
25, WODNS 23, WIDLY 18, WYDIY i8, WYESD i5,
W9DB 11.

SOUTHERN MINNESOTA — SCM, J. C. Pehoushek,
WAEFK — The Twin City Itadio Club suggests suumer
hamiests — what do vou say, gung? Eleven (itS caucella-
tions were made this month —all for non-reporting. I
heard indirectly that W9COS employvs s secreiary and a
sumnambulist ay station necessities, handled 325 and de-
Iivers-d 160, Bny. how do ¥ou need them both. WQDOP gob

and WIBKX want all A_\-my-Amureuru to be on 310 every
Monday night. WOAM K hay » 210 on 3500, WHEFK wae on
7 days this month, WYELA still works IDX with that 210,
‘WOBTW pians crystal control. WOEOH handled a few he-
tween Minneapolig-to-home irips. WOAIR axys W9BKX
has vhe prettiest. job he ever saw snd he has seen lots of them.
WYDBC has YL QRM., WIKFCD will be in Wisconsin all
sununer. W9BHZ has a new antenna. WIEYL likes 3500
ke. ifone. WOERT lundled a4 few., W9IDMA reported.
See’s All — Knows All), Tommy Edmunds, of
Convention Fame, got himself tangied with the tornado
that demolished WRHM and suifered the loss ui his trousers
in the gale. Tom was cut slightly aud bruised more but is
B nom

3 325, WODOP 25, WOAIR 31, WIAMK

WABKE &, WODBO 7 WORED 6, WOBHZ 5, WORRT &,
WOEYL 6.

CENTRAL DIVISION

HIO — SCM, H. C. sStorck, WRBYN
O leads ©)hio aguin this month 212 mess

twouble with rectobulbs. Certuinly
WRGZ is with us again and makes the BPL with 206 msgs.
FB, znd keep 1t up, OM, WSCMB upheld traditious in
gallant style, WSCKI expects io go to 7000 kc. with
schedules soon, WRBRR nlso turns in a nice one.
09 lined up. WSDDFE put a few through, WiCW (.‘ is &
golf nut. WSDJIV is on with an 852, WSCXW likes 3500.

WR (.‘N O
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‘WSADS has school QRM. W8CIY reports QRI. YL's
business. WXBAU has been active in A—A work, WXL
turns in a nice total. We lose WXRN again for the summer.
W8CSS is un 3500. W8DDQ still wants high school sched-
ules. Giet, together, WEARM and WR8DDQ. Imagine three
hrothers fighting for one keyv -~ that’'s WRCFT, WRARP
reports, WSARP and W8DVL handled some. WsOQ,
WRCNU, WRALW, WSXBAH, WSAYO and WSARW
handled a few each. WSQU, WODIH, WRJA and W3DAE
knocked a c¢ouple down. WRCCS, WEAPB and WEEJ
caught one or two. WSIDHS, WBDSY, WBCXD, WSCFL,
WSRBH, W8RN, W8BKQ, WRALC, W8LI and WS8PL
said hello,

‘Traffic: WSCMB 220, WSCNO 212, WXGZ 206, WEBY N
148, WR(C'RI 157, WBRBR 147, WXBKM 109, WRDDF 20,
WRCWC 69, WSDJIV 47, WBCXW 47, WRADS 36, WSCIY
34, WBBAU 31, WSDDK 33. WSRN 26, WRCSS 4,
WRDDQ 19, WRCFT 18, WSARP 17, W8DVL 14, W80Q
9, WOCNU 8, WRBAH 8, WRAYO X, WSARW 7, WRQU 7,
WxDIH 6, W8JA 6, WEDAE 5, W8CCS 3, WRAPB 3,
Wy 2.

KENTUCKY — SCM, f. B, Wathen, ITI, WIBAZ —
WAF'S is our star tratfic handler this time. He is now tied
with W90OX in the ** Fight for the Pint.” (ne month each.
‘Who will make it the * Eternal Triangle'? WYBXK says
he ia climbing the ludder to the BPL. W3JL has the usual
tine total. WOEKM promises a 250 with xtal. WOBWT let
his liceuse expire. WYFBYV ig working hurd to get on the air
apuin, WIGGB and WIGJH(G have applied for ORS tags.
WUGGB wants to QSY Ky, stations on 2% me. WYARTU iy
painting. WYFZV suva everyone in (RA-5 ou his uew
receiver, FH, OM. WOMN now has a “pink ticket.”
WOAZY gives promise of big doings. W90OX has had
considersisle trouble with his new autenna. WOCLKE is
QRW with work and sehool. WIEYW has had troubles
galore, WYENR iy looking for DX on 14 me, WIBAZ
is the proud owner of a niece oi Henry Ford. Will use her
to visit the gang week-ends. W9 AL copyrights — **'Fraf-
iic not as good on 40 as on 80.” WHIBAN was QSO Gslo,
Norway. WOFQN has been appointed ORS. Reports showed
a deeided change for the better. Keep up the tine work and
we will sonn lexd the Division. When we do, it's u dinner
for all at my expense. That's & promise Sie ‘e, gang.

Trathie: WOES 226, WIBXK 114, WOJSL 85, WIGGB 45,
WIBAN 26, WIARU 22, WOFZV 19, WIRAZ 17, WUGAL
17, WOMN 13, WIAZY 11, WOOX 11, WICEE 5, WIEYW
&5, WIGIG 65, WUENR 3.

MICHIGAN — SCM, Dallas Wise, WsCEP — WIBTQ
now hag the 552 perking. Wxl.l ig a newcomer, WRDED hax
dropped most of his schedules and will rest up some this
suttner in order to be rendy for the fall rush. W&RV has
sold his 210 outfit. WRZF has u uew receiver. W8ID handled
& nice bunch of trathic and did sowme very fine DX with 2
210, WBKD is the only ham in town and suppose he wets
blamed for all the QRN, etc. WRAAH is having trouble
retting his station liceuse renewed. W8BGY i doing a little
DX now and then. WSACB hay a new transmitter und re-
ceiver now. WHYCE mauawes to radio a little now and then,
WBAUT has been going pretty well. WRAUR savs they
tissed out on doing suine emergenry work during the recent
storm due Lo no station in Ludington. WBAJL now has his
commercial license, WRDES blew his transmitter tube but
came back with a eouple of 201A’s. WXCAT is still trying
o get a ione working on 3500 ke. band, WRDSF will be on
{4,000 ke. for the suinmer. WOAXE says the X is FB.
WEDYH lost his antenns in the recent breeze. W8CKZ
has been silent due to business. W8CTU ig rewiring the house.
Walt Colpus of Pontiac, reports the sector yuiet around
there. WSCWK is in the BCL business.

Tratic: WOBTQ 16, WKRDED 187, WRRV 3, WRZK 1,
WB8ID 52, WSKD 30, WBAAH 7, WEBGY 38, WICKE 27,
WRAUT 16, WRAUB 14, WBAJL 15, WSDES 36, WRCAT
23, WKDSF 31, WIAXE 9, WRDYH 183, WBASO 5, W&-
CKZ 9, W8BRS 19, WRCEP 15.

ILLINOIS — 8CM, ¥, J. Hinds, WYAPY — WUAFB
has 4 good DX on 14 me. WODGK has a new 1929 TPTG.
Look out for someone illegally using W9IZ’s call with AC
on 14 me. in the morning. W9AVL is busy getting WHAKL
on the air at Millikin University. WYBPX works good fone
with a YL in Missouri. WOAP is down on off-wave siations.
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WAaBVE and WOFCP are moving. WIC'IA works Australia
and Asin ou 14 me. WINV lost a st and a 75 watter,
WYCTUH is going to 14 me. for the summer, WYRBNI says
he will never move again, Hi. WOCKZ is one of our new
ORS. WUKA is now USNR. WYKB has a aew Hi ! TPTG.
WOCZL has a brand new 250 watter. The new (bicaks
2adiophone C'lub s coming along nicely. WADION iy busy
with WYCNH. WYFDJ worked Egypt. Chile, sud Fngland.
WICRR is one of our new traflic men. WOCRR is installing
a {4 me. outiit. WYEY A has rebuilt, WYFMR has & new
Zepp. WICNH is doing fine traffic work in the 20th Clen-
tury Route. WYGJ recommends ) for plate supply.
The Austin Radio (‘lub has au Aero TPTG goiug with call
of WIRBRZD. WHDLI and WI9BOL sport new upparatus.
WOERU has been busy chasing Broadeast barmouies.
WIBXB and WYFFQ are trying out 14 me. WICNY likes
bis new voltage fed Hertz.

Trailic: WOERU 243, WIDXZ 226, WOEJO 122, WYBZO
85, WOFI K2, WYAPY 54, WICNH 43, WUG S 42, WIDFY
3%, WOCTA 37, WAFDJ 34, WAUA P 20, WACZL 20, WOA KB
18, WOFO 14, WICUH 13, WIHrCW 2, WICKX 11,
WUCRR 10, WAIZ 10, WYBPX 9, WIAVL 5, WIOKA &,
WOIKB 7, WaFZE 6, WUCNY &, WIDGK 5, WUECR 5,
WORFF 4, WUBSH 3, WOACL 2,

WISCONSIN — SCM, C. N. Crapo, WIVD — WuDLD

is cancelling all schedules until fall but will still be uu the
air at icregular periods and glud to QSP alwaya. WYBPW
i« using push-pull Hartley and will be rebuilding during
the summer period, WOBWY 18 anxious for schedules in
Madison aud also one in fown. WIDTK reports that the
V3 iuen are now handling ull Fleei Reserve Despatches and
communieations irom week end ernises. W9IILQ will be
off the air for a time rebuiiding. WYRGT (ex 4C'W72) is on
the mir awain and wants to hear from the gang. W9FRJ
{ex YRR of Hudson) now uperuies from Madison using »
DeForrest H tube tu Hartl treuit. WOCUVL is doing a lot
of experimental work, WIEUH seut iu four reports from
other stations, WIDCE will have rrystal going soon aguin,
WOEMD is all set for tratfic. WHIDLIK savs the Tulrosse
Club has 25 imembers and going strong. W 9LV siill strong
on deliveries, WYFHU has spring fever. WUFAW 'is on
duily from © to 7 a.m., WOSQ is building a 4 tube sereen
¢rid receiver and experimenting with televirion, WO9EHD
sent totals vin wmateur radio, WYKQ(Q) handicapped by
heavy QRN and night work, WOAZN still reports regularly.
W4YRIB has moved to the hasemeni xnd now gets on the
air a little more regularly, WODEK, poor cus. hus spring
fever — uew C'hevy coupe und a wew girl — und the trans-
dle, WYV D is going strong aguin.
: WUDLD 338, WORPW 92, WOBWZ ¢35, WODTK
49, WoDLQ 33, WIRGL 33, WIFBJ 31, WOCVT 29,
WOEYH 26, WaDCE 26, WOEMD 16, WODIK 12, WYLV
4, WAFHT 14, WOFAW 11, WAS0 7, WIEHD 7, WIBQQ
7, WOAZN 5. WURIB 4, WODEK 1, WOVD 9.

INDEANA — SCM, D. J. Angus, WHCYQ — WYEF
wag heurd on schedule on 2% me. in Australia, Brazil,
England and France. FB. W9EXW wunts schedules.
WUDBJ has his xtal perking on T000. 4 ke, WYAHB is
putting in 2 852’s, WOBKJ is back to 3500 as lie couldn’t
stand the racket on 7000, Hi. WYBZZ is back on the aic
ufter breaking bis 852, WSAJA, Neil Werner, is back in the
fham gawe after ¥ yra. cowmercial oping. Loeation now
Hammond, Ind. Welcome. W3ASX is goinyg (o radio school
at Valparaiso. WOEKW i3 busy with Army-Amuateur work
and requests uny stations interested in that locafity (Rich-
mnnd) to see him, WIFQ is the new RM for the NW corner
of the state. All stations in that vicinity who are not ORS,
pleasze get in touch with WIFQ with yvour reports aud re-
yuests for information. The license of the iLelegraph school
at. Valparaiso, WORW, has been temporarily suspended,
WYEPB is still the only one reporting from Flkhart,
WUAFA is going to take a trip with MacMillan in June to
Labrador and Baftin Land. W9EVA is going to op on the
faukes this sumuwer. WIFZQ finally counected with his
first six.

The Indianapolis Radio Club are going to have 1 hamiest
May 1%th and 19th to whicti all hams are invited. Place,
clubrooms at 460 Century Bldg., Indianapolis, Bring your
lunch, as there will be fees to cover banquet or anything else.
R. B. Anunis, Pres,
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Trdi“ WOEEW (13, WIASX 59, WICAMQ 60, WYEF
47, WOAJTA 235, WaBZZ §, WOGCO &, WIPF 3, WIBKYJ
AFCG 10, WOAHB 3, WODSC 43, \V'N,vRF 21, WOENMR
WIDHJI 16, WICNC 14, WDBJ 17, WOEXW L0,
'&\’9(}\'(:' 7.

bv

WEST GULF DIVISION
NMOUTHERN TFEXA&E— 8CM, Robert €. Franklin,
b VA0 X — T'wo stations make the RP1, thig wionth -—
WH5AQY and WS5ASM. W5ABQ wus fortunate in be-
ing able io gei first hund informaiion from VKE2RB con-
cerning the iinding of the Southeru Cross. W5AQY com-
plaing of bad QR N but from the looks of his inessuge total, it
hasn’t got the better of him. W5ASM seuds in usuul nice
message totul and is keepiug several gond skeds, WiHAHB
promlsew Lo be one of our leaders in traffic. W5MS reports
that (*orpus Christi is blessed with two new stations, WSTO,
iormerly of Aransas Paws, and W5BBY, a new ham., W5LP
eends in a good report. W5AHP is punching a mighty hole in
the ether, W5.IR is on the air again with low power. WAOX
haus been rebuilding.
Trattic: WS5AQY 200, WSHASM {27, WbHAHB 112,
WEABQ 38, W5MS 38, W5LP 36, W50X 19, W5AHP 6.
NORTHERN TE3 — SCM, . H. Robiuson,
WS5AKN — WAHY's YT. must have quit him. irom the
inoks of his message report. He aceuses the SCM of being »
BCL ham, A dirty dig, for sure. W5BBF suys he has been
&-xpernnennnz with ann ke» rhump nlters W5ATYZ has a

¥t. Waorth, Texas, from ( hma rel‘ned through W(. M.
The girl wrote back and said, ** Instead of sending fake radio~
srams, tell * Bill,” the siguer of the wessure, to get himself to
Ft. Worth and QRT the comedy.” (We waonder if * Bill" is
in China or Denton, Texus.) W5A AE issiill getting out won-
derfully with his CX210 and the Ford Cail transformer.
‘WAJD is working on a static eliminator, W5BAD has QRM
from school activities. W5BAM iy on 14 me. avd 7 me.
WSAKN iy now W5BG, AVD is in the i750 ke, bund.
;VﬁDF is busy. W5WW got his report in just in tite for the
DOWL.

Traie: W5HY 45, W5SBBE 18, W5ATZ 18, W5AAE 14,
W5ID 8 W5BAD 7, WSBAM 7, W5AKN 2, W5WW 34,

OKLAHOMA — S M, Wm. J. Geutry, W5GF — I wish
to thank all of you for Lhe support you gave me. (ung, the
repourts sure were poor this time, Let's have more pep now,
0Ms, and get thewn in on time. W5BEE is ihe high man for
this month. He and W.,AM}) and the rest of the Tulsa gang
ura getting high power fever. The Alpha Sigma Delta ag
. U, are experimenting on xtals, W5A0X and W5HKX have
stal fone sei8 now. W5AYF is a new ORS. W5FJ ig active.
W5GF is building 8 new ontfit. The Army Net is gerting
atarted now. Lei's report 1009 from now on, fellows — will
you do it?

Traffic: AYF 5.

WSREE 17, W3ASQ 13, W5GF 6, W5
CANADA
MARITIME DIVISION

OVA 8COTIA — SCM, A, M. Crowell, VEIDQ —
N VELCC and VE1AS are pounding away on 14.000
ke. VEIBYV finished his new onitor and suys it’s
FR on the new transmitter, VEIBW is » new ham in Hali-
inx. We regrei to report change of QRA for VEIBN and
isope to hear him on soon with a 2 ecall. VEIBR was
heard getting s (QONAS from PB7A. VE1DA is on 7500 ke.
VE1DM only has Sunday afternoons at the net. IV X signals
hiave been remarkably zood during the punl month, es-
pecially the British and African stations. VE1DQ expects
0 be on the air suon.

QONTARIO DIVISION

NTARIO — sCM, &, Thompsen, VESFC—
outhern District: F. W, Cieorge, VE3CS, Asst.
M 3A0Q tried MOPA, but came back to the

He is handling some tratfic which is of
Ampouance \E*DG and VE3BV paid a fiying visit to

L.ondon for the WOARA meeting, and went through fog.
storms and fioods gecting back, but it was sure FB to see
them ugnin. VE3CB breaks out by clicking with NJ2PA,
VESHB is loaded up with zepp antenna dope. VE3CS bangs

gosT

Jung, 1929

a signal to STI8RS, Cairo, Egypt. That makes a totul of 43
countries now. l ‘entral District: VE3BC leads aus uisual

3C1, works the ninth district.
E3BT is wurrving about crystal control. VAL keeps
Lwo or three schedules on 4000 ke, VEZFC keeps a sched-
ule with W2MY on 3900 ke. VEYIJ uses 4000 ke, VE3HP
is on the air again. VE3AL has = portable ataiion at
the Home and (tarden lixhibition at the Colisewn, Toronto,
and has ihe bouoth of the Wireless Associntion of «Ontario
and the American Radio Tielay I.eagne. Northern Distriet:
AR now bhoasts u new station under the call of VE3RH.
HU gets ont very FR with fone on the 1750-ke. band.
3FET is away on & survey party up north. VE3AR is
romrmmz to 4“0() kr-

‘.

. VE3FC 11, VE3AQ 6,
F(- (r, VE3ZCN 4, VE3CB 3,

VANALTA DIVISION'
\LBFRTA — &CM, E. Tayior, VFAHA — VE4AF

is tratfic leader this month 4GD worked CE3BF

on 14,000 ke. The tamily at VI 4EI is getting out FI3.
sorry to hear VE4CC indisposed at this iime. VE4EG
will be on soun, VE4RA is coming out with a iifty, VE4IT
is on with various notes. The urea st (‘nigary held nica
banquet und neeting, pienty of pep apparent. Glad to gee
you fellows in the south intend making it a monthlv afiair.
Y E4QO is on consistently. V4R Y and VE4EP preity busy
tompletmg ponable yhmm set for 'l ed a.t VE4E: P \Y F4HM

l:roadcawm VE4FT b I e te VE4FF comes in
right along, V' 141 is doing FB. VE4HA is on (4.000 ke,
i iFI 2z, VE4GD & VE4CC 6,

VE4IO |, VE

BRITISH ( ULU\IBIA— 3. Brooks, VESBJ
—- YV ESAL has moved to 4868 Blenheim Si,, Vancouver,
and reporta ha\mg plenty of werk to do i.efnre litting up
the vld heap agaia. VES5SBR put in 4 smuil dynamotor and
keeps daily skeds on 3500, VE5(0 receivea lota of crystaf
reports on his CRAC input. VE9AJ was visited by Ross Hull
irom Headquarters on his rer.urn to Australia vin Vancouver
and gave th» gang aorne d pointers. Your SCM wouid
i How about it, fellowa?

M. E.

PRAIRIE DIVISION

ANITOBA— WM, . B, biuclmr A2 F4F\ —-
R et o the way. "VE4DJ hooked lbeI M on the
14—mc band. VE4DU heard Jupan on 7 me. VE4DR worked
Hawaii. VIE4FV thinks he worked Hawxii. VE4DHK and
VFEAFN bave stendy sharp signals that push out tine.
4HR is very congistent around the continent. VE44B
out very well with hie 210, VE4DP took back the 210
K4HX, which is now reduced to & 201A, VE4IM will
use n low-, -puwer set. VE4BD is using a 50 and petun‘z oub
FRB. VE4DI is taking VE4DW's place. VE4DW is visiting
in Winnipeg.

Trathic: VE4DK 11, VE4DJ 8, VE4FV 6, Vi4FN 5,
VE4IB 5, VE4HR 4, VI24GQ 1, VE4DB 2,
SKATCHEWAN — SCM, W. J. Pickering, VE4FC
- Where, vh where, ix the Regina gang which is supposed
to be xo active but never tells anyone about it? How about
a little news from you fellows? YE4(CM tops the list this
wonth, VE4GO has broken into the message handling
game. ¥V E41H will be un the air Sundays und rainy days thia
summer. VE4JG spent Easter with him. VE4GR is trving
to find a new lncation free of bnhhouue QRM.

Tratfic: VE4CM

Late and additional reports:

W4A1Q would like to test with any station iucluding for-
eignera of any country between the hours of 2 and 4 a.m.,
ST on Wednesday and Saturday of each week, WHDOE
bhas kept the father of WG6EH (Mr. Messman) in contact
with his son, W6EH constantly for the past five nionths,
W1YB has schedules with W8CMG and W9FBX, W4CT
handled quite a few.

Trafic: W9DOE 51, W1YD 69, W4CT 49.
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B had hoped to have the results of
the Prague conference to report in
this column this month; unfortu-
nately, however, no word has been re-
ceived of the outcome at, the time this department
is being written up, and so we must postpone
announcements until next month.

As mentioned last, month, [.A.R.U. Head-
quarters was particularly interested in the ama-
teur proposals submitted by the IDuteh Govern-
ment. On the whole, these proposals seemed very
satisfactory. Qur own State Department asked us
to comment on them, for the information of the
{Tnited States delegation to the contference. In
reply to this request, Headquarters submitted
detailed comment on every feature of the Dutch
proposals.

Fo supplement this, Sceretary Warner had a
speciul conferenceswith Mr, W, ID. Terrell, chair-
man of the UInited States delegation, just prior
to Mr. Terrell’s departure for Prague, aud further
discussed feutures of the uwnateur situation. Mr.
Terrell was also furnished with the names of
various Furopean amateurs and societies. Since
he has long been a friend of the amateur in this
country in his capacity of Chief of the Radio
Divigion of the Department of Clommerce, we
know that the European amateur representatives
at the Prague gathering found him a sympathetic
ally.

In addition to the uabove steps, Union Head-
quariers also sent summaries of the comments
on the Holland proposals to various officials of
certain scctions of the Union in Kurope whom
it. was thought would be present at Prague. A
copy of the summary was also sent to the officials
of the 8. K.E.C., the Czechoslovakian amateur
society, and one of the proposed new members
of the Union.

As this report is being written, the June Calen-
dar of the Union is about to be sent out, this
being the first under the new Constitution.
Officials of the various member societies will
probably have received their copies of this docu-
ment by the time this issue of QS7' is issued.

In addition to severai proposals of new mem-
bers of the Union, certain other matters of im-

portance are presented for action. We want to
again emphasize the necessity for prompt action
on the part of all member societies, and request
that the votes solicited on certain questions be
acted upon and sent back to UUnion headquarters
as rapidly as possible.

As mentioned in the paragraph above, several
new societies were proposed for membership in
the June calendar. While the next calendar will

THE STATION SHOWN HERE, ACITB, IS OWNED
AND OPERATED BY MR. I, 8. PARSONS, A1 HAR-
I3IN, NORTH CHINA

Due to import restrictions, wuch of the station 1s home-made,
Mr. Pursons possessing @ lathe and being handy with tools,
The station is thoroughly wp to adate. Note the monitor at the
right.

T'he transmitter inot shown in the picture) ¥s o loose~conpled
Hariley using a single (') 0, 500 volts d.c. 18 odtaned by
combining 2200 wits fromwe the tiuins and 280 itz from bhat-
teries, It s ecpected that a dynamotor will seon replace this
arrangement, The receiver 75 a tube-base sot built from o QST
article. In spite of extremely heavy local QRM this station hus
werked Al oowr China and Oceaniu, and hopes soon to QS0
the United States.

not be sent out until December of this year, we
want to urge that any society wishing to apply
for membership in the Union take steps prompt-
lv. It frequently takes a large amount of cor-
respondence extending over several months to
wet. all the information which Headquarters
must have before it cun present any society for
wembership. With this in mind, we urge that
societies wishing to be proposed in the December
calendar write us prowptly.

Membership in the Union is open to any
national amateur radio organization.
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AUSTRALIA
By W, G, Sonn, Publicity Officer, W.1.A,

The allotment of wavelengths wunder uhe
ierms of the Washington Clonference is as fol-
fowa: 60 to 56 megacycles; 30 to 28 megacyeles;
£4,400 to 14,000 ke.; 7300 to 7000 ke, and 1990
to 1200 ke. (150 to 250 meters). The iast-named
was granted for the benefit of the phone workers,
of whom there are a considerable number, who
varrv out work after the usual broadeasiing
hours, mostly on HSundays. This band is only
temporarily granted. however, and will he re-
ronsidered at the end of twelve months.

Consternation was very great wheu it was seen
that no provision bad been made for us in the
4000- to 3500-ke. band, but after several con-
sultations with the P.M.G.s Department the
whole band was temporarily opened to us until
the 1st of July, 1929. It is proposed by the De-
partment to utilize this band for a point-to-point
public telephone service between 'I'asmania and
the mainiand, and for defence stations, but they
are not vet ready to be placed in operation. \We
are hopeful that with this slight respite we will
bie able to press our claims so that even a portion
of the hand may be retained after July, in which
all local work can be conducted and thus leave
the higher frequencies for international contacts
in accordance with the recommendation of the
I.ARTU.

On the higher frequencies, the 7000-ke. band
is being utilized more than the 14,000, though a
number of stations are gradually finding their
way down there and discovering the DX wcon-
ditions are better (for the present, at any rate),
more especiully with the (s, who are coming
through fairly strongly in the late afternoon,
Melhourne time.

‘Thirty megasveles is very quiet, although most
of the gang is plugging away. Contacts, aside
from locals, are very far apart. Several experi-
fents are planned, mostly in connection with
radiating systems and better results are untic-
ipated with the approach of our Winter season.

In connection with the other alterations to
existing regulations to hring them into line with
1929 requirements, the Department has stip-
ulated that all stations must be in possession of a
reliable frequency meter, but we are glad that
they did not follow the example of the (i's in
insisting that it should be based on ecrystal stand-
ards! For Aussie requirements, Hull's frequency
meter and monitor set. should fill the bill nicely.

Nub-standards are to be supplied by the De-
partment to each Division of the Institute, and
from these stundard frequency transmissions
will be undertaken.

Ilegarding message traffic, we are permitted
to exchange personal messages relating to tests,
but originating or relaying messages for a third
party is still strietly **taboo,”

JUNE, 1929

The Defense sffiliation which the Wireless
Institute of Australia has long been trying to
of is now iaking definite shape. The whole
shewe has not been udopted, as the Army and
Navy have not yet found a means of ¢mploving
4 reserve of amateurs, but the Air Foree, visual-
izing the potential value of an Air Force Com-
munications Reserve, is enthusiastic about it.

The enrollment and organization is iow being
made and will be very similar to that of A.R.R.L.,
moditied to suit our locut conditions. ‘'he work of
the Reserve will consist of tactieai “gdrills' and
oxereises, by radio, to train the personnel in Air
Force procedure. Weather observations from
sountry districts will also be supplied, & scheme
which will be of considerable value in compiling
charts on weather conditions over sl parts of the
Commonwealth, particularly in country districts.

A svstematic survey of transmitting aud re-
eeiving ¢onditions over a great part of the con-
tinent in conjunction with Air Foree stations is
also planned. When the organization is complete,
pilots will be supplied with charts on which the
location of reserve stations is plotted so that in
the event, of being iorced to land, & station cap-
able of cormmunicating with the serodrome direct
can soon he found, instead of having to endure
the delay which ordinary telegraph corumuni-
cation would entail.

BELGLUM

By Paul de Neck, President, Reseau Belge.

{n the 7000-ke. band, work has been hampered
by heavy QRM, and DX contact is a difficult
task. 'f'o a certain extent, of course, this is to he
zxpected.” ON4EA on this band made the first
contact between Belgium and the Isle of Reunion,
east of Madagascar.

The 14,000-ke. band is the real long-distance

wave, and gives tine resuits. ON4AR-4RO on low
power, ON4EW, ON4DI and others have worked
W hams, and in addition, Java, China and South
America. ©ON4EW made the first contact io
Ascension lsland.
The contact with the iraining sailing ship,
‘Avenir (NEB4WK) has been extremely suc-
ful. OSO's are obtained daily, with the
=eeption of four days when the ship was in the
Antillian seas, just before arriving at Tampa,
Florida. We had the pleasure of learning thai
W hams from the fourth district were visiting
the ship in Tampa harbor. [t was a great satis-
faction to learn that W4TZ, an engineer at
WMBL, said the XEB4WK layout waa *‘the
prettiest transmitter and receiver he had ever
seen!”

We were pleasantly surprised to have a visit
liere from W2DR, who from the station of eur
Secretary, ON4OU, had a good fone conver-
sution with the well-known French actor, EFSIL,
and had a nice chat with XEB4WK from the
station of our Traffic Manager, ON4FT,

L
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In our next report we hope to be able to give
some results of the work accomplished by our
hams on the 2%,000-ke. band.

CZECHOSLOVAKIA
By Jan Bisek, President, S.Iv.E.C.

In this country, the short-wave transmitting
amateurs have formed themselves into a society
called the Association of Short-Wave Kxperi-
menters of Czechoslovakia ~— the S.K.E.C. This
organization has as its aitng the bonding together
of amateurs for mutual benefit, the obtaining of
license privileges for amateurs, and the main-
tenance of friendly relations with governmental
sgencies. Amateur transmitting here is not gen-
erally allowed, as vet, but licenses have heen
granted to some schools and laboratories. The
Department. of Telegraphs is not actually against
amateur work, as evinced by the fact that it has
supported the Washington Treaty of 1927. Our
only real trouble, in faci, came from the Depart-
wment of the Interior, which was afraid that
amateur stations might be used for propaganda
and other undesirable purpuses. To over-ride
these objections was one of the tasks of the
SK.E.C.

We are glad to state that recent affairs have
taken a more favorable turn, with respeci to
tratsmitting. The Department of the Interior is
gradually coming to the viewpoint that amateurs,
in their own interest, would not allow any of
their members to risuse ainateur privileges.
However, for the present, amateur operation
here continues to be “‘under cover” und uall
{SL cards should be addressed with this in mind.

Negotiations have been carried on over a
period of some months with u view to having the
S.K.E.C. recognized as the National Section for
Czechoslovakia, und it is hoped that we will soon
be a member of that great iniernational body.

For the most part, the transmitters here are
of low power, although some of them use as much
a8 200 watts.

In the 14,000-ke. band much more work is being
done than a year previously. On 28,000 ke. there
ia not. much activity as yet, although OK-AA2
has heard W2JN with fair signal strength.

FRANCE
By R. Larcher, Treasurer, R.E.F.
Whether due to cold weather during the early

part of this year, or tn the QRM, we do not know,
" but at any rate, DX activity was not so great

among French hams.

QRM on 7000 ke. has been pretty bad; oc-
cagional American signals come through, but
trying to work them is extremely difficult, and
at times, impossible. During the morning, signals
from Australia and New Zealand have heen
heard with good strength.

OsT A 67

Conditions are better on the 14,000-ke. band,
due to & great extent to the lesser umount of
QRM. F&BTR, FREO, FSGDB and FRJF were
active here. Activity in the R.E.F. has been
toward 28,000 ke., however, and in this band
regular transmissions are carried on by F8AAP,
FRCT and F8JT. F8BU {ex R010), F¥8JN,
FRKV and F8WC are on occasionally. The head
of the R.E.F.s (ceanic Section (00BAM at
Tahiti) iy getting ready to operate on this
frequency too. F8JN reports hearing W2JN,
W1CPB, W2ALW and WRGG on **ten.”

(Giood weather will soon arrive, and with it we
hope that the activity of French stations will
revive on all wavebands. It is believed that many
of them have thoroughly modernized their sta-
tions, and that they are now fully equipped to
operate in ‘1929 fashion."

Much interest in the R.E.F. is being aroused
over the firsi French amateur convention, which
is to be held June 1 and 2, at Paris. (FB OMs!!
A.L.B.) A splendid program has been arranged,
with lectures, discussions, visits to nearby com-
mercial stations, and a banquet.

GERMANY
By E. Reitien, Secretary D.A.S.D.

On the 7000-kc. band, DX conditions hecame
poorer. Good communication with United States
stations is now hest in the carly morning. There
is little to he heard on 14,000 ke., although ZS
atations came through well around 1700 . M.T.
in the afternoon. We have nothing at all to report
on 2%,000 ke,

On the 7000-ke. band, & number of low-power
transmitters were active, and established many
excellent DX contacts. (On the 14,000-ke. band,
most of the activity occurred on Sunday.

ZL stations are unfortunately heard very
seldom since the ubandonment of the {0,000-ke.
hand. A few ZL's have gone over to the 7000-ke.
band, so that D4DKF was able, recently, to
work ZL1FW, at 1830 G.M.T.

Lately a few 1) stations have gone to crystal
control; D4BY, D4AU, D4ABR and D4CS. The
tendency amongst D) stations is toward higher
powers, and in consequence a few new DX hounds
will be heard on the 14,000-ke. band.

GREAT BRITAIN
By J. Clarricoats, G6CL, R.S.G.B.

Clonditions on both 7000 and 14,000 ke. were
very good during March. This scems to be one
of the best montbhs of the year for DX working,
and many of our stations have recently claimed
to have worked all continents. {We still issue
W.A.C. certificates. — A.L.B.) The 14,000-ke.
band has been particularly active, for besides
the many Kuropeans who have come up from

(Continued on Page 78)
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Adlan 1. B
Canderbury E7,

wn, & Mangarra Rd.,
toria, Australio

£4,000-ke. band

wlanz wiawe wibid wlbux wicek wilemx wleok wlmr
wipd wiry wisf wixv w2abu wiafj v'-‘\fo wlapi w2 ql
wiafb wi2hep wibvg wZeh w2ejx wlcue wlcus wZeuz wi
w2t wikz wimk wilne wiqu wilup wicee wdnef w.rmrz
whkl whichy w&ahe wSamh wlurx wSazg wScew whevq
w9aas wiiche wiexx widoq widef wifa wufhy veica velbe
k49 klaf klem koavi kielj kodbl k6dpg ktdtg ha
anddb didba diyp fscp fSet {8btr {8eo f&fd fRsm f&wb
iSxz ghHby gibz pHwu gSiul ghwk gbhp géub ohZnm sidaf
Inlg euZai pklir pkiaz vuZkw vuzZkt vuavx vu2yx vsdub
file sunan oxdh oad4l asts luitdq luddh scluh sciai rwx
zillm yilac yilmdz ondfp

7000-ke. hand
wipe w2evj wird witk wiasbh woavj wtec w7iq wabau
widxe wibae wilevx wigv wiln wabs wyy velbe
klaf kibr klpw yillm yilmbz ondfp flaxqg f8kp aclrv
acYan xeb-4wx

BRS188, Buwil Hall, Coombe (Fardens, New
Malden, Surrey, Engiand

7000-ke. band
wlagi winx

wiabhz wlaed wiaf wlaoo wlago wlaqgs

wlavi wiaxx wlhbz wlbgo wicnp wiecas wigw wllg
wisi :

wisz \a;‘\vp w2a)t wZanm wlapi wZaub
Zbac wibfy w2blx wilboz wleul wicvu
it w2rk wive wdanh wia wiiw w3ld wimv
wanr wisf wiut wilzzc wiaba wiabw winef widaug wiahl
wdnq wdad wiwe WwWimo wiawp wdsayvw wibeu wibti
wsbyn wschd wirl w@aoy w9azy widb) widek widez
wiefk wielb wlexw wiezw wigau emlul ctlas imearss
imsev imxrit helfg kdvs kfrd zl4ae osldsa rwx

£4,000- und 28,000-ke. bands

wlano wiabg wiaeri wiadp wiadw wined wlaep wiaf
wiahx wiakd wialb wlalz wlapa wlaagd wilaqt swlare
wi winsu wlavs wlawe wlawm wlaze wibeu wibkf
wlbux wlecek wicel wlefi wicie wiemx wiecmy
cpt wirL'_\ widp wilfk wifs wlia wikh wimr v.lnd

wiwv wizd wlzz w2ubu w2
dp  wilaef j wiluhi
i wisal
,U.he

hq wzbir w hou wzbvq
w2l wity w w2hr

{ v wlws wiadp w o

bd w: 'nhm witbpr wilbtg wijn wicee wileq
; 8 wiab wiact wiadb wtm-t xwahl

4 bl pylea pvlcm cn  pyvler
pvlet pylib pvhd pvltr pyZaj py2ak py2be pyvZih py2qa
py3ab sb2sb sclah sudun suBar suBrs velap velar velay
velbd velbr velco velac ve2al vezap velbg veilbh
vesbhm veisqs 2aw vkzek vhk2kl vk2l
vi2zr vkibd vk3bq vk3ep vk vkilp
vk3pm vk4bb vkabj vkSbw

vkarx
vkiot
hg viS)h vkSwr vkdxg

vk 4mv

me rwx

OK-RP1S, fHeniy 1{(1/61/.\] ik, Sedlec poid Kaukem,

k witray w:aba \H.\ﬂ \\4aux wics

wasy whavl w‘ihdp *Wdl!?
I g au7ab xuiuo wufas klem

nklaz nklkx oklina nklok oklrf oklrf ok2lo okiZpa okinz

ok4qo bd vkSvx voSwe waZbh vukw yilae

yillm yitmdz zl2mo zs4m

7000-ke. band
wlask wiaed wiang wiblf wibz wiemf wiemp wicpo

wicq wicrw wlefa wlzh wlim wlmk “irp wil
\wiuz w!.vu w:‘a'ro 7

w\ualnb v <'\uh W 4mb wi 41rd p wiawg wibhx w
wi3hl w3dmv w3nt wiut wiac wiace widaeb wiaef w
wilagz wiahl wiaig wianf wdnq wibz wdef widv w
wdft wdir wiky wilx wdoz wirr wdqu \Hm w-tut \\4uv
raw wiwe wizo widzp sz w iu« w A,

kp whHal wdHapo wi
woid wimx wind wiqq w
wobhi wnoux whiean

¢ \p w'ldh wldpv w‘ldrx w'lpk
Getcy w"M\h wifs wifyp wigal whhw wojl wilk wlqe
wium wixi kdvd ebdeu vezbb kfrd xifa nr2he kfzu

14,000-ke, band
-lalb wibk wibux wl k widp wldq wimr wiom wlpm
dl wiadp VV..a.'II w wilnl) w-nvb

;v;z wiact w4a(‘)
fec \»4gv wimy
‘av V\‘lbrh

m oy iky ’V'-uh ‘\.sn;q 3
3 hb w&am wdel

¥ 'ef wifhy
aadai

KERS, Walter Berg, France Field,
000 to 7000 ke,
wlank wladg wlasx wibat wibes wibhga wibil wibxg
\\Ivdg wilemt wicng wiln wimk wierd wirp wist “]Sp
s wiaig wzbda w22bdz

.;um wicty

Canal Zoie

wialp wiaws
witbel wibhx wiihnt
W mah w4aa~ wimc whaeq W*ahl

wAib w+kv me w(m w4n] wipx w4qb

W He wiin wift
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wisi with wito whaak whHaur wiacl whacx
vma'e w’mu “ﬁuix w’\app wﬁam w'mkr

\\.mzd w"mr w5bad ! ,bat w.)bbc \wbbo w,xb(‘m wubrx
wibdx w5bdy wibfe whea wdgl whgr wdhy wohz w
whkh wsiky whHmx wHox wiql whHgo whHax wirg w
witg wink wdux wivv whHwa wiwf wiwe weaak whab
whiabg wiiah wahb wahp wiiam wbtace wbawa whawp
wiibdg wotbf wiibhe wtbyb wibys wtbzd wtbzs wheas
whticbw wilcib wticin wheis wien] wierz wtcuh widbd
whdfr whHd) widkx wodpo whidq wodqi wodrb widse
woeem whegr wbele whifs wbft wihe wolo wowb wiuce
w7afo w7agb w7agn wiek wife w7kl w7kt wire wSanc
wHae wladq wSahc wdahs wXalu wgaup wXase wshaz
w&hev wlbda wsbgw wSbjh w8hoy wRbpd w ‘lbrl wSbsr
w8cau wacfl wScgo wScjo w8emb wlenu 3¢ Sep
wS8epr wietx widan wSdep widfk widkx wadld W\dmn
wXdna wKdp) wiaxa widuw widvm wsib wliq wSIf wili
wRlt wHml wlsp wKve wXvx wixe wlagu wiaid wlaio
wiak wlalm wlama wYanz wiarn w9axu w9ayo whbaz
wAbca w9bf w9ajp w9bhz wobjl w2bju wibpd wobpq
wibge w9bre widbrx wObsh wOces wOceg wicgj wicia
wiicmo wYcov wieph wierd whcub whevm whevn w9exx
widbm w9dev widih widbm widev widkg wddma widpv
widw widyl widws widz wlefe wlefk wlegg wiegu
wlejno wieme wleqq wlenm wdeqc whexw wifax wiigy
w9fhy wofid wifqm wfs wifsm wifte wQixh wofxy w9fzs
wigal wigit wiggb wild woll wiln wilv wink wdqy
wius d4abg ceeir37 eeear9% eeearll6 ea-jh es-lbg ea-ien
eb-4jj ef-2ac ef-8btr em2eo emZef cm2fs cmday emdm
cm5fl emSby em7c¢x em7sh gSby gbnn gévk ctlaa jlet
jadrr kilaf klem klab kler klhr klpw k3aa k3gr k4aan
ktbo koicjs kbéieaj kfidbl kfdtg ktdv ktdvg kédqq kteha
ktekh k6est njZ2pa nninic nn7nic oado oatq spebl spem
spisl velap veidcb vetdf vedas vefico veSro snidxj szelen
w2jm sblad vk2aec vkZak vk2dy vk2tm vkzfp vkzhl
vkz2hj vk2kj vkZko vk2jh vk2ns vk2rb vk2rz vkiag vkiap
vk3ar vki3av vk3aw vkiax vk3bx vk3gt vk3jk vkiiy
vk3ls vk4bb vkdbh vk4ra vkbSbx vk5hg vkSih  vk5Ssy
vkowr vk7lj xlg x1f x1j xlea slrz zilax zilfw zlfx zilab
212bg zI12bo zl2xf zl3aj zldas zl3az vliao

Eugene Mattimore, 247 F. t2nd St., New York,
N. Y.

wlade wiagv wlajb wiajf wlaks wiara wlawk wlaxx
wlbbn wibd wlbob wlhsn wieaa wled wledg wicgr
wleil wlcq wlei wieu wlif wlip wijk wikp wimk wlipi
wirp wilwvy w2ibs wilbau w2acd w2ace wlago wiahz
w2akm w2alu w2amh w2amq wZamt w2anf w2ans wlaoe
w2ap w2aps wZlusg wiasz wlate w2auk w2aul w2aur
wlav w2avq wlavw wiavy wilayv wibda w2bfi wzbic

wibkq w<bkv w2bn wibnw wibo wibox wbpa w2bpk
wapn wZbui wilbwe w2chd wZein w2cuq wlZczr wlda
w2hg wihn w2hq w2ku wilx w2np wZnt w2ot w
w2vo wi2wv wiafi w3afn wiahe wi3amw wiapx wi3arc
wias wiatt wiaws wilawz wibq wi3bqj wick wict wiep
wigf w3kr w3lz w3ma w3mt w3nr w3sn wdngr wdahh
wiaj wdak wiar wica wicz widw wiea wift wine wiwe
wizp whay wibg whib w¥ago w#ail wXalq wsaoi wXawh
w&avh w8bbs wibei w¥bts wSbwn w8cdb wichb wSeyl
wSess wlcev wlesm whddr whdgk w8dxd wigz wiha wijm
whkr wxlt wina witk wSwz wihbaz wIcbw wicfj wiemf
widzz wleox wlewe wifcg wifp wimm whsm ve2gel

ex-W3ACY, J. Elbert Poist, 24
Hanover, Pa.
7000- and 14,000-ke. bands

wtidgs wbauk wbebv wédca whajm whdrb wébam wodlx
whenh whdsg wodsx woeot whxbb wbheor woexk whete
wtiebj wtdoj whdtg wbhts wthb wtiqy whchy whcue woats
whxi whbiw whieez whign wicyp widyvo wibzw wods) wohes
wtavi wbhary wtdzd wbheqi woidev widev wobebw whuf
wtiglh wobwk w7il w7li w7fh wtafo andsi celuh weZub
em2jt cmbfl eSbi eméex ctlby gdby k4kd k4ni kfrs kfrt
fudca iusddh netdh nj2pa nnlcab nninic nn7nic nmbx
oads oado opta pylaa rxdfn va2la velap velce velco velay

B. Middle St.,
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velar veldy ve2bd veddj vk2lj vk2rx vk2tw vkZaw vkisr
vk3lp vk3ca vk3ep vk3yp vk3pm vkisct vkibb vkSbj
\-kggj xlj =%a yillu yslim zllao zllax zlZab zld4ba xj
wibt

WIKD and WISF, M. I. T. Dorms,
Mass.

14,000-ke. band

zllao zllax zllae z12ag vk7ch vk5Shg vk3ep vkibb vkeisu
celah cedug celah ctlbx ctlby nu2Zpa vo8ae fXjf fxet
feaap f8para i8%eu [Borm giby gorb gbvp gilw anifp divt
oh2nm nr2ea nr2ugs xwieff xWa pklir voxrg oath kiang
kiakv kikd kdagf kini zs4m kiaan pylca py2ak pylaa
litdq oz7g

Cambridge,

W2GT, G. B. Angle, 104 Luttgen Place, Linden,
PA R

During April, 1929, 14,000-kc. band

epiec ex3ah d4aar d4jn ear98 ebduu ef8aap fxaap fier
fSfgb f3fr fxfra f8ja (8jt t8jv fxjf fxlgb fXorm f&ra frsx
fakbak fm¥gst g2zp g5bj gdhy gslp gblw wiwk gber wohp
g6qm gérb gbuj gOvp gbxn gbwy gévv kini nj2pa ondar
on4di ondfp ondnu pb7a pylaa pylib velup velco veihb
vesbr veddj veixh vk3ep volae vulkw whabg wtiary
whavj wtawq wodrb wtiefe woju whgl wtxbb wracs wianio
wiaja wili w7ui xYa cpa

VE4FV, Don B. Sinclair, 205 Cambridge St
Winnipeg, Man., Canada

Loy

Junuary Ist to Apri} 15th, 14,000-ke, band
celah ceZab celar celag cm2jt ctlbx fSct fS3orm f8wb
zean ghby gbml g6hp ghpa goqb giévp giyq kfr5 kiakv
kitni kéalm k6elj ktieha nj-2pa um-bx nr-2ags pylah
pylat pylaw pylib pylid pylem py2aj za-ixe velap
velay velco veldq veZaa veZac velap velax vezbh veica
veZee velaq velbe veldbk veshm ve3bo vesbp vedch
vedel vedes vesddr veddz vedeo vedes vedet veldhb velgs
vesrf vedrg vedtm velaf vetem vedet vedeu veddb veddi
veddj vesdk veddp vedek vedff veifn vedgd velgm velgq
vedgx vethe vedhh vethm vethr vethx vetic vedio vedib
ved)) vediz vedak velal veSaz vedef vedep vehier vedux
veshw vosrg x9a xpalja zllax 212ac z14ax z14ba wiat
W9BGA, E. J. Radle, 819 Sylvia St.,
Ky.
14,000-ke. band

apl ce2ab celdac vw3ay cedbf em2jt erlby ddyt fRuej txbtr
fxet fXeo fRer (Rfd tRfq fxorm fxpro farbv fS3m i&s0 fXwb
Sby gogx goml gdwk gibr ghll girw ghvp govy giwy
b gbxn gbyq kdakv kdni kikd luZca ju2fi lusdh Iuddq
Tuddt nj-Zpa nl-gren oath on4ar on4fp oza pylaa pylah
pyvlaw pyths pylea pylel pylem pyler pyiib pylid
()_\'2:15 pyZlak pyvZaw py3ab vk2rx vkidep vkibb +k5hg
vkdxg x1j x9a zllao z12ac z1lic zl4ba zsim atlr

Louwismille,

XNPADJ A, Cape Fingsterre to Cape Verde slands
14,000-ke. band

wlaao wladm wlacm wlahx wlajd wlalb wlarx wiasu
wlbal wibnp wilbsg wlbsm wilbux wlecmx wicpt wiaog
wibeq w2bge w2bhq w2bkv w2bvg wihr w2jn w2mb
w2md w2nr wZrr wirs witp wiluc w3adm wiadp w3uhh
w3apo w3bwj wicee wiim w3lux wivg wdael widuii widv
wibbi wbthes wobzs wi3bdk wabrh wdcew wibox wxdoa
w8iq wsmg wdsji w9bmu wdczf wiecz wief wlemb
wheva wievu wiexb wdfthy wOhm dhqa d4yt eari6 fRacj
f8btr f8eo fypam gdby gdbz ghwk gber gohp gblk ghint
g6qb gbuj gout govp klem kdni pavdm paofp prowim
xpaocp pylah pyleca pylem pylep pylib pylid pyzig
pyz2ii py3ah sc3bf splar veico veZea ve2bg veses z11fb
(Continued on page §2)
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Correspondence

‘The PPublishers of QST ussume no responsibility
for statements made herein by correspondenta

QRM on S. F. Transmission
i<ditor, QST': Orange, Calif.

Your letter pertaining to O.F.S. and Standard
Frequency Transmissions reccived, and the delay
in reply is due to the fact that 1 wished to make a
rather lengthy one, which would require zome
time and thought.

I have reported on the Standard Frequeney
‘T'ransmissions by c¢ard once or twice, and have
taken advantage of almost all of them since the
service was inaugurated because my meters are
used as standards by wost of the amateurs
hereabouts.

My experience during the transmissions of
February $th were such that I was determined
Lo write vou about conditions even hefore I re-
zeived your letter. Since then, on the 22nd, the
vonditions were the sume, and 1 feel that some-
thing should be done if it is at all possible.

Most deplorable is the act of a greatly increas-
ing number of aateurs of tuning in the signal of
WOXL on their receiver and then attempting to
attune their transmitters to their receiver while
WX L's iransmissions ave 24l under way on that
i) uency. At first I thought of fellow-arnateur
receivers heterodyning my own, but noticed that
the majorityv of the mtertexmg signals were
hence not, receivers and the cal ix vui of the
9! Some amateurs are just exactly that thought-
jess, if not deliberately inconsiderate.

It was only because 1 have a very selective
receiver that I was able to get the transmissions
on the Sth through the iuterference. At times,
however, it was quite difficuit, cspecially when
WOXL's signals faded badly.

Amateurs continue to work right through the
transmissions regardless of the fact that they may
be blanketing them entirely for a large number of
teceiving stations. (On & separate sheet cnclosed
herewith vou will find a report on a number of
them; their calls should be published. Of course,
rhere iy another bunch of amateur stations who
2ontinue to transmit right through the Standard
Frequency Transmissions and who apparently
iew] that they are a law unto themseives. 1 refer
o those who are to he regularly found outside the
limits of the bands and who, when you mention
that fact to them say, “Oh, no, I can't be.
WOXYZ sayvs I am right in the middle of the
band.” They are just precisely the hovs who
should be spending their time calibrating re-
ceivers and meters!

-—J. K. Waters, D.D.S.,

r"ax‘

WeEC, WeNE

June, 1929

{The list. of calls referred to is not being pub-
lished, but we wonder how tnany amateurs can
be positive that their call is not included and
how many can be sure that theirs is! — EpiTor.]

Atlanta, Ga.
Editor, Q871':

For the pust three months we have becn trying
to get the standard frequency transniissions from
WIXL, but so far have been unable to obtain
enough readings to make a complete curve for
any oue hand for our frequency meters. The whole
trouble is that the majority of amateurs care
nothing for these transmissions and do not, show
the courtesy to their fellow hatng of standing by
during these transmissions. Couseyuently, the
QRM is so bad that even if you hear WOXL
he =omes through under such & maze of sta-
tions that the accuracy of our receiver settings
is douhtful.

It is noted that vou strongly recommend the
use of these standard frequency transmissiong,
but how can a fellow use thems when he can’t hear
them? Is there not sume way that you can per-
auade these cureless amateurs to be decent enough
to stay off the air for the short time required for
these schedules and let the fellows who wish to
keep & good station and abide by the laws use
them?

Last night's attempt at getting these trans-
missions was so disgusting that we decided to get
the matter off our chest by writing you, hoping
that you could do something to help us out.

-—.J. TV Spratiin, WLKV
—M. S, Alexander, W4VL

877 Palisade Ave,,
l'eaneck, N. J.
¥ditor, QNT':

On the night of March ¢2nd, I was trying to
calibrate some coils from W9XL's standard fre-
queney signals. Due to (QRM, I aciually got but
two readings in the 7000-ke. band.

This morning 1 vopied between 7 and 10 sta-
tions, all 1's and 2's, on frequencies between X100
and 7300 ke. with as many styles of notes. INo one
knows the variety of gadgets used as modulators.

Cionclusion: A very general disregard of stand-
ard frequency signals, their use and relative
importance; also, = very bland inditference o
official frequency regulations.

Antidote: Some pertinent comment on the
subject in future QS paragraphs.

— .0 AL

Woods



““Here at last is The Book that we of the Radio profession have needed for a
long time. It is the best and most complete handbook ever published” says
' 8| J. H. Bloomenthal, Chief Radio Operator, U. S. S. B. Steamship * Easi Side”’.

THE RADIO
MANUAL

By G. E. STERLING, Radio Inspec-
tor and Examining Officer, Radio
Division, U. S. Dept. of Commerce,

Edited by ROBERT S. KRUSE, for five years Techni-
cal Editor of QST.

Here’s the answer to every question about the
prmﬂples. methods, or apparatus of radio trans-
mitting ‘lnd receiving. A complete eourse in radio
operation in a single volume. A handbook for
students, amaleurs. operators. inspectors. For the
first time an entire course of training in onc book
~— the most complete and up-to-date work on
radio. Developed simply and elearly from the ele-
mentary stage right through all phases of princi-
ples. praclice, and apparatus so that a beginner
with no knowledge of electricity may get all he
needs either for amateur operation or to qualify
for a government license as operator or inspector.

A Complete Handbook of Principles, Methods, Apparatusfor
Students, Amaiewrand Commercial Operators. Inspectors

Complete Preparation for Government License.
i. Elementary Klectricity and 9.

16 Chapters Covering

Magnetisin

Mators and Generators
orage Batteries and
arging Circuits

¢

Radio Broadcasting Kaquip-
ment including, for the first
time in any text book. the
complete vquipment of
Western Electric 8 Kilowatt

any text book flemuptxon
and circuit diagram of
Western Hlectric Super-
heterodyne Receiver Type
6004C

‘ 4. '.f{‘heoyy and Application of broadcasting Transmitter 13, Marine and Aircraft Radlo
z the Vacuum Tube . used in over V3%, of Ameri- Beacons and Dueuxon find-
5. Fundamental Circuits  Fm- can broadcasting stations ors
ployed in Vacuum Tube 10. Arc Transmitters including 14, The Development of Ama-
; lmnsrmtten\ description  of h-dera.l Ma- teur Hhort Wave Appara-
4. Modulating Systems Em- rine 2 Kilowatt Arc Trans- tus. Complete details of con-
Ipnlgved in Radio Broadcast- uutje{s .\p ldM“tﬂS s also struction, operation and
: - . mode! and Q"
| 7. Wavemecters, Piezo-Electric 1 kT fud S ]I’fe:w“ d |
| Oscillators. Wave Traps and 1. par ransmitters includ- 18, adio Laws and Reyula-
Field Strength Measuring ing description of Navy tions of the 1. 8, and Inter-
;' Apparatus . ” Standard 2 Kilowatt Trans- national Radio Twelegraph
? 8. Marine Vacuum Tube mitter Convention, (Juotations of
Transmitters including de- 12, Commercial Radio Receivers - all important sections o
tailed description of Model and  Associated  Apparatus 16. Handling aud  Abstracting
| ET-3020 including, for first time in Trattic .
| E . I F Order On This Coupon
‘ %6 n e t e _""__"‘""—'_""""‘"""-——l
! Xamin ree | D. VAN NOSTRAND CO. INC., '
| ) | : & Warren St., New York City H
Never bhefore has so complete a treatment of radio .
l’ theory and operation been compresscd into a single t Send me THE RADIO MANUAL’tor e\?lmmatmn. 1
volume. Here is information that otherwise you | Within ten days after receipt I will cither return 1
could secure only by consulting many different books. i the volume or send you $6.00 — The price in full, i
And every detail is vouched for by authorities of the 1
first rank, The Manual is profusely illustrated with | Name {
photographs and diagrams. There are 700 pages, o Name S e oniedy
; bound in Hexible fabrikoid that is extremely durable. i ]
r The immediate demand for so valuable & handbook St.and NUMDer . ..vv vt enteneeinenneenenenenns |
|| has already nearly exhausted the fourth large edition. ! i
To he sure of receiving your copy without delay, ]
order at once. The volume will be sent for iree ex- s City and State. TN RN .. !
‘ amination. Pay or return in 10 days. NI |
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Oscillogram showm nosele spet{ormnce
of BRADLEYUNIT resistors.

illogram showing n
of other types of r

performance
Istors.

A New Resistor

That Assures
Noiseless Reproduction

COMPARE the extraordinary quietness
of the Bradleyunit Resistor with the
noisy performance of other resistors. Many
resistors cause disagreeable hissing noises
in the loudspeaker. For pure, clear repro-
duction, use Bradleyunit Solid Molded Re-
sistors. They are unaffected by temperature,
moisture or age.

Follow the example of leading set manufac-
turers by standardizing on Bradleyunits for
grid leuks in detector circuits and for resist-
ors in resistance coupled amplifiers. The
Bradleyunit is your assurance that noiges in
the loudspeaker cannot originate in your
equipment.

Write today for data and prices

ALLEN-BRADLEY CO,
277 Greenfield Avenue, Milwaukee, Wis.

WO W

+-Ri
AP

|Letrers of the above type are being received
in increasing numbers, and are indicative of an
unheaithy condition. While it is quite probable
that & good deal of the interfercnce with ihe
standard frequency transmissious is uninien-
tional, deliberately tuning a transmitter to a
standard frequency during transi nois in-
excusable and smacks of malicious interference.
- TLDITOR.]

QSL And CQ DX

307 W, Page st.,
Dallag, Tex.

Editor, (57

Here is the way [ summarize the QSL problem:

T.et those who desire 2 OSL card or confirma-
tion QSL first, thereby making their wants
known. Let every station receiving €)SL cards be
courteous enovugh to reply, remembering that
there have been times, and there may be again,
when they also will appreciate a ©)SL.

This is & policy that has heen in use here for
about three ycars and has proven satisfactory,
slthough even this much QSL-ing would cut the
operating time al some of the more prominent
stations. However, it secrus to be the besi. substi-
tute for a perfect policy.

I would also like to say & few words concerning
another fanlt, the usual method of calling (6}
DX." Why does a station call “CQ DX {or 50
seconds before signing? How can you tell whether
you are his DX or not. before you hear his eall?
I have wasted many a minute listening to *(Q
DX " ¢alls thinking I had & foreign station only to
discover some time later that he was in the next
district. Of course long calls ure at no time in
accord with A.R.R.L. policy -— but we siill have
them. Let us at least have the “CQ DX call
broken morc oiten by the station call so we can
determine whether or not we would be of interest
to the station calling.

-— Edw, A. Block, WsAFR

Dividing the Bands

1324 49th St.,
Brooklyn, N. Y.
Editor, ¢ST':

Asu whole, conditions are better now than they
have bhecn in former years. All this talk about
beiug unable to wark through the QRM is, aiterall,
just ““talk’"! The way things sound now, every-
body seems vo be working somebody ¢lse without
vhe least bit of complaint on QRM. Copying is
much easier with the new type receiver — so
miich so that we can consider 1929 with its oper-
ating conditions a4 vast improvemernt over the
37.5 days.

problem, of course, is working
A. signals to get ai the weak
foreigners. 1t simply isn't heing done with any
degree of success. Early evening QSOs with Eu-
rope have been.inconsistent and incomplete. 1t is
at that time of the day when DX secrns least
possible.

Say You Saw It in QST — 1t Ideatifies You and Helps QST
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“How Use Doth Breed A
Habit In A Man! « + +”

Shakespeare ¢ ¢« ¢ ¢« ¢ o ¢
was right?

“Do you manufacture a condenser of
such and such a capacity? Am building
a transmitter .

HAVE ALWAYS
USED CARDWELLS
AND WANT TO THIS TIME”

E get many letters like that, not always in the same words,

of course, but the writers know what they want and will
not have anything else. They have the CARDWELL habit, easy
to get but hard to lose. It will pay you to acquire it.

. *

Cardwell Transmitting Condensers will more than
“get you by,” they will “get you there.)” Many
types for the big Transmitters, too— Cardwell
Taper Plate Condensers are unbelievably rigid,
and are unequalled for short-wave receivers.
Write for Literature.

CARDWELL
CONDENSERS

THE STANDARD OF COMPARISON
L 4

THE ALLEN D. CARDWELL MFG. CORP.
81 PROSPECT STREET BROOKLYN, N. Y.

If your dealer does not stock, order direct.

I8 3 R 30 3 B 30 30 B 30 2 0 30 B 38
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But even this hasg its solution. W2(C'RB sug-
gested that a certain small band, sav from 7160
X{z ke. to 7075 ke. und another slice in the 4000-ke.
‘ o band be set aside for foreign use only. In this way,
DX will have a clear channel for U, 8. ¢oin-

munications.
_ F— ) . However, it secms as if conditions are changing
A New Tube & Transformer naturally. Today, we find our 7000-ke. band di-
onece Inore vided into the familiar lower and upper edges.

Y 1; o | 1d New Stands Htations on 7300 ke. iind'it unnatural to work
Establish a Brand New Standard stations on 7000 ke. This is probably due to the

'PRODUCTS

] : of e fact that our dial readings have been spread out

POWER vy TONE and it takes quite # time to tune from 7300 ke. to

e ) . 7000 ke. It would require calls oi at least five

No. 994 for use with the minutes for stations on one end to work stations

) Ry ) on the other -~— and then there is that degree of

new UX-245 Tube uncertainty of having somebody else, on a higher
Remember when the 17X-250 Tubes came ont? trequency cull the same station.

What a Tremendous leap Radio made. ‘I'here may come & time when the middle of our

bands will be almost deserted. High powered
stations will find it hard to work DX because DX
stations will naturally go to the center of the
bands to work U.S.A. (where they will have the
most success) and thus cause QRM to 1.8, signals
in their own ¢ountry. Foreigners may also shun
the edges of the bands because they will find it

From rasping, indecipherable nois¢ to szoft,
human reality. Radio critics took a new lease on
life: cynics who scoifed at radio became fans
aver night; and a few sct manufacturers, who
swere first to grasp the signiticance of the new
Volumn-Tone standard, became leaders in their

industry. Py ; .

o X I, hard to work t1.5.A. through the U.S. QRM. it
Refinement now bheyins. UX-245 Tubes are will be a natural division between the (nited
perfected. In the Dongan laboratories engineers States and the foreign countries.

have worked, urged on by their own enthusiasmi, One thing, Lhough-: Everybody will simply have
ta develop exactly the right Power Amplifier to get that d.c. note, if we are to have ideal oper-
‘I'ranstormer as a necessary companion piece to ating couditions.

the new Tube 4 Transformer is the answer. — Nat Pomeranz. W2APD-2HY
It synchronizes with the Tnbe — with resulting

Pawer and purity of T'one that delight the tnost
demandine, New Ham Comment

Browns Vulley, Minn.

The Finest Type of Power Editor, QST
Arminlifi sith UUN-2. I am & beginner and am using & transmitter
- flli,_p hfrl er with UX-245 that I built according to 1929 principles. (n 3500
Tubes use ke. with the rig tuned according to the Handbook,

I have been getting xtal control and d.c. reports.
A 17X-210 is used on the oscillator in a self-
excited outfit with a UX-231 full wave rectifier

1994 —- Power Amplifier Transformer, $12.
2189 — Push Pull Output Transtormer, $t2.

107 — Straight Output Transiormer, $12. and a brute force filter of 30 henrys and 4 mikes.
2 Sccondary Windings, one for Magnetic A monitor is in aperation continuously both as u
tvpe Speaker and the other for Dynamic type frequency meter and signal checker.
peaker. I would like to add that 1 have met a very nice
1)-946 — Standard Condenser Unit, $22.50. bunch of hams on the air, all willing to QRS for
This Condensee TUnit is also designed espe- me, and { surely appreciate it.
cially for use with 994 Transformer for — Charles Scheifley, WOAMK
Power Amplification.
»5;?‘11 — Double (hoke, use in Filter Circuit, The Real Spirit
These IDdongan Parts are available now. . . Georgetown, 8. C.
Equip vour receiver with this new amplifier Echtor, Qb?: . ) ] R
and enjoy still another oi Radio's greatest - My (jetaﬂ' a3 Field Artillery Instructor of the
advancements. South Carolina National Guard is rapidly draw-

ing to a close, and necessarily, a certain part of
my activities with amateur radio, as 1 will not
after September 1st, have the iime to devote to
this very interesting and most fascinating work

Send check or money order
Further delails on request

Dongan Electric Manuiacturing Co. that I have done during the past four yvears.
28998-3001 Franklin St., Detroit, Mich. However, [ am an amateur at heart and will
*FRANSFORMERS of MEKIT for FIKTEEN Y EARS" always remain so.

I will never miss an opportunity to be of any
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Note: Hlustration
.shows qalf of

Announcing

shields remored.
TUNED Shield (Grid
R. F. Amplification

from 14 to 500 meters.

METERS

Threll!

The Super-Wasp Kit
combines ir one veceiver
Short-1Vave AND Broad-
cist Reception jrom 14
(0 500 melers.,

ABOUT THE KIT

The Pilot Super Wasp Kit
comes to you compiete, with
fatels  und  cans  accurately
drilled and fitted, and with full
scale  blueprints. an be ag-
sembled in one evening. The
short direct leads. required in
hooking up, are indicative of its
ejicient simplicitv.,

is completely shielded
«ll hand capacity
eneration control,
sel, (S consistent ier any
band, There remain
vV two tuning controls —
following degree for degree.

A complete set of r.f, and de-
tector plug-in coils comes with
g covering wll wave-
gths irom 14 to 500 meters,
¥ith a generous overlapping.

O very first test received lond
and clear broadcast programs
ymm (helmsiord. Engiand;
a Rica, entral /\menm,
)’( !h,mdhavcn Holland: Man-
itoba, Canada; etc.

THE PILOT SUPER-WASP IS MADE IN WORLD’S LARGEST RADIO PARTS PLANT

“In my opinion no receiver manufac-
tured mday is better suited to the
amateurs’ 1929 need than is the
Pilot Super-Wasp.” R. 8. KRUSE

Nor mere iy a shield grid stage of doubtful value
in_front of a regenerative detector = but 2
scientifically cngincered recciver with « tuned
screen grid circuit that provides a gain of from
4 10 20 over the entire amatecur spectrum, The
SUPER WASP takes the upplesauce out of
um-;l “QSA-S" reports.

ectivity is enhanced without tuning compli-
-ations. The shield grid stage really TUNESI
With this receiver vou can unscramble the fones
on the 80 meter band. These definite superiori-
ties have heen achieved without undue circuit
or mechanical complications.

[PILOT SUPER-WASP KIT

(Catalog No. K-110) 50
Including 2 sets of 5
coils each, full-sized

blue-print and com- slmhtlv ngher
plete assemblydata, ,he Ro(-k;es

PILOT SUPER-WASP

One stage of 5S-G amplification
that tunes and amplifies |
Two stages of audio.

i4 to
coilg,

Two controls over any amarteur

band.

Combpletely
shielded.
6wv. A\,
The finest awmateur S-W set in
the world.

Also a splendid broadcast re-
ceiver.

So  simple,
build it.

R0 uffective,
cannot aiford to be without it.

Send for**RadioDesign®
30c brings vou one year's
cription o
(arterly
rull  of

Wave
ments,

Rroadway,

FEATURES

500 meters with plug-in

and individuaily

9v. Cand 135 v, B.

the heginner can

the veteran ham

sub-
Design”
Magazine, chock-
latest Radio, Short-
and Television I)cvp]np-
“Radio Design", 103-D
Brooklyn, N Y. .

"*Radio

;P‘ LOT ELECTRIC MF(

323 BE RRY ST,
—F

ESTABLISHED 1908

Sy BROOKLYN,N.Y
2 TRAE MARK REG.
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To obtain your
radio operators’
license—

W EE this houk. It contains infor-

mation esgential for all men
who are preparing to become li-
censed amateur and commercial
radio operaiors. It contains hun-
dreds of practical radio questions
and answers,

* ®
Radio Operating
Tk
Questions and
Answers

By Arthur R. Nilson and
J. L. Hornung
Second Edition

267 pages, 513 x & 01 illustrations
§2.0u

‘I'his is the enlarged second edition

of a bhook formerly published as
Radio (uestions and Anywers, 1t
covers the wreat atlvancvs which
have been made since 1971 in the
art of radio communication; it
takes into account the new technic
of broadcast-station operation
which has been evalved through
ciectrical, mechanical and physical
improvements.

Chapters

1, — Diagrams und Explanation of
Complete Commercial Transmitter, Re-
ceiver, and Auxiliary Fqumment I, —
Tube Transmitters., 1LI. ~— Arc Trans
mitters. {V. park Tmnsm-ners and
Transmitters in General. A Recejv-
Apparatus and Radiocompass. V1.
rage Batteries. - Motars
and ‘vellrmtnm

and Tratfic Regu
and Thearetical Questions, X, — Broad-
casting Transmitters, X1, —— Amateur-

Station Operation,

This new second edition covers the
latest iaws and regulations governing
radliu operators and the operation of
radio stations.

See it for 10 days FREE—Order NOW

McGRAW-HILL FREE EXAMINATION COUPON

help to our amateur sssociation wherever the
chance presents itself.

Words cannot express the pleasure and benetit
I have derived from laboring over page after
page and copy after copy of QST. Your personnel
there has done sowe marvelous work and most
certainly deserve the warm praise of every well-
meaning amateur in this country and the world
at large.

To my idea, the narrowed bands have heen a
blessing in disguise to the amateur. He must now
becore a real amateur to meet present conditions
and for that he is progressing and not stagnating.

Some of the amateurs are vet slow to grasp the
idea but in time I am sure it will come to them as
all good things do, by hard work and perscver-
ance.

Let’s strengthen our hoid on what we now have_
by striving to get as many of the gang io become
affiliated with the Army and Navy wherever con-
ditions are such that we can.

©n September 1st, I go back to duty with
troops and will take over a battery of Field
Artillery, ai Fori Bragg, N. C. 1 intend to still
hold on to W4EI and put my station in operation
there but necessarily my duties will leave me little
time for amateur radio.

~— (harles W . Glover, W4EI

Station Description Contest

R. F. D. 9, Box 69,
Findley, Ohio
Editor, QST':

Here’s to the Station Description Clontest.
I hope a good deal of interest is taken in this
cotnpetition as we all like to see what the other
fellow’s station lonks like and get his idea of
what's what. I have referred to this department.
of QST anumber of times myself when making or

contemplating changes.
— Ross Moorhead, WSARO

A Blessing Disguised

Jrd Ave. W,, Box 164,
Hanna, Alberta, Cau,

Editor, QST
I take this opportunity of expressing iy
sincere thanks and great appreciation of the
truly beneticial work of your technical staff on
behalf of the amateurs. The work of these men
dispelled the fears entertained by many that the

Mr(.raw-HlH Rook Co.. Inc.
S \n ne
New \urk N.

reduced bands would put the ham practically out
of existence. T'he improvement in transmitters
has actually widened the band and had the
narrow bands been in effect earlier, it is safe to
say amateur transmitting would be more efficient,
than it is even now.

]
Vou may send me Nilson and Hornnng’s Radio (perating §

ﬂ QnPsunna and Anaku $2.00 postpaid. 1 will either return the
book, postage prepaid, in 10 days, or remit for it at that time, ]
1

i "The time is opportune for the A.R.R.L. to take
1 | drastic steps to clear the i.c.w., Ford coil, ete.
B oState. ... § | transmitters to the bands where their operation
B Name of CompPany .. .....ueeeeiiie i g | is permitted. There are too many of them on the
B oiciar position 3 | 7000-ke. band and in. view of the circuits devel-

g 'Hookswwntonapprovalin the ). S and Canadaonly) 0 | oped, t6 meet the pocketbook of the low power

B oo o o v o o o s @ e e e e om o m m od | AN, there is no excuse for the operation of any-
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The new Ceneral Radio N
Special — double sxpaced
denser; 2500 valts. cap. UU020~
price $8.00

THORDARSON
TRANSFORMER

R, 195 Raytheon
B-Eliminator
anxformer, de-
iRned as power
upply tor B-Bat-
ry eliminators
ny the Ravtheon

S volts
cither side of centre
tap — high 285 volts either side of centre.
Transtormer will carry the maximum cur-
rent consumption of the Raytheon tube
without overheating.
Asted at $7.00
l\Vhile lhe?r last,only............ $2'95

ACME 'i’RANSFOM ER

Listed ar $5.00. The
universai frannformer
for Super Het. 30 K, C.
Limited quantity at
$1.10.

Television
Lamp

The targe K. H. lamp 4% inches
high — containg 134 nmh plate
~-carrying § o 30 M A

Specid, oL $5.50

A J1ho Hottve of RADIO——-

45 VESEY STREET

NEW YORK

New York’s Headquarters for
Transmitting Apparatus

When in Town Visit Our Store

Everything in

Cardwell ¢con-

45
densers. double $4
spaced for trans-

mitring, .00028 cap.

GLOW!
LAMPS

G NEO

Geoeral  Electric
. 10, stundard
sex, a2 illustrated

Cardivell

Acme
Thordarson
Jewell
Flechtheim
Signal
Bradley
Tobe

Pyrex
Fleron

Pyrez mounted plug in
transmitting inductances,
conform with the latest
practice for 1920 transmitters; supphcd for
any of the ham bands. Coils with mounts
for any one band $6.50 each coil. Antenna
<oils $5.50 exach — Pvrex mounts only $3.50
ver p.ur

IN STOCK

We carry
the largest
stock of

RADLO
PARTS in
the country

Photo Electric
A Cell

\ S))) The well known K. H.,the most
" sensitive tube far this purposé
—4'% inches high, Lasts a
fifectime with ordinary care.

Never sold for (ess than $15.
Now Spectal. Lo oo

3 new items — 1

New 1.
i« ‘v‘l\ er,

range, 15 to 100 meters.

sthers to follow in future issnes,

S all aluminum plug in Short. \Vave Re-
not exposed, thereby insuring

8 V000,
shielded job. 2 tvpes, covering ham bands or continuous

FEATURING
«ds Radio Lab. -~

of the Short Wave Specialist Jerome (sross. We de
Broadcasting station or laboratory. Write Jerry (iross

This

¥n, construct and advise on any material for the ‘ Ham"”
for advice on any of your problems.

New LEEDS tuned plate — tuned wrid, 210 Transmitter.
contains #ll the very jatest developments in Short Wave transmission.
“atenna coupling is variable. jewel meters employed,
. -ymulete!v constructed ar xbave or completely shielded.

department under the supgrvlsmn

This set

In kit form,

PLEASE PRINT YOUR NAME AND
ADDRESS PLAINLY to AVOID DELAY

WRITE FOR
SPECIAL PRICE LIST

MAIL ORDERS FILLED SAME DAY
10% Must Accompany All Orders
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~ VERY amateur

receiver must
spread each band over
the entire tuning con-
denser scale. Modern-
ize your present set by
installing the REL
amateur coil and con-
denser tuning comnbin-
ation. Maximum efti-
clency can  only  be
obtained by using cor-
rect LC ratio. Each
coll in the REL Cat.
Number 182 cail kit is
correctly designed ta
adapt itself o any
type of short wave
gircuit which requires
inductances having
one, two or three inde-
pendent windings. The
coil shown is one of a
izit covering the 14.-
a0, 7000 and 3500
KC bands. The one
piece construction
means rigidity. insures permanency unattained with any other
type of coil. Ask for Cat. Number 182, Price: $10.00 inciuding
three coiis and base.

Here is the only variable condenser which wiil give full
spread tuning over any narrow frequency range desired. Its
design and construction is far above the usual types now
available, It’s a receiver condenser constructed more rigidly
than most transmitter condensers. Tank capacity, 115 mmid.
Capacity of single plate vernier when spaced 1716”7 — 30
mmifd. Ask for Cat. No. 187E. Price, $6.25.

(F YOUR DEALER DOES NOT STOCK
THESE [TEMS. — ORDER DIRECT

REL manufactures a complete line of ama-
teur short wave transmitting and receiving
equipment. Write today for yaur free copy ot‘
our new i6 page folder «-howzng latest cir-
curts.

Radio Engineering Labs.
109 Wilbur Ave., Long Esiand City

thing but what the faw stipulates, i.c., pure c¢.w.
on 7000 ke.

Thanking you for the invaluable aid your arti-
cles have given me in the past, and wishing the
League every success.

~-W. P. Roberts, VELGM

I. A. R. U. News

(Cantinued from Page 37

7000 ke, in order to miss the heavy QRM on
that band, there are now many long-distance
glations usiug this frequency. Towards the end
of the month, South American stations were
heard almost every mght from 2100 G.M.T,,
while earlier in the evening VI, Z3, VQ and AI
stations were received.

Very few W stations were heard on this band
during the month. A number of ZL and VK
stations were heard and seversl of our low-power
stations made first contacts with their antipodes,
The 7000-ke. band is being neglected by most of
the British low-power stations, who find it im-
possible to work successiully through the fierce
(QRM sei up by badly modulated phone and raw
a.¢. stations on the Continent. Many Britishers
are refusing to work these stations, and they
suggest that all amateurs who have now good
notes should refrain from making contacis with
them,

It has been noticed that a large number of
Russian staiions had commenced work on this
band. Quite a few seem to have {orgotten that a
convention was held in Washingion recently
with the object of siabilizing amateur conditions,
a3 no attention secms to have heen paid to the
official wave bands or call signs.

At the time of writing, the British 28,000 ke.
tests are running. No important. contacts are vet
reported, but further information will be included
in these notes next month.

‘We should like to draw the attention of our
friends who read these notes to the fact that in
future the R.5.(:.B. will not forward QSL c¢urds
to British amateurs who are not members of the
Society. Clards for such persons, if delivered to
our QSL section, will be returned to the zender.
The present membership of R.8.G.B. iz 1600, and
new wembers are welcome from all countries.
The subscription is 12/6d per annum ($3.00)
and the Headquarters is at 53 Victoria Street,
London, s.W. I.

TTALY
By Ing. E. Montu, Secretary General, A.R.I.

‘T'here is very little to report from Italy at the
present time. Amateur transmission is heid up
here for the present owing to the fact that the
Italian (iovernment has not yet issued any
licensing regulations. This compels us to continue
working under cover, and considerably hampers
amateur operation.

We hope to secure favorable amateur regula-
tions in the near {uture, however.
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Synchronous Motors for Television

In addition to building reliable and satisfactory motor generators,
“Esco” has had many vyears of experience in building electric
motors for a great variety of applications.

Synchronous motors, small, compact, reliable
self starting are now offered for Television
equipment. They require no direct current for
excitation, are quiet running and {ully guar-
anteed.

Other types of motors suitable for Television
may also be supplied.

Write us about your requirements,

ELECTRIC SPECIALTY CO.

25 South St. Trade “ESCQO"” Mark Stamford, Conn.

3000 V. Recto Bulbs

Now in stack — 3,00 Valt New Tvpe R3 Kectobulbs,
Net price vach 310,00, Also Leach Relays— R.E.L.
Froducts, Omnigraphs — V'ibroplexes,

sRaytheon®
Complete Parts for Silver-Marshail = d t con I3
& R

No. 730 **ROUND-THE-WORLD" 1 % LONG LIFE RADIO TUBES

4_\ COMPLETE short wave receiver (17.4 to 204 meters)
3 and two-stage audio wunplifier, Al wave lengths are The
wovered with no dead rpots. ‘:mateur bands fall well to . .

center of tuning dial, Net $30 00, Completely constructed 6 Healthv
F38.80. CLOLD. or cash with order. Postage w1 express extra. s R

Send for XNew (929 Ham Book — FREE

CHI-RAD
CHICAGO RADIO APPARATUS CO.
415 S, DEARBORN STREET CGHICAGO

MrePIOff ToSet i

f “ports, bascball games, big National events 3
b will baost radio business this year. Sel build-  § JES

§ € will reap a rich barvest, Barawik rervice will
[ make yoo money. Everything in A-(!aets, hort wave,
§ television, parts, supplies, \World’s jargest radio
 ntocka on'hand. Urders wnipped same day. Lowest
{ rock bottom whplanaleézrlcﬂ.

Woriie ror #rec Redio Catalog and Ham Dope

4-Pillar HIS exclusively Ravtheon
Construction Tconstruction prevents prema-
ture debilitv and incidental dis-
orders in radio tubes — hence,

.  BEARAWIK CO.  MESmastey,

the “'Healthy Tubes."
it keeps the tube clements per-
manently in their original and
correct relative positions.
RAYTHEON MFG. CO.
Cambridge, Mass.

PYREX

4 Sedou Y oML CLABG ey

RADIO INSULATORS

Write for Catalog.
CORNING GLASS WORKS, Dept. 64 : .
Industrial and Laboratory Division, Corning, N. Y.
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NEW ZIKALAND

DODGE RADIO sHORTKUT By J. R. Tabley, ZLsCT
Kills Hesitation — Produces Results All New Zealand hams are allowed the fro-
REPORTS FROM 500 USERS quencies 1725-2000 ke., aud 3{)0(‘)-400(;! ke. After
talling the complete story and who's who with esch order, operating on these bands (the first one Is not used
£unsider the following extracts from revorts on file: much) they are given permission to operate on
WOABO—From scrautch to 15 per in 3 waevks. = ! LT} . Y y .
2AEB B most vuduable 2id coutd tind. 7000-7300 ke. The idea Lshl;.() have them gain
ecomimaoeiv to all callers. . A - it 3 + iy -
WoAlM—Hecommend DRS to all callers. Pfohu:enn) in operating their fransmitters on
WEANO—Discouraged and about to quit game. 3500 ke., and doing away with inexperienced
WoB AL<Hns it all over oid wuy to get code. NETEEI ) = 000-k I'h
b Stuck at 5 per: one wee B\d(‘opied 15. lids” on the waluable 7000-ke. band. "Fhe
&’33:}’ éx:}?‘;u?;}:;:rcie;'ﬂ'e‘ﬁrf‘i;feg?'hn.l,, 14,000-ke, and 28 me. bands are not assigned
3 —Raised to 20 per: sce wuy to more. -npyd - 3 et - y
WIBKX-—Greut help in gaining speed. e}\eap‘t .h"/ Speclal pgrmwmon, angl to ﬂ“c.h
WoBWW—Long stuck at 5; quickly made the grade. permission one has io do something extraordi-
WICKC(—HRaised speed 15 to 25 in one week. . 4 . s e X
—Speed 12; after few davs copled 20 per. nary, viz., work all conrinents. This is # rotten
WHNZ—Often recommend DRS: fine results,

idea and a big kick will svon be made about it.

VEIAP—DRS for quick resuits; now O R

VE2A¢ IN months § per. 20 hours DRS, Y
N o b raisel quickly to 1% por., Raw &.¢c. and poorly rectified s.c. are supposed
VEADR—Specd 10 after 2 hours copled 15. to he taboo, but are not in praciice. Message
DODGE HIGH $PEED METHOD handling is strictlv forbidden. “I'he maximum
{Intensive Speed Practice) power allowed is 100 watts into the uerial. 'The
Most efficient Roaster known for 25 per ops. arage i 15 20— <, alt. On 4
MosneMolent Hoaster known for 28 per op ayerxgekr‘lputls (1-40 watts, although some go &3
WRCIK--Up from 20 to 35 in few weeks. high as 300 warts.

WIDCUD—Few hours up from 20 to WIZ solid.

An annual license fee of £,/ 1LOO) s

DODGE, MORSE SHORTKUT required.

IS th o) th .
W e W K N bt Bt oddes Wichout There are ‘only ane or two erystal controf
mixup or confusion. stations here so far, but some ird distriet. hams
Radio Shortkut $3.50, High Sneed ar Marse £2.50. Money are thinking about it. With the new 7000-ke.

er. None C.0.D. Foreign add Fiity Cen

band, QSO with Australia is easy, but it is harder
C. K. DODGE to work W and other DX than it was on 10,000
Box 100 Mamaroneck. New York kilocycles. There ure several stations experi-

menting on 2% me.: they are ZLSAR, ZL2AC,
ZL1AN, ZL1FT 4nd a few others. Quite a number
would go down there if it were allowed.

The N.Z.A.R.T. will probably have branches
in the 2nd, 3rd and 4th districts very shortly.
The best time to work New Zcaland seems to be
from 0700 to 1230 (:.M.T., which iz from ahout

THE RADIO BOOK 6:30 p.m. to midnight, New Zealand time.

‘rhat_has been tﬁtlldO'l‘S('d and is in constant use DUTCH EAST INDIES
by United States Gov't and over 300 Univer-

ties, Schools and ‘T'echnical (olleges in this From Mr. A. Krygsman, at Palembang, Su-
and foreign countries. matra, we learn that there are now about fifty

active amateur transmitters on the air in the

£ R Duteh East Indies, and that interest in atnateur
Radlo Thecry an(’"l work is very high. The average station seemns to
use but low powers — 10 to 20) watts, with a few
¢ 2" more around 50 watts and one or two as high as
Operating 500 waite
' . DX is not as much as might be hoped for as
By Mary Texanna Loomis yet, bui many tests have been carried out with
Australian amateurs in duplex telephony, and
good results secured.
o ) The (Government seems to be favorable toward
Fourth "I;'dl.tion revised and enlarged to 992 the amateur, and & special commission ix now
pages, 800 illustrations and right up to date. engaged in studying awwmateur subjects. Tt is
Flexible Kraft Leather binding. hoped that a set of regulations in accord with

i President, Loomis Radio College
Member Insiitute of Radio Engineeis

Price $3.50 — Postage Paid the Washington Conference conditions will be
) o issued before June.
For saie by bookdealers throughout Mr. Krygsman states that the amateurs of the
U, 8. and many foreign countries, or o]

D.E.L are now thinking of forming an amateur
society for their territory, with the name Neder-
landsch Indische Vereeniging Voor International
Radioamateurisme, or the N.LV.L.R.A.

This is splendid; we wish the D.E.I. hams
much success in their endenvor, sud will be glad
to watch the progress of the new organization.

v e purrhawd direct from ihe pub-
lishers. Send check or wonev order to

£.O0OMIS PUBLISHING COMPANY
Dlept. 5 Washington, D. C.
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our compliments.

{ree of charge.

| QSL CARDS FREE

to Stations using Vitrohm Radio Resistors

Ward l.conard wants all amateur stations using Vitrohm 1
Radio Resistors to have a supply of printed Q

Twenty-tive of the new QSL
ready to use, will be sent free upon request to any station using ‘
Vitrohm Resistors. More of the cards if you want them. Send in
your request now. There is no charge or obligation of any kind. !

New Bulletin 507 Covering Vitrohm Resistors for Radio

A complete line of Vitrohm Resistors for radio receivers and
transmitters is included in this new bulletin. Every up-to-date
station will want a copy. It will be sent anywhere upon request

Ward Leonard(q;ecfrlc Company

L cards -~ with

cards, printed on both sides,

31 South Street

Mount Vernon, N. Y.

/@1]

] v \ | -} ™~ A
MORE POWER PER STAGE
Sharper Tuning and No Oscillation Difficulties
Radio $Hcience  proves ncutr.alizau'onl the c)n;ly salis-
tactory method of vontrolling woscillation in  tuned
radio frequency wcircuits, thus increasing actual power
per stage of amplification )
from 25%, to 300Y%

; N
VARIODENSER
Apply the Neutrodyne prmcmle to your sel by the
simple installation of X-I. Vuriodensers.
The result is an amazing mmuw in the ethi-
ciency and power of the receiver,

Model ** N has Vuriable capacity. adjust-
able froin 1.8 to 0 micro-micro farads, the
price each §1.00,

Model “G*" with wrid <¢lips made in three
variable capacity ranges. Price, each, $1.50.
New Bakelite iusuluted N-IL. Push-Post the
most  perfect binding post made. Plain or
all standard markings. Price cuch 15 cents.
Write for free hook of circuit diagraius X-1L. Push
showing use of X-L Units. Post

X-L RADIO LABORATORIES
1224 Belmont Avenue, Chicago, 1ll.

Dept. D

HILET ADJUSTABLE CHOKES

The use of a variable choke gives the only adiusiment in filter

vircuits. a small lever control he air gap. Range 10 to 100

Heary, 250 M.A. Size 14 th, & 5, = 160 M,A, 10-1b. $5.00.
UNMOUNTED TRANSFORMERS

250 watt 500-750-1000 each side midtap, 18 ib, $8.75; 100 watt

7 W and 325-325, 10 th. $5 50; 5-275-275, $4.00. Specials Lo

\l[dﬁ‘l’ icalions

ORANGE, NEW JERSEY

Write for compler Licts aund spr
RADIO PARTS SALES CO.

FROST-RADIC FROST-RADIO FROST-RARIO FROST-RADIO mﬂ"

E FROST-RADIO |

¥FROST-RADIO g
MICROPHONES |

Unusually sensitive, therciore able
to reproduce all audible trequen-
with great fidelity. Made in
pony arm, hand or desk types, and |,
priced respectively at

$4.50 $6.00 $8.75

15082 oravil- xsou oiavi-1son) m.mu omva.15083 o1ava-

FROST :
RHEOSTATS 4
WITH D. C.

SWITCH |

uick-act-
ng, posi-
g tive b1, C.
Switch
@ mounted on Bakelite Funel makes
thefamous Frost Bakelite Kheostat
still more useful. Air cooled frame, *
Iickel plated metul parts. 2 to 7§
ovhms. German silver springs hdve
sterling ailver contacts. $

Your dealer has them . Wie

FROST GEM RHEOSTATS

Swnallest, neatest, most serviceable little
rheostats ever designed. Special design
of cantact arm insures positiva contact.
Resivtance wire wound on die-ent flexi-

ble Bakelite strip. 3 1o 30 ohms
Toes wtkeh 3 Senbich 5.8 e $1.00

HERBERT H. FROST, INC,,
Main Office and Factory, ELKHART, IND,
CHICAGO SAN FRANCISCO

FROST-RADIO FROST-RADIO FROST-RADIO FROST-RADIO FROST-

FROST-RADIO FROST-RADIO FROST-RADIO FROST-RADIO FROST-RADIO
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' AEROVOX WIRELESS €O

Takes Out the Hum

In Any Dynamie

N spite of the many methods utilized to

eliminate the hum in A. C. dynamic
speakers, many of the best dynamics still
have a hum which is sufficiently proncunced
to be objectionable.

You will be surprised at the completeness
with which an Aerovox 1500 mid. *A” con-
denser, connected across the field coil or
across the rectifier output will eliminate the
hum and increase the sensitivity of the
speaker.

Complete details and comparative data
showing the results of using an “A" con-
denser to eliminate hum will be furnished
on request.

A complete catalog of all Aerovox con-
densers and resistors will be sent free on
requests

R

81/, Washington St., Bklyn., N. Y

AD, AURIEMA, v |
Manufactures’s Fvpore Managers |
516 Broad Strert, New ¥ osk, No Ye
~
Scientifically equipped
ko ccvnomically export
dependable recciving
and transmicting radio

apparatus

WHDC

{Continuedd from page 18)

back to Loz Angeles. Wherever feasible the ex-
pedition will sail up all navigable rivers into ihe
interior as far ag possible, pursuing still farther
along little known and unexplored rivers hy
means of Johnson outhoard maotor-equipped
shore boats. In all cases the unusual will be sought
rather than the conventional tourist data.

If vou hear WHDC don’t think it another
sommercial but give us a “shout.”

The New England Division
Convention
(Continued from page 52}

emergeney, Eusign John L. {ngram, U, 3. Naval
Rescrve, gpoke on the Naval Reserve Net. Work
and what pleasure may be had in e¢nrolling and
participating in the work of the Naval Rescrve
units.

The enteriainment feature of the convention
was of the hest, especially the monologue “'!he
Radio Widow' by Miss Elizubeth Bradshaw,
Treusurer of the Radio Club of Rthade lsland,
who is also an aciive ** Ham."” The Eastern Mass.
Amateur Radio Ass'n gave & fine musical number
ith Cooley at the piano. The Providence Radio
Agg'n had a session of “‘Federal Radio Commis-
ston in Action.”” A fine example of Rube (iold-
berg's imaginative inventions was given hy =
member of the Radio Club of Rhode Island.
iSorry, om, we lost your name.)

‘the ball room was filled to capacity when the
banquet was announced and after a good dinner.
Direcior Best sprung the surprise of the evening
by introducing Mr. Hiram Percy Maxim, our
President, who in his inimitable way gave us
some yound advice. A very good delegation from
the Hudson Division were in attendance and we
all appreciate their tine spirit of codperation.

Most. conventions have to come to an end and
this one finished with flying colors by the award-
ing of numerous prizes {too numerous o enumer-
ate) confributed by manufacturers interesied in
the activities of the radio amaieurs. Fellows don’t
forget to acknowledge vour prize.

Au revorr until we meet in Worcester in 1930,

—d. 4. H.

Calls Heard
(Coniinued from page 59)
Cape Verde Fslands (o Santos, Brazil
band

wiaep wiahx wlagd wir
wieek wi ] 3

wibve wia
{a

b wiagl w2bky
h wiim wiin
bax

vheis

witbht, w4
wifrq
eards
f8xz

i 18btr {8fd tegdb fxho
ghwk gubd ghici phel gher g8dr gtioo
nira pylan pylem pylel pylib
i) byZ2ak pv2be py2ib py2ii py2qa
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Voltmeter, Westinghouse, No. 492419 cabmet nortable. 2
weale =5-~150, T.ist $6. 5“1.)

\«nltmt‘ter, Weqlun. No, 26

0-70,

Dyvnamotors, twin, anmghouqe. C.W, "”’. A()/7iﬂ vnlr,

Crenerators, 600 volt, 2 and 5 K.\,
Motors. Hamilton Beach, 1/20 H.P.
110 volt

\\,Psnnehnusp and (
universal, var. aveer

Motors. Edison, universal. 50 watt doublr‘ qhatt 110 volt.
Motors, Underwood,

O,
R.P.M., 110 volt. ...
Dynamotor armaturos, G Elec

triple commutators, two

orders. NO C.0.D. ON CANADIAN ORDERS.

BARGAINS

Auneter, No, 267 JI.)—I_§—4l_l.
: No. 267 [ 0-1.0
N o No. 3u1 D S0-0-50
Voltmeter, . Na., 269 D.C., 0-50
Amp, hour meter, Sangan, hat. charge and durharqe. Lype
2 gizen, 0—3!) and 0-500, List $50.00. .. ......... 10.00
Crenerator, sell ex., & K. W., 500 cyde 1Mo volt, .. . ..... 15.00

VOB AID . o 25.00
Uvnamotor. Gen. Blee. 12 7350 volt. 143 amp. X
Crocker Wheeler, 257275 volt. external shaft.. 12.00
.- sperry Gyro Co., 0/4“() volt, 200 qu 15.00
Motor Ceneratar, Crocker Wherler, 110 O.C,, 220 A t.,
500 watt, SO0 cyrl ........................ 50.00

£100 and 8200 00

sizes, 12.C. 12/750 volt and 24/1500 volt, complete with
ball bearings, (build field and save $30) . $10.00 and 12.50
‘Transtormers, West. Elec, radio, 50,000 ohm ‘impedance,
INDUL LY D@, o v o vy i i e 1.50
Transiormers, Peerless, 120 input, 5-10-15 valt output. &4
AV, 60 cycle. ... e 7.50
Transformers, (G.E. current type, 128 to 2500 'mrh center
tap, oU cycle 200 Watt . 7.50
Transiormers, Simon, 220 to (1500 closed «nrev
S0 cycle............. A N 5.00
Transformers, 5pecial 250 Primary, 30 taps ~4Lrndown,
dKVA. tlcyele. . ... o 50.00
Rheostats, \arxabls‘ 400 ohm, .3 ampere. .. ... S
Potenti iometers, var., 200 ohm, 1.5 amp. alrplane typ,A. PP X
oo 1 1.00
‘ fiillament, 1 ohm,  amp. airplane type.. i5
Gasoline F‘,ngme, 1 cvlmder 2 cvcle Smith 2 horse y-ower
COMPIBLE , | Lt v et it eeits e 25.00
{ ondemon, \\ est., Elec. "3{AA Touo vnlt 1 mfd, very good Lo
..................................... Ry
"ondcnqu. Kellogg, 5U0 volt Pmed. I .50

[ undengcre, Du

IKeys, transmitting, Army practice . ...
w “

e

with blmker tight mounted on bakelite b
Special 2.

!\es 8, Lransmlulnz. Navy, 2 K. silver 84’ contacts,... 5.00
YW KWL, “Mesco' silver, ... ... 2.00
Headphone, Army, with strap, 120 ohm . 75

ohm.. ...
Tranwmuter, telephnnra H
Micraphone transmitter nnit,
Magnetos,

magnets, good value. . ..
Mapncts. permanent, U shape
Variometers, CG:en. Radio No.

and parallel connections

platinum contace high freq. 2

switches, potentiometer, sending key,

transformer and 2 choke coils, rec
Recvivers, Signal Corps type 13.C. 14/
TV,
Remwerw, Navv C.N, 113, 3

detectar,
Receivers, Marmnl. 3

[(emnvem. Navy‘ ( .N. 240, mnu-lu(mr) meters. .. .......

Aand 1.9, Prvrrv nn rfqur:l |

Tnauiators, E rrrnw arrain /”— 15, 12 35, 18"~ . .38
“ Telephone, togxle, _4-6-8 point . . S0

o Ketardation, West, Elect. No. $7C.. . . Luo

Air compressors, kcllozg. Model T, 1% cu. ft. per min. ... 3.00

ARMY AND NAYY
RADIO SUPPLIES

{_ondensers, Dubﬂler. mica, tmmxmumg, 8500 volt
m

04 _

I‘rmf. :m requesi

.\xrplane ﬂameproof mlver 14. ” cnntactn

“

Navyv Radio School type, ivather headband, 75

estern Electric .
Army mine and ringer tyDe

v ‘case, 2 tane
telephone toggle ,
3 mfd. condcnsers,
er. $30 value ..

2R

det. and Centurv huzz

Signal Corps, 300-3000 meters, wi
portable.

WANTED

RECEIVERS — (lommercial type
and wave lengths, Give complete
particulars and price.

Largest Radio and Electric Supply House in U. $. devoting eight floors to and specializing on Army and Navy Surpilus. Write
us your particular requirements. New items are continually urrlv!ng Sufficient postage and 20% deposit must accompany

MANHATTAN ELECTRIC BARGAIN HOUSE Dept. Q. 105-7 Fulton 8t,, New York City

BECOME ARADIO OPERATOR

See the World, Earn a Good Income,
Duties Light and Fascinating

LEARN IN THE SECOND PORT U.S.A.

Radio Inspector located here. New Orleany supplies
operators for the various Gulf ports. Most logical location
in the {J. 8, 4. to come to for training.

Nearly 100% oi radio operators graduating on the Guif
during the Dast seven years trained by Mr. Clemmons, Super-
visor of {nstruction.

All graduates placed to date. Start training now for
Sumuwmer runs,

Member of the A.R.R.L. — Call *“WSGR."”

Day and Night Classex — Enroll any time.
Write for circular

GULF RADIO SCHOOL

844 Howard Ave. New Orleans, La.

ROBERT S. KRUSE

ENGINEERING CONSULTANT
for Stations and Manufacturers

103 Meadowbrook Road West Hartford, Conn.

SUPER-POWER STATIONS

Broadcasters, (Commercial or Amuteur -—— have but one
(holce for a rectifier — the Mercury Arc. Rugged, full wave,
Current and voltage peaks bevond any demand vou may
put upon it. Single and polyphase, Filter equxpment. 266
rigs. Extraordinary offering of Fdison transmitting batteries.
Rectifier Engineering Service, Rudiv WEML, 4837

Rockwood Rd., Cleveland, Ohio.

—

CONDENSERS

105-05

POTTER |

HE selection of

leading manu-
facturers for the fin-
est radio receivers.
Insure the operation
of your radio set or
power amplifier with
Potter condensers.

Condenser Block for the single
250 type tube amplifier

Condenser for the push-pull
250 type tube amplifier. .. .. ..

Condenser Block for single 210
type tube amplifier .. .. .. .. ..

Condenser for R-245 Compact
for single and push-pull 245
type tube amplifier. .. ........

$19.75
Interference Eliminator for oil

burner and ice machine motors $3 75
of 110 volt 60 cycle operation .

THE POTTER CO,
North Chicago, Ellinois

A National Organization at Your Service

$20.00
$22.50
$20.00
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PUBLIC XDDRESS S YSTEMb

stalled with AMPLION sound equipment give
< ie 3
Superior Performance
Yith a background of 42 ycars of success ini the acoustic fieid,
implion i3 brepated to offer public address ecquibuent of

upsurpassed dependability, for theatres, hotefs, auditorinins,
hospitals, clubs. railroad depots, county fairs, etc.

WANTED |

We Have Ready for
IMMEDIATE DELIVERY
and
QUICK INSTALLA’

We need R
ENGINEERS in
all partg of the
councry fotr
making Public
ddress instal-
tations. If in-
terenied, file
your name. ad-
ciress, rrainng,
and experience,
together wit

veferences, with

.\mphou E. Dou:uunl An 3 olumn Hnrm
Amplion Giant Dynamic Sir Column

Amplion ixciters

Armplion Microphones

ctric Phonograph Pick-un
crophone Ainplifiers
Mu.rophone ‘I'ransformers

A meric

P BLIC )
N Write for new cutulog abd profitable
A mplion proposition to competent
engineers,

‘\mpﬁon Corp. of America
2ist Street

133 w. NEW YORK

FOR THOSE
SCREEN-GRID TUBES

This 18 the sureea gnd season, [n manufactured, uu».tum-
panlt aiid homemade radio s, the screen grid tube,
iether L.C. or A, is ng o find extensive ose,
Yith enormous ,xmul‘ cation factor and self-neutrajiz-
ing qualities, it is going to introduce new thrills e 1
the hard-boiled radio tan. However, there isa big*
tioon resuits can be obtained onily /& proper piate
gnd voltages are applied, (n both D.C. and A.C.
en grid tube, it is ckRential to apply the required
ltages, (zuessing is futile. Indeed, the usual black-
nith methods of applying any old voltage can only
nit iti crude resuits when, in reality, watchmaking
<kiil 18 called for,

And that is where Clarostat comes in. For the ID.(,

«n grid tnbe, there is the remarkable Hum- lllnger,
rich reduces the n-volt storage battery supply to that
required for the filament. while the as
tap, used ax the grid return, provides the DECUSSATY #tid
hias of 1l volts.

20-ohm Hum- Dinger
i usead,

For rhe A
urid tube, with ity even
zreater amplification
tactor, there are fix

ana iaro-
stats I be
found indispensuble in

ubtaining the aner re-

biasing an

g

on't guess at resistance values! llse a (llarostat of

required range and current-carrying capacity, and

st it to best results,

te_for l,'eraturr on
25 for “*1he

£0,000 wor

{larostat Manufacturing Co., Inc.
adiv dids

Panse ol vadio, Better skll,
1y o Better Redio” = 1'9‘8
of radio ¢ madion,

pAT. OFE*
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HERE IT IS!
June 1929 Issue

With these big features—

WHO’S WHO
ON SHORT WAVES

A hrand new section, giving fregquency,
call, and location of commercials, short-
wave fones, television stations, etc.,
heard between 3,000 and 30,000 Kilo-
cycles,

NEW PREFIXES You need this

JUNE (SSUE
to identify stations heard, new Prefixes,
such as D, OA, X, Z5, ¢tc. We have the
most complete list pubhahed

NEW AMATEUR CALLS

in many countries, due to the adoption
of the new Prefixes, lists of amateur calls
have been changed completely.

Issued quarterly, March, June, September
and December. Single copies $1.00 each
in U. S. and Canada, $1.10 Foreign.
Yearly subscription $3.25, Foreign $3.50.
RADIO AMATEUR CALL
BOOK, Inc.

506 South Dearborn St., Chicago, Ill.

P»—-A HORNS 80 inches long, 31 inches diameter,
3 4 L VLY of cast aluminum with fibre bell.
Exponental tvpe., The exterior is u sinooth curve without a
break showing. Most graccful horn made. Rugged for profes-
sional use. $60.00. SO inches long, 6 inch bell, same descrip-
tton as above Two button mvcrophone. standard
type, now being nsed in several hrnadecast stations, Pr»cxsmn
made. Quality’ and construction second to none. $50.
satistaction guaranteed,

E. E. PATTEN

5606 42nd Ave. 5. W. Seattle, Wash.

. Put your voltage ¢ontrol prob-
fems up to ELECTRAD. Our
c¢ngineers are yours to consult.

Write Dept. Q6.
175 Varick 8t., New York, No¥.

Radio Operators

Raise Your Speed 50 to 1009%
in Short Time

Write at once for information about ‘t'he Candler Syvstem
Course in ngh-sDeed ‘t'elegraphing and Self-Mastery.
— the only “short-cut” to greater 'ﬂ»:eu, accuracy n.ﬂd .
cndumnce that mean BIGGER PAY. DOUBLES
wlow operators. Makes fa S
kinks out of sure arms, xldsa arm. Restores the
prip. Prevents fatigue, cramps, paralysis and kindred ills,
Over 40,000 operators have been developed by this system.
Mchlrov, world’s champion radio operator endorses
no other system. Begin now! In a few wocks vou'll have
more speed than vou ever thoughit pussible. Gur money-«
back guarantee protects vou. Write now! )

slleves

THE CANDLER SYSTEM CO.. Dept. RL.
'6343 5. Kedzie Ave., CHICAGO, ILL. |

We are now in a position to supply vou with Thermostati-
cally Controlled Heater units for acecommodating two crys-
tals (one used as a spare) with provision for instantaneous
change-over, said unit maintaining a guaranteed constant
temperature to a tenth of one degree Centigrade. This unit
i3 easily adjusted and ig entirely automatic, operating trom
the 100-Volt supply mains. Delivery 10 days after receipt
of order. Price $400.00. More details upon request.

P. 0. Box 86, Dept. E

The Crystal Equipment Specialists

QST OSCILLATING CRYSTALS

Constant Temperature Control Equipment

We also grind crystals for use in the Broadcast Band acs
curate to plus or minus 500 cycles of your assigned frequency
ior $55.00 fully mounted.
Fﬁces for grinding crystals in the Amateur bands are as
ollows:
1715 to 2000 Kc band  $20.00, unmounted '
3500 to 4000 Kc band  $17.50, " !
7000 to 7300 Kc band $45.00, "

SCIENTIFIC RADIO SERVICE |

Mount Rainier, Maryland

v 'You Saw It in @37 ~ It Identifies You and Helps QST




The NEW Easy-Working
VIBROPLEX No. 6

e Marka: 'Vibroplex; Bugs Lightning H

fier
In jn:tractlve C mlors
Fast or slow—

the eusiest
way io send,

10 New
Features

v to fearn.
Simply press
the fever—it
does the rest.
Now available
in attractiv
colors at no
add ition nl

(¢
—Black

Famous
Improved
VIBROPLEX

tised by tens of
thousands of
nncrnlorsl)r-

Mckel Plnted $19
Special Radio Model Enra Large, Specially

Paimte tar dice t T t (:lnuczedt (Aorl\’rl act
nts tor rec use without relay. Colors ue.
Green, Red and B 525

:spec".v color when ordering
RRemit by Money Order or registered mail
THE VIBROPLEX COMPANY, Inc.
§25 Broadway, New York City
Cable Address: ¢ VIBROPLEX ** New York

THE “ONEMETER”

rives six different readings: microamps,
milliamps, amps, millivolts, volts and
ohms,

High accuracy — internal resistance, 500

nhms per volt, Contains a double contact
safety key and zero adjuster. By the use of
the proper shunts the following ranges are
obtainable:
From 20 microamps to 20 amps
From 50 ohms to 30 megohms
From I millivolt to 2000 volts

Territories open for reliable jobbers

ROSSITER & COMPANY, Inc.

136 Liberty St. New York, N. Y.

WSEAVS, D. 1'. Buram, 43 River St., Homer, N. ¥,
14,000-kc. band

lufm' lu3dh luzbx i aap (Re fRhtr anddi ondft g6vp gibd
poby ¢obz dm oklrv ce2zb ce3bf pyiga

T00U-ke. band
ctiaa etlbx criby -"\']f‘n ctibd ctiby enrd? earl2? eartX
eArny el 7 inhm fhbtr {&axq fReap
ondfp ouddi ckZrt vksls vkzrb z12ac ¢
k6nl kiavl kGalm Haau cdni emédf) em7sh en
niZpy v7s spaoja

=ikh wipm wizz wZbrg w.‘:mb wirs wihaef woadg
wheub wédrb  wteuh wiehu whehf wbHgnr woul 7
wlaxa w¥aji w9bea wiecok widef whevu wlef oath oads
oatl xwTeff

WSCHP, Joe Krautz, Malden, W. Virginia

ctian cwdac witke (Bau IMea fXmrh hafian kéalm k7go
k7gm lusad lutdq nd7ba pa T
selay velap vetsh vedpo vatib vokr) xp:

ZL20O, Harold G, Founes, Box 512, Wellingion,
New Zealand
wiabd wiafl wiafb wibld wihj wiahr wiage wiajx wiakd

wlalg wiayo wlanw wlez wlht wicra wiche wiapk w]hbc
v\iarr wiky wlars wibkm wiblf wibih w2aos w2aec w

wiejx wlany xx webpy wiblg wiagr al
wiayl wibis we mmw w3awh
waanq th wiarn wialq rr w3kj
wibbw bwt wilahp w3apx wéaly w: 4?hr wéw“q wiaah

wdail wéne wdnce witk wive winjr wdanm

s, Ted P.

Mathewson,
himomd, Va.

N, Boulerard,

hn wGbwi wéabh wéely w6dbd wéemg
3dpf widyn wédwp wtbto whbes
hg wowbh wtikj wobam witk w7akv

s7pv kdvs kirh k4ni njZpa

wo u w
v,.lp wihx w7l w?le S
f8anp f8agb fRaxy (8jf fXct fSerd 181;zh n«ncx fH d f8fd onddi

ondip ondft giby giixb gbvp earl e 554 sclah selbf
auzbe pvlaa oklfm vkisep vkipa vk Spm v slp vk3ml vk&hg

GBY L, Miss B. Dunn, Fellon,
England

Northumberiand )

wlawl wised wlemp w iepi wlxw wiahi wL’apy wlavh
wibda wiev wilov wirs wanar wipt
wiaef warb w3 2 4 3dfy w8kv xw2px xwTelf
frear?d frears frearb nvnm pylcm yillm yuxm vl2ad yslaa
ryte wuZkw ap¥frg au7aa an7ab aurao au7ae au7au au7ba
auTkab au7kad au7kag au7kwd veibr veZca nxlxl nnlnic
em3al 1xr 8is3 cxah gxed kgic rex rwx adn sdpa sgkn

Uy

BItS-186, <.
Houd, Wes

wiaep wiagt wlalb wlbux wlicaw wlcek wlicje w2ahi
wzbel wi2bbq wilarb w2fl wZhg wZku wiwmd wideg wdaef
w3jm wofdj wef wlaxa velar ceZac vkiot klem ap9frg
evial au7kaw zs4m gukan subrs ceZab cn¥mb yillm ok2yd

wll Fee, Ovr,, Boundary
by, Cheshire, England
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NATIONAL TYPE N |
Precision Velvet Vernier Dial

For utmost precision of logging in radio aud
laboratory equipment. Solid 4”7 GGerman silver dial
and vernier. Reads to 1-10 d1vision, Has the original
and unexcelled NATIONAL Velvet Vernier
Mechanism — \le and approved the worid over.
List Price, $6.5

.>r.nd Jor Bulletin 121-Q

NATIONAL

VELVET VERNIER DIALS
Nationai Co. Inc., Malden, Mass.

EEZ«««««:«~&<<‘<‘<~<-<-<.<<<~<«<<<~<«
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Radio Operators Wanted

Radio operators are officers
aboard ships. Well paid, pleas-
ant work, travel. You can
qualify in a short time in our
well-equipped school under
expert instructors.

Write now for free book-

let on *‘Opportunities in
Radio.”’

WEST SIDE YMCA RADIO INSTITUTE
111 West 64th Street, New York Hsiablished 1910

QUARTZ OSCILLATING CRYSTALS

bexaknuﬂcally Preoare(d for Maximum Fower and Unrundnuonally Guumnnad
ong, of yonr
the fol‘onx oricod:

100-2
200- on 0 m

Hections of any practicable (limenamns made to order
Prompt Delivery
J. 'T. Rooney, B. Sc., 4 Calumet Bidg., Buffalo, New Yurk
©n ymm crystallographic experience’

“All Experimenters! Here ix Your Book at Lastl”

EXPERIMENTAL RADIO

THIRD EDITION
By Professor R. R. Ramsey, Indiana University
xu+2") pages, Sl x 714 . cloth 117 experiments. 152 ngures
“'In general, Ramsey m.m.uu.-* 10 prtuvide that missing
which seems to he hidden in other books.” Review, QST lune
*28. p. 80. “This buvk recommends itself to a«rvm' men, custo-
set builders, testers, and advanced ewcnmemers Radio Engi-

neering. Price $2.75, postpaid ar C.
Ramsey Publishing Co.. 015 E. 3rd ht ., Bloomington, lnd.

Suy You Saw It in Q87 — [t Identifies

Another

CWwW

Amplifier Tube
added to the

advance line of

A C Heater Type
Screen Grid Amphﬁer

C-324

2.5 Volt,
1.75 Ampere

This tube combines
the unusual perform-
ance obtainable from
a screen grid radio
frequency amplifier
with AC heater type
alternating current
operation. It is rec-
ommended for use as
a radio f{requency
amplifier and as a
detector.

E. T. CUNNINGHAM, INC.

|
NEW YORK CHICAGO

DALLAS ATLANTA

SAN FRANCISCO

wu and Helps §87




WEQL, J. IV, Wells, Box 96, Patton, Calif,
& ?\td nﬁvq Jlad

You supply the
specifications—we
supply the resistor
= ifn 72 hours

Reulizing that most resistors are of a special nature. wolry w
we have created a new department to facilitate the
quick delivery of test samples to your engineers.
Simply seud us your specifications, and sampies of the
- cxact resistor your specifi-
cations call for will be on
their way to you within 72
hours. ONRP1G,  Alots  Weirauck, Mestec  Krdlové,
et O 'mslm,'akia
Our new catalog showing a
complete range of resistors,
mountings and brackets is
yours for the asking. Send
for it on your business
letterhead.

HARDWICK, HINDLE, Inc.

es De

122 Greenwich Street, New York City
Factory

215 Emmet Street, Newark, N. J.

2l vk2rx vk .hd vl\Rnp vk Scx v P ka?pm
vi7ch vsiab vaBab 2llax 212ac zllbe zl4ac

hdr w2
x‘\ham m‘whv ¥

Sy m’»n yfth 1
6 eari 16 oadh ohfang etlaz "llbx lclhv pzm w

pandm ondbt ondnk ondpf celuc celah xpaoja luZea Tuzul
in4dq inhf lu"dt pylaa pylbl pylem pyhd pylqa suiev
ire voS Swh d4'\h} vkiep yxian sedbf «-mm

FS )wim cBalm teb ¥j xY%a nmbx xj w

e I wointf v.harz woary woawj nm“nw'
cs W
- e whdev w whdhs xmdks wodev v
wtidgh widns wtdj wodpy wédt] widrb wtdtn
i vbeic wheo v widwi whdi) wheot werm wheng
k wéut wivz mm n wrabg
w7ah w7as
) ih wrhx wTif wijs wikq wimw wiov
1 - WIpVv wisi wiul w7sl w7un
Teaches W. K. Jardine, 264 Buckley St., Es
the Vicioria, dustralia
S ' 14,000 and 7000ke. band
u.()de . whawe wibux wierax wievy V\ ifa w lrv Wlb 1 w2
Zmad witavl wiael wish w ]
® kl wimx “.»Lh whinx v\nablx 5
v 3 w(!ep;‘ whert
xi kBalm kéeh !\lmue kh klem kihr kipw kligz klre
s pk4az gaby ghbz sclnh acRaw vailgy nz2
Learn

Teipgmphv with T ELEPLE X

the practical cnde instruceor.
pionagraph, \Waxed tape records
hke wa real operator. Complete code
Teleplex. Sends messiges
¢ rtraffic like un »?
hools, Endorsed by &
you the code or it Cn
! . simple, cleatr. Ideal for advanced stu-
dents ot beginners, .
EREF 10 DAYS TRIAL!
olutely satisiied with
vour purchase, that we try it in yonr ow
home ON 10 DAYS FREE TI ! You are the :
judge. Where ciaut vou tuatch that astounding offeré ACT
TO-DAY! Write ior full facts about Teleplex. No obli-
gavion,

TELEPLEX CO., Dept. £12, 76 Cortlandt St., New York, N. Y.

Wire Your
Home for
Radio

adio nees

ul in a,umg in m"my cnmlunanonﬁ.
¢ Loud Speak.
r Aerial and

e

So sure are

Sc additional b

YAXLEY MFG.

Dept. § — 9 S0, Clinton Si.,

hicago, 111,

Gond
i)



Where Is Your
March Issue of
QST?

We can’t tell you where
it is, but it, along with
other 1929 copies, ought
to be in a

——
——

)" secons QST
| RC'“RUS Binder
BLUE w35+ TUBES |

ARCTURUS RADIO TUBE CO.

Newark, New Jersey

PACENT

Duo Lateral

COILS

The complete line
of all standard turn
ratios preferred by
leading laboratories
and enginecrs. Write for informa-

Note the wire fasteners.
Unnecestary to  mutilate

tion und prices copies. Opens and lies tlat !
PACENT ELECTRIC CO., Inc. in any position.
91-7th Avenue New York City ; r

One-fifty each

Y
postpaid ;
Barawik, the first and oldest radiospecialty “
bouse, ofiers yonl nnusual serviee this vear.
; aed. reliapin i

shed, reliable . . -~

rervice. honeat A binder will keep your Q8Ts always
wale pricis on neta; parta, short wave, eie |/ together and protect them for future

g . .y . ° s

BARAWIK CO. chicaco, s: 5.4 - use. And it’s a good-looking binder, too.

,:) INFORMATION NOW READY \

) FRE WRITE FOR .)";JURS NOW! ( Q S T

) Transcontinental Coils ¢ |

) ¢ 1711 Park St. Hartford, Conn. .

3 Gotham Engincering & Sales Co., Nat’l Agts. t :
{

:) 50 CHURCH ST.. Room 370. NEW YORK CITY

ZBay You Suw bt in Q37T — It 1dentifies You and Helps @87' heit)



National Products
Rectobulb

RELIABLE und eflicient rectifier tube -~ low
4"\ impedence due to mercury vapor — long life due to
Jow temperdature filament and oxide cvated cathode of
large area — of sturdy design which defies the rough
handling incident to shipping them.

Normal Rating.............250 Mils
Normal PlateVolts, ., ........... 3000
FilamentAmps.................. L7
FilamentVolts. . .................. 10

The accepted standard for Ham ‘Work-—~of increasing
appeal to the Engineet in sinall Fone Transmitters as
used in Patrol Work and Air Service —ideal for Small
Broadcasters.

Seni postpaid if casi sosth order — Safe delivery anv-
where in U7, 8, 4. GUARANTEED
Price, 810 each
Announcing repair of UX852..$16.50

We repair 203A tubes, . ........$19.00
204A tubes, ... ..... $75.00
‘WF 211 tubes. ....... $16.50
WE 212 tubes . ...... $40.00

ALL REPAIRS FULLY GUARANTEED

MNational Radio Tube Co.

3420 18th Street San ¥Francisco, Calif.

ACME WIRE PRODUCTS

Coils — Magnet Wire Wound
Magnet Wire All Insulations
Varnished Insulations
Parvolt Filter and By Pass Condensers

All products madc to f\t.u)gm/(*d Com-
miercial Standards including those of :

National Electric Mfrs. Assun.
Radio Manufacturers Assu.
American Society for Testing Materials

For 25 years manufacturers and suppliers
to the largest and most discrimina.ting users.

THE ACME WIRE CO.

NEW HAVEN, CON N.

Branch Offices:
Cleveland
Guardian Bldg.

New York
52 Vanderbilt Ave.
Chicago
842 N. Michigan Ave.

25,000-ke. band
vk3bq vikide vk3he vkaml vkipm

WIBUX, D. H. Borden, Towissel

Massachuseils

arSufm celah celai ceZub celae celdag cedbf ctlan ctlby
ctlbx ctlby ctlef ei2ab ddabn d4jl dilg d4uo dayr earits
enrtd enrdt eive eish fBuap fBac) innxq 8bf f8btr {Rer iBep
tRao fRer [&faf fRfd Rtk {8ir {Rgdb {8gy f8ho fxha {nih fRix
txjf fRjt 8kt f3kv fRlgb {Rolu {Sorm iSpam fSpns inpro
fRrbv firko f8rrr fism iReni iRtsn f8wh fRxz g2qv g5b) g5by
@ibz ghcy g3tv gils ghlw gdmi ghma gdaf g5qv 2hus kHuw
Svi u.ka ghwp gbyx gbbd gobr gich gbel gter wigs pogz
shp gélk goll gbinx gioh gbpa ziiqb gbérw giita gtuh gouy
ut gouw gOvi gbvp gowd ghwi gbwl pbwa giwr giwy
gHxh gbxn gbxo gHixp gbvq gbvi midwd gibwe gren Ju2ii
iuldh luddq fubfe ludde 4kakv kakd k4ni kdga ktnlm k7ady
oafiq ondar onddi ondfp ondfq ondft oudjj onikn cndre
ondun xozixu nd7ba wlpa pavdw paowim paowt paost
xpaoja pklr pyvlaa pylaw pylbs pylea pylem pyien pyler
priib pylid pyZai pyZ2ak pyv2be pyZig pvZih py2ii py2qa
py3ah rxlaa spiar suSan ti2ags tiZes viaw vk2rx vikitw
vki3bq vk3ea vk3ex vk3ep vk3jk vkijo vkdmy viiirx vidhb
vkShg vk7eh vofae voXan vazbh va2bk xlj x9a zllan zllax
allfb ailfh zl2ac zl2ae z12aw 212go slicg zl4ba a ssdn
zskm sadid 285N w85qQ we8 wshi sebu zsdHw Astia wabp el =zile
2i2b gtir zutia zubic zutie rwx xwreff

Charles Wilkinson, 78 Gould St., Wakefield, Mass.

A whace winew wialg wishx whain wialg wisly whatur
ot whHane wHngx whara whHniw whHavs winwd wdayy
whayz whasr whbaj wSbay wibbe wibby wibem w
whbdx wihh wibj wdfe wihy wsid wdkh whlo whmx wipsa
whid) whiq wHaz wird wirg witw whlx wiya woary woasd
wtbam wober wibt) wohto wfibaw wocui whddg w
whdie wodrb whdri widt]l whdrz widwi wbdyo wi
wheenm whel whefe wtiek wihe wbin whivz wown wTaca
wiadi w7afo w7aii wiala wialk w7mw wiub w7ui wivk
kini mini)l emdac emish ctlan ctiby ot 2ah eartd
cardt enrll6 efXaap t2nm isuxq fRbl f:
f8oa fBorm {8pro [Rxh gduq gdbz ghvp
njZpa ondar ondco ondfp ondft ondjj paog
sudan veddb veddj vedfu voxae uf7vp

TaAT'> SURE
SoMe PINE
.(t»v WOR

tmowem py lbe

RADIO IN BRASIL

When in Brasil, apply to M. BARROS
& CIA for anything you need in
connection with radio.

M. BARROS & CIA

70 sob. Rua 8. José 70 sob.
Postal Box 89

Rio de Janeiro
Telegraph address, Radioparte, Rio de Janeiro
Branch: Avenida S. Jodo 4, 8. Paunlo, Brasil

Say You Saw Lt in @87 — it Identifies You and Helps QST




“The Heavy Duty Giant”
POWER RHEOSTAT

Centralab  offera  a
variable fresistance
that is capable of
handling the greatest
power loads under all
mndulons and is ex-

R,henstat is ¢
structed ucomuietely
of metal and asbestoy
~= o fihre to warp or
burn out under heavy
duty use.

The resistance wire
is wound on an asbes-
tos  insnlated metal
core and presents 2
large wea for heal
radiation. It will carry
% continuous current
Joad through the en-
tire resistance of 75 watts at 375 degrees Fahrenheit,

‘| he mechanical construction 1s simple but very sturdy,
making it an ideal unit for manufacturers
positive — simooth to the touch and noisel
particularly adapuable to primary control of nlament trans-
formers for A AN

Giant
Power Rheostat
tContiny

A" power supply units 1o main-
tain the Jight socket voltaxe at a constant average and the
accondary autput well within rated limits,

The o urrmn carrvi

capacity is so great that it can be
wircuit without danger of burning

capacity,

Made with two and three terminals in resistances from 25
to 8O ohms. May he hdd in the 5000 and X000 ohm size
with a fourth terminal for “H®” «liminator controi.

Priced very low, Wire or write specifications for your needs.
Quotations and samples gladly furnished.

CENTRAL RADIO LABORATORIES
i8 Keefe Avenue Milwaukee, Wisconsin

RADIO OPERATORS WANTED

YHE EASTERN RADIO lN\'TlTU’I‘E can train you
guickly and thoroughly
MODERN ANI) H-l'l(“ll- NT METHODS
'H‘HORUL(,H INSTRUCTION under staff of
ACENSED COMMERCIAL OPERATORS
MODERN  APPARATUS influding SHOR'T WAVE
TRANS Ml'l‘TF
SIXTEEN vecurs a RAD
THE OLDE LARGEST and M S
school in New lungland Rl~,(,()MM THE

Day or Evening ‘Classes Start Everyv Monday
SPECIAL CODE CLASSES
Write for Hlustrated Prospectus
EASTERN RADIO INSTITUTE
#99 BOYLSTON STREET BOSTON, MASS.

130 vou kneze that the 1929 Handy and Hull Hand-
k1S mmlah(' in howund fuf”l'—‘ 22,00 per copy,

ing a4 copy of this new edition, look ot
et copy und determine if you wunt the 1929
1py tn more jermanent form.,

TRANSFORMERS

Guuranteed — Mounted — Complete

250 watt 550 — 700 eich side .. $10.50
700 wutt 1000 — 1500 ewch side | . 14.50
700 watt 2(M4) exch side 21.00

olvphase and 2
Add $2.00 tor 1il,

9CES FRANK GREBEN
1927 So. Peoria Street, Pilsen Sta,

cle ‘I'ranstormers
ding

Chicago, Hl.

To Our Readers
who are not
ARLRLL.
members

\\} OULDN'T vou like to become a

member of the American Radio Relay
guc? We need you in this big organization
ol radio amateurs, the only amateur associa-
tion that docs things. From vour reading of
QST you have guined 4 knowledge of the
nature of the Lcague and what it docs, and
vou have read its purposcs as @t forth on
page 10 of this issuc. We should like to have
you become a full-fledged member and add
vour utrength to ours in the things we are
undertaking for Amatceur Radio. You will
have the membership edition of (2.87 dclivered
at your door each month. A convenicnt appli-
cation form is printed below — clip it out and
mail it today.

A bona fide interest in amateur radio is the
only essential qualification for membership

AMERICAN RADIO RELAY [LEAGUE
Hartford, Conn., U. S. A,

[ hereby apply for membership in the
American Radio Relay League, snd enclose
$2.50 ($3 in forcign countriesj in payment of
one year’s dues. This cntitles me to reecive
T for the same period. Please begin my
subscription with the ........ .. issue. Mail
my Certificate of Membership and send QST
to the following name and address.

Do you know a friend who is also interested in
Amateur Radio, whose name you might give
us so we may send him a sample copy of Q8T?

Thanks

v You Saw [t in QST — 1t Identifies You and Helps Q87
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HAM-ADS

(1) Advertising shall periain to radto and shall be of
nuture of interest to radio atuuteurs or experimenters in
their pursuit of the art.

{2) No display of auy character will he accepted, nor can
any »;] ecial v.vnnzraumoal arrangement, sijch ax nll or part
capital letters he used which would tend to make one adver-
tisemeut, stand out from the others,

(3} The -Ad rate 18 15¢ per word, except as noted in
baragraph (8) below.

(4) Kemittance in full must accompany copy. J‘w carh or
contract discount or agency commission will be allowed.

(5) Closing date for Ham-Ads 18 the 25th of the second
month preceding publication date,

i) A special rate of 7¢ prr word will apply to advertifing
whieh, in our judgment, is obvioudy non-commercial in
nature and 13 placed and signed by a member of the Ameri-
cunt Radio Relay League, Thus, advertising of bona fide
surplus equipment owned, used and forsale by anindividuai
or apparatis offered for exchange or advertising inquiring
for apeciul eguipment, it by & member of the American Radin
itelay League takes the V¢ rate. An attempt to deal in ap-
parstus in quantity for protit. vven if by an individual, 18
commercial and takes the 15¢ rate. Provisions of pnrazranhn
1y, (21, (3) and (5 apply to all advertieing in this column
T unrdlev of which rate may appiy.

PLATE POWER for your set, the very heart of its performance.
Yor quietness 12X abhility, life-long permanence, ahsolute de-
pendability, lowest ultimate cost, no other plate source eveu
approaches the achievement of an Edison steel-alkaline storage
attery. Built painsiakingly: every joint pure nickel, upset
rically welded. Genuine tidison' FElectrolyte. Cur lint de-
aeribes cr smplete batteries, construction parts, enameled aeral
wire, silicon steel, Available immediately, filament and plate
transiormers for the new 466 rectifier, complete plate power
units. Rectifier Fingineering Service, radio W8ML, 1837 Rock-
woixd Road, (leveland, Ohio.

THE mosat mmplete line of modern short wave receivers for
every particular rervice. Four to nine tube dexiyns, Radiophone-
W transmitters. of any power or type, We mnke u complete
Ime of apparatus including speech amplifiers, filter coils, trans-
formers, rectifiers, veriable condensers, inductances, ete. Any
special apparaius, designe, made tu order using your parts if
desired. Prices ou request. New bulletin liats nomplote line of
npparamn Write for copy. Fnsall Radio Laboratory, 1208
Cirandview Ave.. Warren, Ohio,

IMAGINE au urgsnization with over 4,000 clients ncattered
throughout the world, all radiowise dealers, builders, experi-
menters, hamy. Over £50,000 atock of high grade receiving
aund trausmxttmn parix only, no sets, Spend 85,000 vearly on
WUr OWn experimenting, Larrv nothing until it passes our tests,
H0e brings prepaid over four pounds catalog. circuits, data, ete.
Weekly anta (more than ull radio rua.grannw wgethery—w’()
weeka — $1.00, b2 weeka — $2.50, Sample * ‘Over T'he Soldering
iron,”’ 32 page experimenters’ magazine — 25¢, Full trade dis-
eounts to licensed hams and radiowise builders. We carry ap-
proved items advertieed in radm Kladag Radio Laboratories,
cytablished 1920, Keut.

APECIALLY made rectmer wluminum with small percentage
supper, atand more awperage, last longer, square foot $1.25.
{.end §1.00. Elements, iwoles punched with holts und nuts, new
Smd 1% % 4 kbe, 1" x 6" 17c¢. pair prepaid. Best Silicon steel
014" cut to order 25-35¢ lb. Postuge estra. Geo. Schulz, Crlu-
met, Mich.

PANEL engraving finest. workmanship on radio laboratory
paratus. Kequest price lint. A, 1. Woody, 19 8. Welle 5t.,
hxca;zo. 1

,f:-ards. 40c¢ per 100, samples. Radelifie, North Sacramento,

T HAVE the complete collection of the magazines: Rudio, Kadio
Broadcast, ftadioc News, Popular Radio, Wirelers Age, QST
from 1922 till now. I will sell either together ur separately and
by year, H. Rabezzana, ¥lint, Mich.

SELL: Aero TPTG transmitter. Two tube ('rosley receiver.
Rest offer gein them. W3WN Krederick, Maryland.

SEL National .00015-.00028, ‘L'hordarson 150W iil; Jewell
0-16 A, . minus glase; section 'REl, type L; three tube SW
jainus one a.f.t; blue racer. Offer, WIAHT,

TUSDC wauts 50 watts phone xmitter working 14.000 ko.,
eomplete with power apparatus tappiug domestic supply single
phase 220 volt a.c., ulso tubes, wonitor, wavemeter, receiver,
oto, Hams selling oul vlease favor Charies Burion Rella Viata,
.P. Province of Buenos Aires, Argentine Republic,

HAVE « few odd radio parts for sule. Write far list, WEDDE,
Delaware, Ohio,

BARGAIN — radio service mau's tester and tool oase, lesta
aets, tubey, power units. line voltages, and provides necessary
space for all tools, One cmnigraph. Arthur W. Priebe, Chamber-
lam, S, Dak.

HKLL or trade, trapdrum ocutiit $70 value, aimeut new, Want
typewriter, shortwave screengrid four receiver. (ieo. Trostle
sibley, lowa.

TWO Radiotron 203s, unused, $16 each prepaid. Louis Haas,
WY9BBY, 934 Walnut St., Racine, Wis.

EXTHA apparatus, fifteen watt fone with speech amplifier,
tilament supply and four Jewell meters, 50). &50 volt Westing-
;-ﬁnme motor-generator with rheostat, $45. WOGCY, Litchfield.

WANT all Q87s yvears 1915 and 1916. State pric, WOAPM,
1des Moinexs, lown.

AlLL-purpose superheterodyne parts. We build or repair the
QST March 1929 set. Get our prices. Shortwave sets our spe-
vialty, transmitters and receivers. Hatry & Young, 126 Ann Bt.,
Hartford, Conu,

OMNIGRAYPHS, te\epiexea transmitters, receivera, vibro-
plexes, meters. 50 watters, *§ tubes, motor generators, dvna-
motors, superayncs, couverters. l“ought. sold, traded. Hyan

Radio Co., Hannibal, Mo.

CONDENSERS used — (5,36, vacuum treated, sealed in ail,
3000 AC* 10 mikes, 35 lhe, 137 x 127 x 3", list 885,00, A He-muan
condenser jor ‘mgh power outfits, Intereﬁted in 204A or eash,
Make offer, 5. W. Liang, 799 Tyler St., Pittatield, Mass. W1AZ2D

Iy 'REA L‘ISE on The Location and Clorrection of Radio [ntm--
ference. 750. 1.ee Book Clompany, Box 292, Sta. A, Dallas, Tex,

WANTED: Thordarson wirelers iransformer, type R, ikw,
25,000 volt, State condition and price, C. W, Gartlein, Rocke-
ieller Hall, Ithaca. N. Y.

LOWENST price on Polymet transmitting iilter condensers, 1000
d.c. working volts, 2 mfd. brand new, compare this price,
2.15 each, W1AO%, Woodrow Darrow, Waterford.,

TIUBES, unconditionally guaranteed. 4 ype & 566 39,
(mercury vapor) 36, 281 $4, 210 $4.25, 250 %5, 245 ,:!‘50. You
uay try any of our tubes for ten days and return thPm Vacuum
Tube Fxchange, 054 Slocum Avenue, Ridgefield, New Jersey.

SELLING out: High frequency four tuhe screen grid type
receiver. See Q87 November 1928 issue Page 9. Completed lesy
than month ngo at cost excens $100,00. Tested and sure » bear-
cat! Practically all countries copied without aeriul or ground.
Aluminum shielded and encased in beautifully finished solid
mahogany cahinet. Clomplete with tubes, atorage battery, {38
volt *“13'* battery and Baldwin phones, All brand-new. $60.00
takes all. Money back if not ss represented. A real job! Robert
(m;;fhvon Travies, WEMR, 4456 Lockwood Ave., Lus Angelea,
)

45, off list un Pilot parts for all amateurs, set huilders, service-

men. Write for Pilot catalog or order what you want. We ship

pustpmd on cash orders. (Get our prices on Weston, Yuxiey,
'obe, ¥lectrad, Hammarlund, Signal, Frost. Sangamo, Na-

tional, Acme ere, Insuiine, Durham, Ward Leonard, Elkon,

Sterling. Five prong tube buses fio. Hatry & Young, 126

St., Hartford, (gonn

ST, cards, two colors, $1.00 per hundred. ¥Free samples.
WRDTY, 257 Parker Ave,, Bufiaio, N.Y,

HAVE 4 few Jewell and Westou metera left. Hervice man's
special (d.o) 1000 ohms per volt with readings (-10v, 0-100v,
0-500v and 0-1000v. Extcrual resistor, 816.00. Also 0-2000
voltmeters, d.c. with external resistor, $13,00. Write for com-
plete information. M. Leitch, Park Drive, Weat Orange, N, J.

3000 Volt 6000 Watt double commutator motorgenerator, 10
Hp. 3-phase drive $685.00 complete. 500 Ciyole 1 KW. ball-
bearing motorgenerator, 110V. [ drive $225.00. 260 Cycle
KW. ballbearing motorgenerator 110V, DC drive $225.00.
-5 KW, Ttotary Spark Gap 110V, IC drive $45.00, 1000 Volt
(00 Watt Esco i-phase drive $75.00. T80V, 250 Watt new Gen-
eral Electric motorgenerators §52.60: 200 Watt $422.50. 32 Volt
drive motorgeuerators 750 Volt 160 Watt $47. H 200 “Watt
345,00; 300 Watt £65.00. 400 Volt 100 Watt generators $8.60;
; Hp. 3450 speed motors $8.50; re) jion_induction motors
10,50, Converts 32V. DC to 110V, &(‘ 300 Watt $36.00; 110V,
drive 500 Watt $65.00. Large stoock plate and filament genera~-
tors, Gueen City Eleotrio, 1734 Grand Avenue, Chicago,
GHET list on bargain spectacle 500 watt station welling out,
guaranteedd dependable high power apparatus, W, Ryder,
H.lbbmg, Minn.
QSL cards, stationery, message blanks, wall curds, high voitage
aigns, H. Selden, Cranesville, Pa.
HAMS: Get our sampies and prices on printed call cards made
Lo order an you want them. WYAPY }!{mda. 19 5, Wells St.,
Chicago, Il

IN Stock: Mercury vapor Rectobulbs £10; Xials, 85 meter
with holder $15; GE ‘I'81's 95¢; 29.6% aluminum 700 8q. ft.;
Jewell, Leuch, REL, Ward Leonard, Signal all 25%, ofi. . Thord-~
arson ‘and Sangamo 309, Tohe and Merhthelm d ¢ Prompt

7
marvme ‘Write for nnythmg — K. Henry, W’QARA Butler,

'&.’: e R -4y You Saw It in QST

— It Identifies You and Helps ¢

SELL Two 220-B Western Ilectric 5000 Watt water cocled
tubes each $160.00, six months active use; One 212-D Western
Eleotric 250 watt tube §45.00, four months use: Three Western
Eleotric Microphonea each $58.00; One complete set of 1928
Aero Transmitting and receiving coils $6.00. Station WEMC,
Berrien Springs, Michigan.




TRANSFORMERS —- mo watt, 110 volt, 60 cycle, 750 volts
esch side center tap, one 714 volt center tapped filament wind-
ing ~— §7.25, Same asp above but with two filament windings
£%,00. The ubove will operate two 210 tubes. Same ar above but
150 watt for nperatxmz two 250 tubes — £0.25. All mounted.
We supply to rpecifications auy rize transformer or choke for
amateur or broadcast stations. Scott C'oil & Transformer Co.,
New .Albany, Mississippi.

SELL ~— 1929 Hartley 7!4 watt DC aigs. DX guaranteed.
Proof and description un request. H. W. Bartsch, Marlboro,
New York.

‘'RADE imported sextant or Rogs 303 cuhbre rifle for 50 watter
or large inbe. H. K. MaclLeod, Seaford. N, Y.

IMPORTED transmitting tubes, power transformers.
for our free list. Nassau Radio, Seaford, N. Y.

SAMRON PAM —- 16 public address or phonograph amplifier,
practically new, perfect condition, Cost $125 first money-order
$60 takes it. WAAQQ, Pat Shultz, Chickasha, Okla.

K‘H()RDA.RS N  650-volt power-filament iransformers for
TL4-watters £6.90. 1000-1500-volt power-tmnarnrmers $16,00.
550-750-volt power-transformers %13.00. Potter
t-mifd, 2000-test vnlmpf- $2.50; I-mfd. 2500-test &
1000-test £2.50; 2-mid. 2000-test $4.00. 7
Aluminum squan’-foot 85¢c; Lead square—mot 2 ‘ Ham- l 1st, i
%y Clurtis Sales Company, 1109 Eighth Avnnue, Fort Worth,
[¥:1.8

Write

NEW UV2174, 847, New 217C,
-:fnndeneer. 2 ord,, $1.50; 314 wafd., $1.85, Freshman 375-volt
two 7.5 volt center tapped windings, $2.75, Thordarson 220 and
R5 center tapped transformer, $1.45. Microphone cases, §
>, alnminum, $.70 sq. ft. Signal Corpa 3 167 silver contact
5. $.95, (irebe ('R18, %35, RCA 210 tubes, new, 6. U Vv8es,
rectobulbs, %10 prepaid. 284W microphones, £4.
W02, 5000-Volt mica condensers, %1.60
ench, 30 Henry 150-mill chokes, %1.90: Signal high frequency
Puzzers $.95. Aerovox 5000 ohms grid Jeaks, .40, Used Mercury
ares cheap. New Flechtheim 1500-volt pigtail leads: 1 mfd.,
5, 2 mid., §4.50. 4 mid., $6.50. Weatinghouse m-roplsme
475-Volt peneratnrn, £6.50. (tuaranteed UX210, same size plate
an X250, £4.50, One REL Wavemeter, list $22 -—special
.50, Newvl'acrnt phonovotes. §7.50, Amateur rall hooks,
. New ["X&52, % 'sed, $20. Thousands of other buys.
nd for mnnth]y ha hpet, We waunt transmitting tubes.
What have you for gale or trade? David T.. Marka. 125 Madison
Ave., Albany, N. Y.

RECEIVER $12. Extra transuitter, paris, plug-in coils. Louis
Herkowitz, %49 Blue Hill Ave., 13oston, Mass,

RELAYS, use them to rulve your keying troubles and to rig up
4 break-in gystem. Has good strong tungsten ateel contanrts that
will break plenty of vo]ts (et yours now, %2.00 prepaid.
Here's u Bargain — RCA 17X 213 B full-wave rectifier tubes.

i)ne of them will take t}w place of hulky Kenatrons or chemical
reciifier. Provides enough **juice'’ for s 714 watter, Hrand new,
£1.95, Don't pase it up. ‘vhtchell Radio Company, 635 Waveland
Ave., Chicago. 1l

. Unmounted, 1000-volt

e
12, New I
Sangamo 00025, 001,

OMNIGRAPH, five dials, extra set, comFIetP with kev“ buzzer
$1%.00, new Jewell meters, Thermocouple ratings 3, 5, 10, 15,
amperes, Alternating voltmeters 15 voltq. Direct voltmeters 15,
1300 volts, Alternating ammeters & amperes, Direct iuilliam-
meter 300, 500, 1000 milliamperes 40 Y. off list. Gordon I3rown,
192 South GGoodman. Kochester, N. Y

VOWER transiormera, choke coils blult to order. Transformer
iron cut to size (114" silicon steel, 22¢ per Ib. Stock rizes rhell
\‘vpe wre laminations. Send 25¢ for samples, Speciul, 500-0-500,
LZV. mounted transformer, $4.50. Transformers and chokes for
rransmltfem, power packs for lectric sets and power ampliters.
Repair and_replacement wxervice. Hend for catalog. Llectrone
t.ah,, 534 N, Randolph St., Phila., P.
APKCIALS — accurate panel meters 0-100, 0-400 milliamps,
5, 0-15 valt AC #8235, GR wall insulators 19¢. Write your
' miw We have Pvprythmg Anything built to order. New
ﬁ»!ep]ex. %20. Will buy all your surplus parts. Finch Radio
t.aboratory, WSGE, 100 Grove St., Syracuse, N. Y

cL: New 203-A 228:; new 204-A 370. Sell or trade: 203:
WE 250 watier; Advance sync; 12-400 volt dynamotor; new
T.each relay: 85 and 170 meter crvetals plate transiormers; 4()
volt mg. Uther apparatus. What do you heed? — W ‘JAR.A.‘
Butler, Mo.

:I.‘RADE or gell — radio parts, Colt 38 revolver, Winchester 38
rifle, 1A Kodak, Oliver typewriter. What have you? W6EKH.
FOR sale — & amp.

condition, $4.00.
to be accurat.

Westinghouse wutt hour meter. CGood
10 amp, ditto, $4.50. Both 110 volt. Guaranteed
. Ostermeier — WSCHN

TRANSFORMERS made by G.E. guaranteed to deliver 1 kw
at 1100, .’L'UO 4400 volts each nide c.t. for $12.00 F.O.B.
troit., Used hy Naval Reserve and Colleges. F'. G. Dawson, 5740
Woodrow Ave,, Detroit, Mich.

IDEAL plate supply operated from storage hatteries. High
speed ball bearing dynamotors and generators designed for
Navy. May be 4-;-Prntvd by exteruul motor or engine when or-
dered with shait extension £3.00 additional, General Electrio
2471500 volt 350 watt & 5() 24/750 volt 150 watt %27.50.
27350 volt 50 watt %18, (‘rocker-Wheeler 241500 volt 450
watt $45.00, Holtzer-Cabot 12/500 volt 35 watts $20, Westing-
house 27.5/350 volt $15, T'wo machines for 700 volts $28. 6-15
valt 500 wait 815 107350 volt $18.00. 900 cycle 200 watts with
exciters $22.50. '5KW_ 500 cycles #15. Suitable transformers,
List with fotos. Hem-y Kicnazle, 501 East 84th Street., New Y ork.

SPECIAL summer pricer on crystals, 3500 Ke band §14.00,
1700 Ke band $9.00. Blanks $4.00. W9DRD, Herbert Holhster,
Edwardsville, Kansas.

hILOCYCLLS—METERS chart, ]ar;ze nize, given with xearlv

aubscription to Radio Amuteur Cull Book, $1.25 for 4 issues,
June number just out, WUFQ-508 8. Dearborn St., Chicago, Ill

Q R A SECTION

S0c straight with copy in following address form only:

W2F1, — D). . Akers, 181 Greenwood Ave., East Orange, N, J.
W2NG — W. M, Dailey, 19 East 69th St.. New York City.

WBEH - ‘haries (.. Messman, 17 E‘Jeffereon St., Phoenix, Ariz.
WSBAOS — Curtis W. Adams, R. F. D. 1, Litchtield, Mich, '
WS8GYV --- Daniel 1, Farren, 249 S, lst Street. Lehighton, Penn.

SAMAZING zerew-holding screw driver! New patented invet-
tion! Itemoves, inserts rerews instantly, in inaccessible places.
Sells $1.50, 100, profit. Factories. mechanics, garages, elec-
tricinng radio buy on sight! Exclusive territory. Jiffy 1084,
\Vinthrop Bldg., Poston, NMass.

WSKH — H. J. Bowman, 1260 Eastlawn Ave,, Detroit, Mich.
W9AZZ -~ karl N. Schnoor, 532 W. 5th St., Davenport. lowa.

RAELLING out — E7X852 3.0, Mueller 150 watt input tube $10
foth slightly used. Two (TX281's new £%. National variable 100
mmfd., 6000v Willard storage R'a 325 volta for $16. Mercury
sre GI 40525 500V, plenty mils new £15. GE repulsion induc-
tion motor b, TP, 1800 rpm $20. 110 v. 60 cy. motor generafur
700 cycie 00 w, nice job, perfect condition $20. Na-Ald I'ru-
phonic 3-stage quahtv audio $8. RCA UP-1016 750 watt power
rra{xamrmer like new $14, Pat Shultz, W5AQQ, Chickasha,
Ot

DON'T let our amazingly low prices give you the false i lmpres-
sinn that cur merchandise is nut of the hxghexn quality. Every-
thing tested and guaranteed periect. Power Chokes. Complete
with eore und mounting. 30H, 10OMA — $1.75, Do ble—cull —
1,95, 50H, 150MA Dudlo-wound —- .
KA Heavy € upper-t,ubmz mductances
ve per turn. 'l-‘ ~-33¢. Triple-plated with pure Silver.

quered. 57 47 - 40c. 3-c0il gets for TP-TG. Mount~
i on GR utandon nnqul.wora 20 Meters — § '% ‘)5 40 Meters —
50. 50 lhO Mvtem—— b Silver-piated:

; : 250’8 — $4.7 5 Hammarlund
5000 Volt, 0004 \anuhle mndpnsera — $7 95 Manufacturer's
type 9Mid., 400 Volt (Working) Quality ¥ilter condensers —
47¢. Pure rectifier elements: T.ow copper-content alummum
C'ut, drilled, bol'ed cuanplete. Per FPair: 1 x 4 — Ye. fx5—
10%e, | x 6 ne inch wide lead a\‘rlp—» Fe per foot
\Iummnm—xo Onick Serviee®. Send for * hpecmln Wil-
liam Harrison, 35 Ft. Washington Ave,, \ew York A lity,

C‘\

WIMK
A.R.R.L. Headquarters
R. B. Parmenter, Chief Op. “rp.”

The following calls and persousl sines belong to
members of the A.R.R.L. He.‘dqua.rters gang:
WIAL H. P. Westman " ws.’
‘W1BDI-WI1XL F. E. Handy *“fh.”
WI1KEH K. B, Warner “kb."
WI1BUD A. L. Budlong ' bud.” !
WICEI J, J. Lamb *jm."
WIES A. A. Hebert *‘ah."”
WI1KP F. . Beekley " beek.”
WIPX . G, Kenefick “ck.”
W1S82-WIBIZ C. . Rodimon *
W2JR G. D). Meserve “dm,"”
WOBR B. Dudley "“bd.”
WaDOA .. R. Huber " ou.”

rod."”
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El,
SKEVENS

New Radio Set Tester

See it at the R, M. A. Convention

HE radio industry is familiar with

the Weston Model 537 Radio Set
Tester — for A.C. and ID.C. receivers.
Service men hailed it with great acclaim
a year ago, noting its many advantages
over the Weston Model 519 — for
D.C. only.
And NOW —here is another great
advance — the Weston Model 5§47 -~
incorporating many additional features
to meet the service testing requirements
of radio’s latest developments. And there
have been many since the last R. M. A,
Convention. But with this NEW SET
TESTER radio servicing is still further
simplified, even taking into account the
number of new tubes, sets and circuits.
Space won't permit description here —
nor would words alone do this new set
tester justice. ¥ou must see it for your-
self — operate it — try to think up some
service problem it can't solve. Try as
vou will the Model 547 will give you a
quick and accurate answer every time.
Convenient — complete — light and
rugged. Handsome in appearance — and
it will yield you handsome profits. It
will increase your business and your
prestige. YOU CAN BANK ON IT!
This instrument has many outstanding
service features. But first of all it is a
Weston — assuring you exquisite work-
imanship and complete service reliability.
It is provided with three instruments —
all 353" diameter and furnished with
bakelite cases. Carrying case, removable
cover, panel and fittings are also made of
sturdy bakelite.

WESTON ELECTRICAL
INSTRUMENT CORPORATION
602 Frelinghuysen Ave., Newark, N. J.

e ¥
INSTRUMENTS

For Your Convenience
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Sclentific Rndlo Service. .

Sllver-Marshall, Inc.. ......... iiiiiiinieiricnane

‘Teleplex (ompany . . . 88
‘Thordurson. Elec, Mig. 96
‘Transcontinental Collg 89
Van Nostrawd Company, D 71
Vibropiex Company . 56
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‘Weston Flectrical Instrument . 94
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THE THORDARSON STYLE
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TELLS ALL ABOUT 1T,
THORDARSON ELECTRIC MFG. Co.
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GEMBOX

The GEMBOX
mlho {requenc

has three stage
amplification.

—- nllummaten
w1 yutput tube — Mershon
n o power  supply ~ L
ric operation. iIl modern, up-io-
minute quicksale features.

instalted with the IDynacone in
the . . .

GEMCHEST

Wou have est radio et on
the arke puce that makes
yuick sales. The GEMCHEST design
in adapted from the Chinese Chippen-
dale — three exquisite <o vinbina-
tivns — Mandarin  re bronze
gold hinges and Artings — Nanking
.l:;'r?en with rose xold — Manchu black
h  white gold. vlish — new —
mritwdnal — pettectly  htting  into
ern home interiors.

NEW GEMBOX AC
ELECTRIC 7 TUBE

The SHOWCHEST is the sume but
is equipped with the 8-tu
SHOWBOX receiver wlllng at 8!00

Both the GEMUCHEST and SHOW-
CGHEST come equipped with the
improved Dynacone.

‘I'he Crosley JEWELBOX sclling at
$105 is unother wonderful value,

‘THE CROSLEY RADIO
CORPORATION
Dept. I8 Cincinnati, Oblo
Pawel Crostey, Jr., President

Owners of WILW —- the pation’s
station

HE DYNACONE is
2 different type of
power speaker that takes
its field current from the
set which operates it
T'his employment of the
armature principle of
actuation has improved
reproduction to a
marked degree. Each
tone is true in its relation
to every other tone of
the audible scale.

_.W

Montana., Wyoming., Colocado,
New Mexico and West prices
stightly higher

Prices quned do noi incisde iebes

EROSLEY RA-DIONMIgm,

a6




100 Divisions — Readable to 1-10th of a Division

The Acro Wavemeter was designed for the
radio amatcur and the experimenter. It is of
rugeed mechanical and good electrical con-
struction and meets the exacting require-
ments of the properly conducted amateur
station.

Using the principle of the ‘‘scries gan,” and
having a definitc fixed minimum capacity,
the amateur wavelength bands are spread
over a great many dial divisions. The velvet
vernier dial has 100 divisions, each of which
may be read to one-tenth of a division.

The 5-meter band covers 40 dial divisi
the 10-mecter, 40 divisions: 20-me
divisions and the 40-meter band, 28 divisions.
For the R0-meter band, two coils are used.

One (72 to 82 mcters) covers 45 divisions,
and the other (80 to 90 mecters) covers 65
divisions.

Each coil excepting the S-meter, uses No. 18
enamcled wire tightly wound into grooves of
the bakelite tubing. The tubing has a 34 in.
wall and is 2 in. in diameter. The Acro hcavy
duty plugs and jacks make positive contact.
The heavy brass casec has a hlack crackle
finish. The 3/16’° black bakelite top is hex:
gonal shape to prevent rolling. The indicator
is a standard neon lamp. Kach wavemeter is
individually hand calibrated. Standard coils
shown are 20, 40 and 80 meters, included in
price. S- and 10-meter coils extra. Fumished
with or without ncon lamp indicator.

Write for prices and special circular

Aero High-Power Xmitter and 150-Watt Amplifier

For operation on 10-20-40-80-100M. Bands

The first high-
power amplifier
to usc the UX-
860 screen grid
tubes, 1929 In
Every Detail.
150 Watts of
Pure D.C. Sig-
nals with a

Caused Favor-
-ble Remarks
Everywhere.
Flexlblllty that
Fills Every

a

You can use either two U\ 852 tubes when
using this new Aero Kit No. 52 as a single
unit for a transmitter; or two UX-860 (scrcen

grid) tubes, employed when using with Acro
Kit No. 55; or as a 150-watt amplifier in any
master oscillator combination. For those
desiring a_master oscillator system, this unit
works with a high degree of efficiency
amplifier. With two screen grid UN-860
power tubes in this arrangement, it requires
no neutralizing. Hook this unit on your pres-
ent oscillator, converting it into a 1929 job,
with ample power for ham use.
Power supply delivers 2000 volts at 250 M.A.
Employs two of the R.C.A.'S newest recti-
fiers, UNX-866. Duc to the construction of
the UX-866, unusually high voltage may be
'é)llh(‘d a.xfc]y to them.

No. 52 — Including the power
supply, but not including tubes.

Iist Price. . ..................... $259.00
Kit No. 53 — Less power supply
and tubes. List Price............ $114.00

A The Aero
Listening
Monitor en-
ables any
amateur
transmitter
to check his
own note,
to know
whether it is
pure D.C. or not. It is a safe, surc and accu-
,rate way of knowing your station without
dependmx upon the reports of others. Watch-
ing the ammeter won't help you — you need
the Aero Monitor to be absolutely positive.

Aero Listening Monitor

The Acro Monitor is a completely shiclded

“Aero-Call” Factory-Built
Short-Wave Converter

No short-wave converter on the
market is comparable with the new
1929 *‘Aero-Call.” Its advent sounds
a new era in short-wave converts.
Many factory-built itema of this
character now being sold are givlng
trouble particularly on the
models, because there has been found
no general adaptation of converters
to the A.C. filter on the broadcast
sets. The new “'Aero-Call”’ Convert-
ers eliminate all these difficulties.

Model A for A.C. Sets ..$25.00
Model D for D.C. Sets ..$25.00
New 1929 Receiving Coils

Designed
for the new

bands, for
usc with

con-
denser,
including

adjustable
space -
wound
D rl mary.
Complete

Kit L. W. T. 13, 3 coila. 812 50.
Slnglc coils — 8.2 to 12.6 meters;
19. 21.5 meters; 40.0 to 45.0
metcrs 75.0 to 86.0 meters, $4.00
each. L. W. T. 100-P, Plug-in base,
$3.00;: .00003 Condenser, $1.50.
This condenser to be shunted with a
.00008 Fixed Condcnser.

New 1929 Trunumtung Coils

In accord
with 1929
practice,
First usc of

S amperes.
Heavy alu-

safely. New
material
space bar
superior to
glass. Many
new features.
For use with
450 mmifd.
. Kit of 2 colls with

unit encased in a black metal cabinet, size
9 x 5% x 2% in. Filament and B supply is
included. It operates with a UX-199 type of
tube and employs a stable circuit, delivering
a signnl intensity of about R-4 or 5. Equipped
with automatic filament control. The bat-
tery supply is thoroughly shiclded from the
R.F. reliable, scientific instrument. Ship.
wt., about 234 Ibs.
Model M-29 Aero Monitor. including Dry
Batteries, but no tube. List Price. . $15.00
Send for Aero Green Book and 1929 Sup-
plement showing ncwest Short Wave
Products. Price........ocovivenns ..25¢

Send for new Short-ware supplement showing new 1929 products. It is free to QST readers

4611 E. Ravenswood

Ave., Dept. 369 ﬂs mconponm’:o

Chicago, IMinots,
U.S. A,

lug-ln mounts, 9.6 to 27.0 meters
31500 14.2 w43 also 31.8 to 90.3
meters, $15.00 ingle colis, ‘35,80,
without Bases. Plug-in mount-
ings only, pair $3. 50 Plugs only,
with nuts, pair $2. 00.

New 1929 Aero Grid
Choke No. C-250
A Compact Choke
Coil for suppressing
high frequency oscil-
latlons in transmit-
ting vacuum tubes.
i Price $1.50.
Aero Transmitting Choke
No. C-248, $1.50.

Aero Transmitting Choke
N 49

$1.50, C-60. $1.50. C-65, $1.50



The World’s Record! Direct two way radio com-
munication between the New York Times Radio
Station and Commander Byrd’'s Airplane flying over
the Antarctic.

Every Radio Amateur should know that Burgess
Radlo Battenes are used in the Antarctic Expedition
e i h radio stations.

| Ask Any Radio Engmeer

BURGESS IATTERY COM PANY

MADISON, WISCONSIN
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Phonograph pick-up
with amplifier de-
signed 1o mive large
volumeand high tone
quality. The Sangamo
ElectricCompanycan
furnish the sudio
eraasformers, imped-
ances and coadensery,

N

\

1}

The exacting standards to which
fanonograph amplifiers must measure
require manufacturers to exercise in-
Creasing care in the design of circuits
and the selection of parts of Anown
accuracy in performance.

Sangamo Audio Transformers are
built to precision standards with elec-
trical characteristics that will give un-
surpassed reproduction when used in
appropriate circuits.

The proof of transformer excellence
lies in a flat performance curve. Due to

SANGAMO ELECTRIC CO.

SPRINGFIELD, ILLINOIS, U. §. A.
Sangamo Electric Co. of Canada, Ltd., 183 George St., Toronto, Ont.

For 30 years preeminent manufacturers of electrical precision instruments

| TO N E' sells the

phonograph amplifier, too

the fact that the impedance of the wind-
ings of all Sangamo Audio Transform-
ers is accurately matched to the im-
pedances of the tubes and speakers
with which they work, the Sangamo
performance curve is the nearest to &
straight line ever achieved by any
transformers now available.

When equipped with a good phono-
graph pick-up and a speaker that will
handle the volume output, this ampli-
fier and power supply will give an
exceptionally high quality of tone and
farge volume.

f




‘ 1xed condensers
affects every note an ﬁylla le

Sangamo Fixed Condensers
are accurate . . . . and stay accurate !

R OSTLY experience has brought home to many
. manufacturers the realization that no other
" item costing so little can cause as much
erouble as a fixed condenser.

Not all fixed condensers are good condensers even

though molded in Bakelite. Sangamo Fixed Con-

densers are not only rendered immune to thermal

Standard Type " " changes and mechanical damage by a Bakelite en-

closure-——but a soundly constructed, accurately rated

mica condenser within the Bakelite casting assures
minimum variations from rated capacities.

Sangamo precision manufacturing traditions and
facilities, including one of the country’s finestequipped
laboratories, are responsible for Sangamo accuracy.
Every Sangamo product is subjected to searching tests
of the sort possible to make only in 2 manufacturer’s
faboratory. The standard line of Sangamo Fixed Con-
the New “Iliini"” Condeaser densers is tested within ten per cent of rated capacity.

For Manufacturer's Use

The Sangamo “Illini” Condenser for manufac-
furer’s use, is a new type of the same quality as the
standard Sangamo Fixed Condenser. Its connecting
lugs, which may be bent to any position required
without damaging the condenser, adapt it more
readily to factory production.

Mail the coupon for complete information and prices.

sesasanne cescssacstcanncnavsssstaservansenss
Pin this o your letterbead and mail

NGAMO ELECTRIC CO.. Springfield, Illinois, U.S. A,

pt. 64

wnimo Electric Co. of Canada, Ltd., 183 George $¢. Toronto

(For manufactiivers) I am interested in engineering

ia regurding vour transformers and condensers,

«» the phonograph amplifier hook-up.

(For dealers) Please send data on Sangumo Con.

nsers,

(For set builders) Please send booklet describing

ur apparatus and latest audio hook-ups. I enclose

< to cover cost of mailing.

.
.
.
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	JUNE

	1929

	The Radio Amateur’s Handbook

	FOR THOSE WHO DON’T KNOW IT:

	FOR THOSE WHO DO KNOW IT:

	MUCH THAT IS NEW —ALL 'THAT IS GOOD

	American. Radio Relay League, Hartford, Conn., U. S. A.

	ELECTRO-DYNAMIC REPRODUCER

	Combined with 210 Power Amplifier and “B” Supply Unit

	AMERICAN SALES Co., 19-21 Warren Street, New York City

	McMUROO SILVER.


	"¿r Silver

	SILVER-MARSHALX, tncorporated

	6447W. 65th St., Chicago, I.S.A

	THE COMMUNICATIONS DEPARTMENT, A. R. R. L.

	Jhe Official Organ of the AR RL

	The American Radio Relay League

	EDITORIALS

	WHDC

	Aboard the Nomad on a World Cruise

	By Stephens Miranda *



	Photo*Electric Cells and Methods of Coupling to Vacuum Tubes

	By Thornton P. Dewhirst*


	The Présidentes Corner

	A WORD FROM

	The Pied Piper of Hamelin

	A “1929” Edition of an Old Story

	By Uncle Jimmy

	Photo-Electric Cells and Methods of Coupling to Vacuum Tubes



	Facts About Glass Arm

	By Walter H. Candler*


	Indicating Instruments for Amateur Transmitters

	By D. J. Angus *

	Facts About Glass Arm


	Re: An Improved Super-Heterodyne

	By J. M. Grigg*

	A New Monitor

	Atlantic Division Convention


	W8BQ

	Book Reviews

	Two Recently*Announced Tubes

	The UY-224 and the UX-245

	By Harold P. Westman, Technical Editor


	The New England Division Convention


	Experimenters’ Section

	How to Photograph Your Transmitter By Electric Lights

	By E. H. Harrington, Jr-*



	Communicatio Department

	What Is an. Amateur?*

	28 MC.

	QSP?

	By Vincent Berry *


	Don’ts for DX

	By Frank E. Dailey *

	Official Broadcasting Stations

	High Grade Stations — High Quality Signals

	Divisional Reports




	Calls Heard <

	0		 pHrai

	Correspondence

	QRM on S. F. Transmission

	Examine It Free

	A New Resistor That Assures Noiseless Reproduction

	QSL And CQ DX

	Dividing the Bands

	Shakespeare		

	"Do you manufacture a condenser of such and such a capacity? Am building a transmitter ....... ....

	HAVE ALWAYS

	USED CARDWELLS

	POWER - i i TONE

	New Ham Comment

	The Real Spirit

	Radio Operating Questions and Answers

	Chapters

	Station Description Contest

	A Blessing Disguised

	NFON GL0W

	$12




	SPREAD the BANDS

	I. A. R. U. News



	Synchronous Motors for Television

	In addition to building reliable and satisfactory motor generators, “Esco” has had many years of experience in building electric motors for a great variety of applications.

	aRadio Theory and Operating”

	to Stations using Vitrohm Radio Resistors

	Ward Leonard/tectric Company

	MORE POWER PER STAGE

	AEROVOX WIRELESS CORP.

	The New England Division Convention

	Calls Heard

	PUBLIC ADDRESS SYSTEMS




	HERE IT IS!

	WHO’S WHO

	Radio Operators

	ELECTRAD

	Constant Temperature Control Equipment

	SCIENTIFIC RADIO SERVICE

	The NEW Easy-Working

	In Attractive Colors


	PRECISION


	MATBOHAIL


	Amplifier Tube added to the

	advance line of

	EXPERIMENTAL RADIO

	AC Heater Type

	Screen Grid Amplifier


	RESISTORS

	Where Is Your March Issue of

	QST?

	QST Binder

	PAC

	One-fifty each postpaid

	QST

	When in Brasil, apply to M. BARROS & CIA for anything you need in connection with radio.

	M. BARROS & CIA


	To Our Readers who are not


	Cent^alab'

	members



	HAM-ADS

	QRA SECTION

	BURGESS BATTERY

	are accurate . . . . and stay accurate!








