AR,

R




148 Youn HANDBOOK
A BLur CoOvER?

If not, it isn’t the modern Sixth Edition
and you’re missing a lot

;
t,

Each successive edition of the Handbook has been revised, hot modern ma-
terial substituted for the practices that have been outgrown. The Sixth Edition
has information on Crystal Control and Radiotelephony that did not appear in
previous editions, in addition to everything else that the A.R.R.L. can think of
for the guidance of a practical radio amateur.

Good as the editions were with the brown and the green covers, they are only
QSA1l by comparison with |

THE The Sixth Edition of

By Handy & Hull
NOW IN ITS SEVENTY-FIFTH THOUSAND

This book is a publication of the American Radio Relay League, the ama-
teur’s own organization, written by amateurs for amateurs. It is hailed every-
where as the greatest help that an amateur ever saw. 4 Because it starts in at
the very beginning of the story and tells what amateur radio is, how to become
an amateur, how to learn the code and how to operate a simple station, it is an
invaluable and a sympathetic guide for the beginner. ¥ Because it progresses
through working descriptions and building instructions for many varieties of
receivers, transmitters, power supplies and antennas, and because it goes into
all the intricacies of station operation and message handling, it is an indispen-
sable necessity for the proficient amateur.

A world of valuable information, printed in *QST”’ format and bound in
durable paper covers so that the price may be modest.

'Blue-and-Gold Paper Cover, $1.00 Stiff Buckram Binding, $2.00

We honestly don’t see how you can get along @,
without the Handbook. Order yours to-day!

American Radio Relay League, Hartford, Conn., U. 5. A.




The latest achievement of the De Forest Laboratories

The New
DE FOREST SHORT WAVE RECEIVER

AUDIONS

S0A—50 Watt Oscillatnr
and R. ¥, Power

545 =50 Watt AF, Ampli-
552 ~75 Watt Oncillator

EDAA 250 Watt Oscillator,
Modulator or R. ¥,

300 —300 Watt Special
520B—5000 Watt Oacillator
and R, P. Power
Amplifier—water
665 —7%Watt ScreenGrid
560 —75 Watt Sereen Grid
861 —500 Watt Screen
566 A half-wave hot
rathode, mercury
vapor rectifier

572 =— A half-waveeathode,
mercuty Vapor rectia

TRANSMITTING
513 —15 Watt Oscillator.§ 9.00
Ampiifier,...... 40.00

Power Amplifier. .. 40.00

fier and Modulator. £5.00
and R. F, Amplifier $2.50

Pawer Amplifier. . ,140.00

Ogeiflator. .. ..... 180.00

coofed, .. ouien i 250.00
R. F. Amptifier.. .. 2200
R. F, Amplifier.... 50.00
Grid R, F, Amplifier.390.00

Medium Current., 12,50

fer, Heavy Current 30.00

« o ¢ & & 3 & & @

510 € 9.00 [)
5034, .. 4000 [)
511 . ....,. 4000 [

8. W, Receiver type CS5 (less tubes) .. ....$75.00
: ) 6

0 ... ...130.00
5208, .......250.00

The new De Forest Radiophone Receiver,
Type €SS illustrated above, is designed
to receive both telephone and telegraph
signals on all frequencies between 1,500
and 15,000 kilocycles (20 to 200 meters).

Being small and light it is excellent for
portable work. Its enormous amplifica-
tion giving loud speaker signals on 210 ft.
antenna.

The special circuit uses four Audions;
two Hcreen Grid Audions as radio fre-
quency amplifier and space-charge-grid
detector (powerdetector) and two Audions
in a transformer-coupled audio amplifier,
Housed in an aluminum case, 5" x 6" x 9,
this receciver, although full-grown in
strength and performance, makes an ideal
short wave receiver for aireraft recepiion
where light weight is a necessity. It isalso
adapted for- general amateur use, small
yachts, police cars and automobiles.

DE FOREST RADIO CO., PASSAIC, N. §.
Branch Offices Located in

Bostam, New York, Philadeclphia, Atlauts, Plitrburgh,
Chieago, Misneapolls, St. Luuls, Kauses City, Deavers
Las Avgeles, Seatile, Detrait, Dalise, Cleveland

o Forest

AUDIONS

CSE THEIS COUPON
DE FOREST RADIO COMPANY,

heeres 3250 i[ ! PASSAIC, NEW JERSEY
S04A. ... 140.00 E‘ Enclosed please find 8. ......... for which send me
:

Severaes 12,50

' Two stages of audio amplifi-

Specifications for
De Forest
Radiophene
Receiver Type CS5

Battery Requirements
Operptes either from dry
cells using Audions 4294
and 449 or from 8 volt stor-
age battery using Audions
422 and 401A. For loud
speaker operation either
Audions 420, 412A or 471B
may be inserted in the last
audio stage. Two 45 volt
“B” batteries furnish-the
plate power.

Features
Extremely compact a4nd
light in weight.
Screen grid R. F. Amplifier.
Space-charge-grid power de-
tector.

Zoro bod

ero body capacity.

Frequency calibration inde-
pendent of antenna used.

Moisture and climate proof,

Negligible microphonics.

T & & e € o » & o

the items checked opposite.
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VARIABLE CONDENSERS

FOR THE

AMATEUR TRANSMITTER

General Radio high-voltage condensers are well built mechanically as
well as electrically. Metal end plates, rigid-corner spacing posts, and
soldered brass plates make for rigidity and low losses, qualities that are
essential for high-voltage work.

SPECIFICATIONS

Breakdown Voltage: 3500 volts, peak. Condensers are built in jigs
50 that the 0.088 inch spacing between rotor and stator plates is accurately

maintained.
Mounting: For panel or table mounting. Four feet supplied with each
# unit. Drilling template furnished. Counterweight assures permanence of
settings.
Dijelectric Suspension: First-quality hard rubber.
Type Capacitance Overall
Number Max. Min, Dimensions  Weight Price
334-R 250uu £ 30uu £ |3} x3] x6f in.| 2 b, | %550
334-T 100up ) 15unf [ 3% x3% x4 in.| 1} 1b, 2.95
334-V 50up T1 10ue £ 133 x3% x3} in. £ 1b. 2.50

Watch @ST next month for an announcement of a new 500-uu f trans-
mitting condenser.

Order from this ad and if cash accompanies it we will pay the trans-
portation charges anywhere in the United States or Canada. We ship
within twenty-four hours after we get yvour order.

GENERAL RADIO COMPANY

CAMBRIDGE A MASSACHUSETTS
274 BRANNAN STREET, SAN FRANCISCO

Hay You 8aw [t in @87 — It Identifies You and Helps QST
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Hoffman & NIiX, the well known short-wave experts,
are the designers of this tuner

AERO SHO

AUTOMATIC

TUNING

WAV E
UNIT

RT

{ Protected by patents pending.)

|
|
|
|
i
|
{
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S
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A Marvelous
NO PLUG-IN COILS

Range 15 to 90 meters. Fasiest tuning short-wave
receiver known. The tuning unit congists of two con-
trois. The right-hand control, which will be termed the
ghift control, and the left-hand control, the actual
tuning device. In addition to these two controls it will,
of vourse, be necessary to have a regeneration control.
For thosa who desire to employ it for television or the
upper phone band, a special attachment may be secured.

OPERATION
‘The tuner is operated In the following manner. As a
specific example, with the right-hand dial set at nine
degrees, revolving the left-hand dial through (30
degrees, vou will cover from 19.1 to 22.6 meters. The
next step will be to move the shift dial to 13 and tuning
over 180 degrees, as before. this time covering from 21.9
to 25.7 meters. This process is continued through 180
degrees on the shift dial untl vou have reached the
maximum automatic wave length, which is 90 meters.

This tuner is not sold through the usual trade channels, but is
sold to amateurs only direct from factory at special low et price.
Be sure to send post office of express money order for $19.50 with
v(nur order, Shipments will be made in the nrder received. Be first
tn order. Attach yonr money-order to coupon below and mail
today — NOW]

AERO PRODUCTS, INC.
4011 E. Ravenswood Ave., Dept. 330, Chicago, U.S.A.

Dear Sivs:

I want to Le une of the first to secure the new Aero

Street and No,

A g ERANBARERENE NN ERKNENN

Say You 8

NAGME . .ot i tr s et e

NSNS R BN NN SNE NN NN NN NN RSN NN
aw It in Q87T — 1t ldentifies You and Helps QST

Features

Auromatic range, 15 to 90 meters;
full range, up to 200 meters.

No plug-in coils used in automatic
range.

Fasiest tuning device known.
Tunes even more slowly
broadcast receiver.
Special attachment
reach 200 meters.
Anyone can dgperate it.

The davs of fooling with plug-in
coils are over, Amateurs can now
have a real thrill by this new
automatic tuning device, Read the
complete story m February (8T
and then mail vour order to Aero
Products for the complete built-up
unit. Be first to use this remarkable
short-wave apparatus.

Improvement

You will note that the wuning dial, in the {irst instance,
when tuned through 180 degrees, covers only 34
meters, whereas ordinarily when using plug-in coils
your tuner, when passing through 180 degrees, gen-
erally covers at a minimum of 25 meters. This same
speed of tuning is maintained throughout the entire
short-wave spectrum, and it is for this reason that
this tuning arrangement surpasses any known method.

than

enables it to

This unit is furnished completely asscmbled to ihe
amateur, and may be built into either z short- wave
converter or rP(‘&'lVLI'

For those desiring io go from 90 to 200 melers a_special
device may be had, making its range then from 15 lo 200
wmelers,

A general chart is furnished with each unit, specifving
the settings for the shift dial, which will enable you to
approximate the wave length for each setting on the
ghift dial.

[}
Short-\Wave Automatic Tuning 1nit. Enclosedt is money order :
for $10.50 which is vour low opening net price to amateurs only, -
-
=
[

INCORPORATED

AER

=
com 4611 E. Ravenswood Avenue Dept, 350
. : Chicago, Hineis, U.S. A.

"
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of Columbia
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CHARLES HdSTEWART

Canadian General Manager

The American Radio

Relay League

The American Radio Relay League, Inc., is 2 non-commercial association
of radio amateurs, bonded for the promotion of interest in amateur radio com-
munication and experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the reprcsentation of
the radio amateur in legislative matters, and for the maintenance of {raternal-
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 Board of Directors,
elected every two years by the general membership. The officers are clected or
appointed by the Directors. The League is non-commercial and no one com-
mercially engaged in the ‘manufacture, sale or rental of radio apparatus is
eligible to membership on its board.

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

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

IN micdle March the Federal Radio Commission held a conference to discuss general

revision of the amateur regulations. Although primarily an informal conference
between the Government and representatives of the American Radio Relay League,

- public announcement of the meeting had been made and general invitations issued, and

when we amateur representatives walked into the little conference room it was pretty
well filled with representatives from many a government agency and a few commercial
activities.

Apparently it was going to be a bigger show than we had thought. “What are ail
these people doing at an informal conference between A.R.R.L. and the radio author-
ities?”’” we thought. Then the meeting got under way and we began to see. Would you

" believe it? — every last one of them had come over to that meeting prepared to give aid

to the amateur, because they had heard that there was to be a public meeting and they
suspected somebody might be on hand to start something. But there was nobody to
fight, so the meeting ran smoothly and “a good time was had by all.”” To us it was

- another convincing illustration of the strong position occupied by our amateur radio.

It is very probable that when new regulations are issued they will require the use of
adequately-filtered d.c. plate supply in self-excited circuits. There is now an overwhelm-
ing generral amateur sentiment against a.c. plate supply in such transmitters, - whether
it's "raw a.c.,” “bumr.a.c.,”’ or even full-wave self-rectifying of the ordinary species —
and all of this whether it’s 2 25 cycles, 60 cycles, or 500. Although our Technical Develop-
ment Program showed that the skilled amateur could achieve satisfactory results with
such power sources if he observed extreme care, we all know that in practice it doesn’t
happen and that such plate supplies on ordinary transmitters are the cause of the broad
and selfish signals that infest our bands. Such signals suffer from “'wobbulation” -
frequency modulation ~— and the time has come, as it did to Spark, when they must
go. Of course if the “'wobbulating’’ can be avoided, the outputs from modulated plate
:,upphes suffer only from side-bands, which isn't nearly as serious an ailment. For
instance, it should be and doubtless will be pertectly perm1ss1ble to use such unfiltered
power supply on the amplifier stages of crystal-controlled transmitters. But kiss it good-
bye on such transmitters as one-tube Hartleys (or does one say "*Hartlies’ ?) and prepare
to use the genuine pure d.c.

- While we're talking about the regulations: the Radio Division tells us that there are
still amateurs who think a station license conveys the right to operate a station wherever
they happen to move. It doesn’t. It is a license for a definite and speahed location. When
you move it's all off. Write your Supervisor for new blanks — you'll retain your old
call and stay out of jail.

2000-kc. and 56-mc. bands, but we've never heard of any amateurs experimenting
with it. If some inexpensive apparatus could be devised, it seems to us it would
offer opportunity for a new form of amateur communication: drawing pictures at the
other fellow. We've thought ourselves of the possibility of avoiding cylinders and gears
and photo-electric cells by an amateur makeshift that might use wide addmg—machme
tape in rolls and scan it in short strokes across the tape. Pick up your fountain pen, write

IS anybody interested in amateur facsimile transmission? It’s authorized in our 1715~
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your message in carbon ink, stick the end of the tape in your transmitter, and watch it
buzz off. Much amateur conversation relates to the pet hook-up in use or to the habits of
some circuit. What more to the point than the ability to draw the circuit, possibly with
a big arrow running to the part under discussion and appropriate margmal notes on the
relative absence of intelligence in one’s correspondent?

One of the biggest problems in television and picture transmission is synchronization.
Left to chance, the result is hopeless. The few methods that have been devised for ac-
complishing it via radio are both complex and expensive, so much so that they practically
prohibit amateur participation. We have a thought we want to submit on that. If 60-
cycle juice were the same everywhere, the problem wouldn't exist. Synchronous motors
would assure synchronism, Why have we no national standard for *'60 cycles’ ? This, it
seems to us, is a job for the Bureau of Standards. They have the national standards of
weight and measure, from which all our working standards are derived. This 60-cycle
standard is a little different. It exists only as it oscillates. It's in the class with the
standard-frequency signals. It ought to be a standard-frequency signal. There we have it!
Why shouldn’t the government establish one or more radio starions which would run
continuously and whose outputs would be modulated at the national standard for 60
cycles, to serve as a standard not only for periodicity but also for phase? These signals
could be received everywhere and all the power companies could use them to govern
their output. Thus all the 60-cycle outputs in the country would be in synchronism and
in phase, time-keeping would be automatic, aud synchronization would disappear as a

May, 1930

problem in television and picture transmission.

K. B W,

A.R.R.L. Headquarters to Have
an Accurate Frequency "

Standard

NHE requirements for precision frequency
measurement in this day and age of ama-
teur radio are considerably higher than

those of the not-far-distant past, and frequency-
measuring equipment that was good enough for
us & year or s0 ago is hopelessly inadequate to-
day. That the A R.R.L. may keep abreast of the
times in frequency measurement, the Executive
Committee has approved the acquisition of an
asuthoritative secondary frequency standard for
Headquarters and the equipment is now in the
process of construction by the General Radio
Company, at Cambridge, Mags.

The official A.R.R.L. Frequency Standard
will be of the piezo-controlled type. The standard
erystal will have a frequency of 100 ke, and will
be mounted in a heater box with accurate tem-
perature control. In order that useful harmonies
in all the amateur bands can be obtained, the
output of the oscillator will be fed into a multi-
vibrator unit which can be adjusted for operation
at either 50 or 100 ke. This will provide useful
harmonies throughout all the amateur bands at
50- or 100-ke. intervals. A complete description of

the official standard will be published in QST
at a later date.

The ACCUrAcy of the standard will be better
than 0.0197, and it will be calibrated against the
National Standard at the Bureau of Standards,
Washington, D. C., before it is installed at Head-
guarters. With this equipment it will be possible
to make frequency measurements to an aceuracy
of better than 1 part in 10,000. This means that
s frequency can be checked to within approxi-
mately 1000 eycles at 14,000 ke.

Besides being used for the calibration of auxil-
iary frequency measuring equipment, the stand-
ard will be employed in checking the frequencies
of commercials which sometimes wander into our
bands as well as for measuring the frequencies of
amateur stations who wander ouiside the bands.
The transmissions of W1MI will he monitored at
irequent intervals, and it is probable that W1MK
will soon be transmitting band-marking fre-
quencies monitored by the standard as a supple-
mentary service to the present. A.R.R.L. standard
frequency transmissions of W1AXY and WOXL.

League members can well be proud of their
Official Frequency Standard, since its accuracy
will be exceeded only by that of the best primary
standards, and they may rest assured that its
utility will be extended to serve the fraternity
at large in every way practically possible. L

—J .. L.
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- Airplane Radiophone Communication

URING the past five years it has been
| my privilege to do quite a lot of ex-
| perimental radiophone work and when
| the attempts — successful and un-
isuccessful — 60 use radio telograph on trans-
latlantic 'planes were vead of, it was natural to
lwonder how high frequency radiophone signals
iwould work out:under such conditions. About
'this time an opportunity to listen in

: Experiments

By C. H. Vincent®

grahted these Heenses, %pccifying certain fre-
guencies, including 1608, 2302, 3076, 410K, 6155
and 8650 kilocyeies.

Pending receipt of the experimental licenses, a
preliminary survey was started with a simple
but highly efficient two-tube receiver in a 'plane,
and a ground station using Army frequencies
with an Army call which the Signal Corps very

‘on some of the early super-sensitive
‘)()O-mofer reccivers was offered and,
‘(nter standing the terrible punishment
‘from static crashes for a short time, it
‘was decided that such low frequen-
‘eies would never do for airplane radio-
{phone work unless both the ground
Istation and the airplane station could
;have very high power. Also, it seemed
'that the long antenna necessary for
rbuch fow frequencies would be & de-
| cided drawback, unless the 'plane was
| a very large one with an operator con-
'stantly on duty, in which case radio
| telegraph communication could be used
| just as well,

© About the first of November, 1928,
 this matter was discussed with Caplain
I'L. M. Woqlson, Aviation Engineer for
'the Packard Motor Car Company,
| and it was agreed that a 'plane pow-
rered with the Diesel type vngme-—thon heing
F developed under his supervision — would be ex-
>(‘Pptxonallv ugeful in making preliminary sur-
veys, since that arch-enemy of high frequency
reception, the electrical ignition system, would
not. have to be considered. Upon taking the mat-
ter up wita the Packard management they ad-
vised that they.would be glad to codperate in
any such undertaking for the hetterment of
aviation providing.it did not interfere too much
with the engine development program which
demanded first consideration. This arrangement
was agreed upon and it is a pleasure to state
that they have. more than lived up to their
© promise,

Applications for experimental licenses to carry
on test work on various frequencies between
1600 and 10,000 kilocyeles were made on Novem-
ber 15, 1928, After giving the matter due con-
sideration, the: Federal Radio Commission

# W8XB-WSRD, " Packard Proving Grouuds, Route ,
Utica, Mich,

&t

Dictroster

THE PACKARD-DIESEL POWERED RADIO TEST '"PLANE IN
FLIGHT OVER THE PACKARD PROVING (GROUNDS

Using o jixed doublet antenng and a 7.5-watt lmnvmmer on the Stinson~
Yulane, ¢ y bele
tion hax been effected over mnaes of 200 mlles and more, High-frequency
ton on the 'wplane is possible because the motor has no electrical
ipnition system to cause tnlerference.

ieation with the ground

kindly provided. These preliminary tests gave
us & chance to find out approximately how much
power would be required at the ground station
and enabled us to try out the various types of
receiving antennas which might be used. In-
cidentally the antenna worked out at that time
as best for reception has also proven the besi
radiator for transmission.

ITpon receipt of experimental station Heenses,
the ground station was enlarged to 250 watts
{with 40- to 60-percent modulation) aud the
antenna system improved. A small portable
trausmitter-receiver was purchased from the
Radio Engincering Laboratorics and rebuilt to
suit airplane work. The first successful two-way

" radiophone communication took place June 3,

1929,

The airplane station at that time was operating
on 8650 kilocycles and although excellent re-
ports were received from points 300 to 400 miles
distant, the local *‘understandable” ravge was
only 10 to 25 miles, depending upon the altitude
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of the 'plane; between this range and 125 miles
or more, skip distance was effective.

During the next six months or up to December
16, 1929, tests were run off at every opportunity
but no regular schedule could be followed since
the Diesel engine development work took up
much of the pilots’ time and it was necessary to
accorumodate the radio work to their con-
venience. At best, however, such surveys require s

PYREX LEAD-IN BOWLS ARE MOUNTED ON THE
ROOF OF THE CABIN

Stay-urires to the mounting blocks on the jront edge of the
wings relieve the lead-in insulators of mecharical strain.

great deal of time since the limited space in the
ordinary ’‘plane, plus the vibration and noise
together with changing altitude and the limita-
tions as to plate power and antenna location,
all tend to confuse the results.

Dhuring the winter just past, weather conditions
were very severe, the flying field being covered
with deep snow most of the time and high winds
prevailing. The test pilots, therefore, did most of
their flying in & Waco sport 'plane (equipped with
skis) instead of the larger Stinson-Detroiter in
which the transmitter was installed. Advantage
was taken of this enforced idleness, however, to
revamp the transmitter-receiver for the airplane
station, increasing its output about 10 percent
and the receiver sensitivity about 500 percent.
The rebuilt transmitter uses one Type *10 oscilla-
tor in a loose-coupled high-C Hartley cireuit and
one UX-842 modulator.

'To date it has been impossible to secure a
satisfactory “‘anti-noise’’ microphone that will
pass speech frequencies without general back-
ground noise, but this has been overcome to a
congiderable extent by providing a speech-input
gain control. In practice the operator keeps the
gain rather low and compensates by talking
quite loudly -~ a very natural thing to do when
riding in a noisy 'plane with the head incased in a
heavy heimet,

Commereial aireraft will, of course, have
sound proof cabins for such work —in fact I
recently rode in a ‘plane where conversation
could be carried on at ordinary voice levels, even
with the motor pulling at full powet.
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FIG, - THE CIRCUIT DIAGRAM OF THE AIR-
PLANE TRANSMITTER-RECEIVER

“Crounds” indicate connections to the shielding,
Phe Transmitter:

i, Ln —REL plug~in tank and antenna inductance.
€, Gy —C ‘ardwell 300-pufd. variable condensers,

3 e Hammariund midget condense
02~ ofd. buny-um) Ffired eondensers,

mrgohm qvwl lrak

~ohm (entralab potentiometer.

- BRI L radio-frequency chokes.
fodulation choke, t-henry 15tma,
eme A-8 microphone iransformer.
Lamp resonance indicator,
Telephone juck.

Microphune jack.

-
Sy —
MA — 0 to 160-milliamp. milliammeter,
SWy — Modulator filoment switch,
SWa— Main control swiich,

the modulator i3 an
cad of the U X-844,

The o
UX-84%, 5

lator fube 1z a Tupe "10 and
Type '50 tube v ,dd bf’ used nst

The RKeo

Fa, Lis, Ls — Aero plug-in tnductances,
Peplate Hammariund midgel condenser
o, g =~ O06-pfd. Sanga i
s, Cra — [80-ppid, Amsco variable condensers,
o, Cm Cig — I~pfd. by-pass condensers.

Oy — Viepnfd. grud coupling condenser,

€ = l’u-ny.jd Sangumo fized condenser,

; (eppfd. Hammearlund midget condenser,
ohin fited filament resistor,

1i-nhm fixed jilament resistor,

Ko — S-riegahm grid leak,

Ry~ 0.5-amp, ballast resisior.

Ra — [ E-ohm filament rheostal.

ery

High-frequency r.f. chokes,
—volt O battery.
Py — All-Amerienn audio-frequency transformer,
Jy — Telephone jack.
Phe r.]. tube is u Type '22, the detector a Type “00-A4 and the
audio tube o Type "18-4.
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THE AIRCRAFT TRANSMITTER-RECEIVER

T'he receiver part of the set contains one highly
efficient stage of tuned radio frequency, super-
sensitive detector, and one stage of audio am-

OsT 11

The receiver sensitivity is considered about
the maximum that can be used to advantage in
a ‘'plane where vibration and unbonded metal
parts tend to produce congiderable QRN. In-
cidentally, this matter of unbonded metal is a

; THE GROUND STATION EQUIPMENT AT W8XB-W8RD

Thix station is well knmwon to nmateurs the world over. The £50-watt c.w, and 'phone transmitter 18
on the akelf abore the operating table, The panel to the left is that of the

Aard et

cillator and the

wnit ix at the vight, The eoncenient and neat urrangement of the equipment shows careful planning.

plification. Because of the rather restricted
space in which all the receiving apparatus had to
be installed, some trouble was experienced with
exceasive feed-back, but this was brought under

N __
{ \“
. B S O S
' SR T B e e [ S S |
CEIR

: el e
i o  et* -
i 1T 4108 Ke] -
, = g

5 - p

\$e5aks | o= oLt

Tj0Ti0TI0 o 86 ei o 45 99 WO nG 120 130 WG 150 W0 112 185 (96 700

GROGKD SLET FROM 2RALAKE

FIG, 2.~ AUDIBILITY OF THE 'PLANE'S SIGNALS
PILOTTED  AGAINST DISTANCE FOR THREE
' TARRIER FREQUENCIES

The most conststently audible frequency is ke., the
Sei0-ke, wignais disappeoring completely veer a4 considerable
range.

nperates very smoothly, Change-over from “send”’
:to “receive” is very simple as will be noted by a
glanee at the diagram given in Fig. 1. In fact,
change-over requires only about one second.
Plug-in coils are used for both transmitter and
receiver.

i The comylete transmitter-receiver unit (which
fis thoroughly shielded) is slung hetween cight
sets of rubber bands as a protection against
wibration. Such a° mounting requires mare room
than desirable but is necessary if standard appa-
ratus, designied for ground service, is to be used.

very important one which should be given closer
attention by airplane designers, since any loose
metal (not electrically connected to the main
mast) is likely to cause serious interference when
a sensitive receiver is used and under ecertain
conditions may often modulate the output of the
transmitter.

During the past few weeks weather conditions
have improved sufficiently to permit considerable
flying and sufficient data are now on hand to
plot reasonably accurate curves showing com-
parative efficiency of three different frequencies
at an altitude of three thousand feet. These
curves are given in Fig, 2, In this connection,
although numerous flights of 50 to 250 and one
Hight of 650 miles and return have been made, it
would not have been possible to plot curves at
this time except for the codperation of numerous
amateur and experimental stations which have
logged our signals from time to time, thus giving
& much more complete picture than could have
been obtained from the two stations alone. In
selecting these codperating stations the attempt
was made to pick out those operated by men who
had considerable experience with radiophone
communication and which were located at 27
to 350 miles from the ground station. At inter-
vuls throughout this period of testing other sta-
tions in different parts of the country (but at
approximately the same distances) wore re-
quested to make observations, thus broadening
the field of activity and reducing the chance for
error. Other experimental aireraft stations were
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coidperated with from time to time by logging retained) drops into these notches, which are

signais from their transmiiters on
frequencies.

similar  easily located by rotating the shaft until the
dial shows the approximate position previously

At present the ground station is using 200 to  logged. l'o change from one frequency to another,

THE "PLANE TRANSMITTER-RECEIVER INSTALLED IN

THE SHIP'S CABIN

The remodeled REL unii i3 suspended on heavy rubber strunds to reduce

slbration,

therefore, it is only necessary to slip in
the proper inductance; set the tank cir-
cuit and antenna condensers; plug in
the r.f. choke — and turn on the power,
If the frequency meter shows the carrier
to be slightly off frequency, 2 touch on
the small tank circuit vernier condenser
quickly eorrects it. Perhaps satisfaction
with this outfit can be expressed best
by explaining that it has been operated
on five different high frequencies right
in a nest of commercials for the past
nine months without a single complaint
of interference.

So far it has not beeu advantageous
to operate the ground station on one
frequency and the ‘plane on another,
but this might be desirable if the
ground station power were increased
to, say, one thousand watts, in which
case & frequeney might be selected
that would function satisfactorily both
day and night. The aircraft receiver
could then be locked to the fre-

250 watts (modulated approximately 55 percent) quency, with only a small vernier for minor
and the airplane is using approximately ten watts  corrections in tuning adjustment.,

{modulated approximately 45 percent).

The plate supply for the "plane trans-
mitter comes from a block of Burgess
“B” batteries and the filaments are
heated from the regular airplane 12-
volt. atorage battery. As a matier of
interest. the low power of the ’plane
transmitter — although increasing the
reception difficulties at the ground
stations — has been a real advantage
in eomparing antenna or f{requency
results since any tendency to swing or
fade iz much more noticeable when the
voice is just on the verge of under-
gtandable audibility.

Both transmitters, for the sake of
flexibility, use simple self-excited high-C
eircuits and the ground station is ar-
ranged for quick QSY (approximately
30 seconds) to any previously logged
frequency available, thus allowing
quick comparisons to be made in the
'plane, Aceurate frequency results are
obtained on these quick change-overs
hy making the plug-in inductances
very rigid and sturdy. In addition
all other parts of the oscillator are
mounted in such & way that there

THE TRANSMITTER-RECEIVER WITH ITS BACK (COVER
REMOVED
The transmitter ocoupies the upper deck, the lube to the left being the
osctllator and that Lo the right the modulator. The cumpartinent at the lawer
right contains the tuned r.f. stage. The detector and stwyle stage of audio-
Srequency amplification are in the lower left compartment, Plate and fila-
ment power for both untés is supplied by bhatteries.

ean be no vibration. The main Cardwell tank-

eircuit condenser is provided with an eight-inch

THE ANTENNAS

dise which has notches cuf in its outer edge The ground station main autenna is & nearly
at the desired positions. A positive lock (spring  straight wire 340 feet long and 52 feet high at
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each end. It is fed in the exact center and operates
efficiently on five different frequencies, only one
of which requires a loading coil. The airplane
antenna used in most of these tests iy of

QsT 13

and forward much more closely than good prac-
tice dictates, but this method is preferred to the
use of loading coils required with shorter an-

the tixed type and gives excellent results
both on the ground and in the air.
Just what type of fized antenna
system will prove most successful in
the end eannot be predicted at this
time, but the doublet type shown in
‘the photograph and Fig. 3 has proven
most satisfactory. Fading in particular

is at & minimum with this design.

© 'The mounting: of a fixed type an-
tenna is quite u problem where 'planes
lhave been designed without regard to
radio. Our raethod hasg been to mount &
short stub mast, block, or bracket, on
'the main wing spar as near the end as possible
and then lead the wire back toward the tail and

l FIG. 8.~ DFAGRAM OF THE DOUBLET TYPE AN-
| TENNA USED ON THE STINSON-DETROITER

i {L'ABIN 'PLANE

I Stuy-wires ure useful tn preventing excessive vibraiton of the

| antenna wire und ulso take the mechnnicnl sirain off the lead-in

! dnsulators,

forward to the Pyrex bowl insulators which carry
‘ thru to the interior of the cabin. If the wings are

THE ANTENNA AND STAY-WIRE ARRANGEMENT ON THE
CABIN SBHIP

The antenna wire vs phospher-bronze, The lend-1n insuiators are mounted
on the cabin roof between the wings, Fig, 8 illustrates the antenna arrange~
ment sehematically.

tennas, Unless the eabin roof iy quite strong
where the lead-in bowls go through, it will be
necessary to provide strain wires and insulators
to earry the load. Such an arrangement is ii-
lustrated,

Copper wire cannot be used, of course, and
copper clad steel seems to break too easily after
a kink, Phosphor bronze, however, makes 8 good
job which will stay tight for thousands of miles,
providing the natural period of vibration of the
wire doesn’t happen to cvineide with that of the
propeller blast or slip stream. It is » good idea to
provide a turnbuckle at the rear end for take-up.

Trailing type antennas have bheen tried at
various times and proven themselves absolutely
unsuited to bigh-frequency work. In addition to
the difficulty of putting out a steady signal from
such a radiator, reception has always been ac-
companied by extreme fading, and the constant
danger of losing a “fish” while over a thickly
populated territory makes pilots almost unani-
mous in opposing such a device.

Short vertical antennas of the type now used
for weather report and beacon signal reception

SOME OF THE PLUG-IN INDUCTANCES FOR THE 250-WATT TRANSMITTER

The necessity for rapid and acourate Frequency changes s met by inductances of this type. Note that the plugs
are connected in prirs wherever vequired to carry heavy r.f, current,

ahort in obtaining the required antenna length

might be used with less directive effect, but the
| it may be necessary to have the wire run back

inefliciency of such a radiator would- certainly
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cull for a great deal more power than we have
been using.
The ground station recciver most generally

May, 1930

from the airplane while the ship was Hying at ap-
proximately 3000 feet. The photographs show
the airplane, the ground station and some details

ta v

FIG., §— THE CIRCUIT OF THE 25

-WATT GROUND-STATION TRANSMITTER,

W8XB-W8RD

A =~ to 3~ampere therma-mmmeter,

volt storage hattery with 6-rolt tap,
ot O battery.

~rolt O battery
Ty — B-ppfd, antenna series condenser,
O0-upfd. antennn series condenser,
-ppfd. tuning condenser,

& u/d '(IUU—m[I fixed condense

7 fired condmwr\r
S000-rolt  mica-insulated

2000-eolt mica-insuloied

_ I lar-wnumi plua-m type inductance.
Choke, dti-henry 300-mailliampere.

L — Choke, 30-henry S00-milliampere,

L, Lo, Ly — Choke, 30-henry 80-milliampere.
Lis — 18 turns, No. 30 d.s.c. wire on 1" jube,
MAy M A G0-300 d.e, milliammeter,

used containg two ganged stages of tuned radio
frequency, a super-sensitive detector, and two
stages of audio feeding a loud speaker through
the usual cutput filter. Headphone reception may
be had (with either one or two stages of audio) by
throwing a switch., The extra receiver uses one
Type "24 as a coupling tube from antenna to su-
persensitive detector, with two stages of audio.
Fixed ecapacities of different values may be placed
in parallel with the tuning capacity by rotating
& seven point switch, thus greatly increasing the
tuning range of this receiver.

The curves shown are for average field strength
(as judged by audibility) at different distances

B — #00-watt 11,000-0hm inpped rvesi

22, K3, Bs— Allen-Bradley typ
slnts.

Ry— H0-watt 20 JL00-ohm vesistor,

oatt 20-ohm rhevstat,

(ewatt 80-ohm rheosta

(00-0hm potenis mm‘er.

G-ohm rheostat.

-ohm rheostat,

Bu — G-ohm rheostat,

Rl —~— d-volt switch-reloy.

RLa ~ Double-contact relay,

RFC ~— Boadio-frequency choke ¢oll,

Ty — 180-walt filament transformer.

rolt plate transformer,

H u iransformer,

Th — Acme A3 microphone transformer,

Ts — 130-wait jilament transformer.
T's — Filament and plate transformer.,
Vi, Vo, Vi—0—18 a.c. veltmeter.

¥ 3 d.c. voltmeter,

) a.c. voltmeter,

of the ‘plane’s transmitter-receiver. The schematic
diagrams cover the circuits used.

As yet, we have very little data on night flying
but it seems safe to predict that the same or
better results can be obtained at night with fre-
quencies around 3000 kilocycles. In plotting the
curves, the old amateur “R" system has been
used to indicate audibility since it seems more
suitable in this case than the pew “QSA”
system.

To sum up: daylight airplane radiophone
communication seems reasonably practical and
reliable on frequencies between 4500 and 6000
kiloeyeles at distances up to 200 miles or more.

-
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F1G. 5. ~—~WIRING DIAGRAM OF THE RECETVER AT WSRD-W8XB

| Cr— Hhmupjd, coupling condenser,
Oy — S0-pufd, fived condenser.
@ upfd. tuning condenser.

l:;'7 — [-pfd. by-pass condenser,

I Ca— f-pfd, by-pass condenser,

Cy — 45~-upfd. trimamner condenser,

Cro = { 75-pufd. coupling condenser,

L, Ln, L, Ly — Aero plug-in tuning coils,

|
It is my opinion, however, that the airplane
transmitter should have an output of approxi-
mately 100 watts and the ground station 250 to
1000 watts, both with a fairly high percentage of
modulation. To obtain desirable frequency sta-
bility, seif-controlled or erystal-controlled oscilla-
tor-amplifier circuits should be besi for the air-
plane transmitter and the ground station should
also be erystal controlled.

¢ Our results have been much easier of attain-
tuent beeause the Packard-Diesel engine (with
which the 'planes have been powered) produced
no ignition disturbances to complicate the job.
'Planes powered :with gasoline engines would
require very complete shielding of the ignition
apparatus, including magnetos, wiring and spark
plugs, if similar results were to he expected.

|

| et e

: Staff Changes

t

b E have pleasure in announcing the
! appointment of Mr. George Grammer,
; WI1DF, as assistant technical editor of
QST. Mr. Grammer, formerly W3AIH at Audu-
bon, N. J., joined the headquarters statf last fall
to take charge of the A.R.R.L. Technical In-
formation Service, In the intervening months not
only has he writtén the usual number of ‘““how-
many-turns '’ letters to members but he has found
time to write several very helpful articles for our
pages, 80 he comes as no stranger to our readers.

Lis — Budio-frequency choke cotls,
Ry — 10-0hm ficed resistor.

ohm fired resistor.

s — 1= to 10-megohm grid leak.
Ity — 20-0hm rheosiat,

B —umpere ballast resistor.
Re — 50,000-0hm variable resistor,

Ry— 1= to 10-megohm volume control,
Ty — & in 1 qudio iransformer,
Ty~ 8 to § audio transformer,
* Grounds® indicate connections to shielding.

He is a graduate of Drexel Institute and a bonu

fide amateur by every test.

Mr. Clyde J. Houldson, W1AKW, of Spring-
field, Mags., inherits the Information Service in
suceession to Mr. Grammer. Mr. Houldson joins
us from Westinghouse. A graduate of Morton
Clollege, he is an Illinoian by birth, having oper-
ated 9DQB and 9EDM in Mt. Carmel and the
last-named call in Chicago, too.

As the eause of these changes, we regret to
announce the resignation of Mr. Beverly Dudley,
our assistant technical editor, to become assistant
secretary of the Institute of Radio Engineers. Of
course whenever the I.R.E. runs out of secretaries
it comes up to Hartford and looks over the best
radio aggregation in semi-captivity. John Clayton
and Harold Westman were both formerily QST
men. With Clayton's recent resignation from

(Continued on page 72)

& Straxs *“‘gs_

WRAHN suggests that for low loss construe-
tion where a glags base “board” is used, rubber
vacuum feet such ag those used on cigarette ash
trays for automobiles could be used to mount
coils, and condensers on the glass. This would
eliminate drilling the glass, and would enable
the experimenter to change the circuit or arrange-
ment of parts at will.
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Our Regulations Are Revised

Commission Revision Solidifies Qur Position—Improved Plate
Supplies Required—28-mc. Band Made Exclusively
Amateur—Compulsory Logs

By K. B. Warner, A.R.R.L. Secretary-Editor

HE TUnited States amateur regulations
have been revised by the Federal Radio
Jommission, effective April 5th. For
the first time we have a complete set of
regulations which proceed in orderly and logical
fashion under the 1927 law. We have now, we
believe, a better and more understandable set of
regulations than exists for any other class of
stations in this country. In the revision, much has
been done to elarify language and to make more
exact specifications. There are also now intro-
duced into the regulations many minor specifica~
tions which previously had been covered by
special instructions of some sort but never codified
and included in the actual “regs” themselves.

FEW CHANGES

There are few changes of importance. The most
important one is the requirement that all
amateur stations use adequately-filtered d.c.
supply or arrangements such that inferior sup-
plies will not produce **wobbulation.” We shall
discuss this in detail later. The 28- to 30-mec. and
the 56- to 60-me. bhands are made exclusive
amateur assignments in this country, which is a
big gain. Station logs are made compulsory.
Cluiet hours are better defined. In fact it may be
said that the big merit of the new regulations is
the definiteness with which they outline the whole
field of amateur radio in this country. The older
regulations contained many phrases which were
subject to varying interpretation and which in
fact were variously interpreted in many quarters.
Much of the regulation of amateur radio was
gsimply ‘“‘agreed practice,” never formally re-
duced to writing, and there has been considerable
luck of uniformity in enforcement in the different
districts. The new text, it may be hoped, will go
far in overcoming, these faults.

HOW IT HAPPENED

The authorities at Washington have felt for
some time the necessity for overhauling our
regulations, but pressure of duties has delayed
the job until recently. On March 21st the Com-
mission held an informal conference on the sub-
ject at Washington, primarily between iis legal
and engineering divisions, the Radio Division
of the Department of Commerce, and the Amer-
jcan Radio Relay League, but also attended by

many others. (See this month’s editorials, written
hefore the adoption of the new regulations.) Mr.
W. D. Terrell, chief of the Radio Division, pre-
sided at the request of the Commission, and
AR.R.L. was represented by Mr. Charles H.
Stewart, its vice-president, Mr. Paul M. Segal,
its general counsel, and the writer, its secretary.
After a full day of discussion the major features
were agreed upon, and the following week a
drafting committee, on which we were also repre-
sented, undertook to reduce the agreements to
formal writing. The finished document is largely
the work of Mr. Arthur W. Scharfeld of the legal
division of the Commission,

THE TEXT

The conference’s work was then reported to
the Commission by Mr. Terrell, and the Commis-
sion by a general order set aside its previous
amateur orders and substituted the new regula-
tions. And there we are.

‘We now present the complete text of the new
regulations, which are now in effect, and follow it
with a discussion of the intention and effect of
the various provisions.

REVISED AMATEUR REGULATIONS

Under the provisions of Section 4 of the Radio
Act of 1027, as amended, the Federal Radio
Clommission establishes the following regulations
for amateur radio stations:

Bection 1. Definitions: Az used in these regu-
lations,

(a) An amateur is a person interested in
radio technique solely with a personal
aim and without pecuniary interest;

(b) An amateur operator is a person holding
a valid license from the Secretary of
Commerce as a radio operator who is
nuthorized under the regulations of the
Secretary of Commerce fo operate
amateur radio stations;

{e) An amateur station is all the apparatus
controlled from one location used for
amateur radio communication;t

t A a matter of Jicensing procedure, in all cases of re-
motely-controlled transmitters the loeaiion of the station
ghall be assumed to be that of the control point, save that
where such control point is wore than five miles from the
raudiating anteuna the location shall be assumed to be that
of the radiating antenna.
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(d) Amasateur radio communication is radio
communication between amateur radio
stations by telegraph, telephone, facsim-
i'e, or television solely with a personal
aim and without pecuniary interest:

A fixed station is a station permanently
Incated;

A portable station is a station so con-
structed that it may conveniently be
moved’ about from place to place for
sommunication and is in fact so moved
about from time to time, but not ordi-
narily used while in motion.

A mobile station is & station permanently
located upon & mobile unit and ordi-
narily used while in motion.

Section [L. Classification of Amateur Stations:
The public interest, convenience and necessity
will be sorved. by the operation of amateur
stations. Save as restricted by and subject to the
provisions of, treaty, law or regulations of the
Commission and with the exception of individual
cases where the public interest, convenience or

{e)
{f)

(g)

necessity requires otherwise, all applications

from amateurs for amateur station licenses will

i be granted.

Section 111, Prescripiion of the Nature of Service

to be Rendered:
{a) For the present, amateur mobile stations

will not be licensed.
Amateur stations are to communicate
only with similar stations. In emergen-
eies or for testing purposes they may
communieate with cormercial or govern-
inent stations, They may also communi-
vate with mobile craft and expeditions
which do ot have general public service
licenses and which may have difficulty in
establishing communication with com-
rercial’ or government stations,
Amateur stations shall not broadeast
news, musie, lectures, sermons, or any
form of entertainment to the general
publie.
Amateur stations shall not transmit or
receive messages for hire nor engage in
any communication for material com-
pensation, direct or indirect, paid or
promised.
Except :as otherwise herein provided,
arnateur radio stations shall be used only
for amateur ryadio communication, as
defined in Section I, paragraph (d)
above,
Pection LV, dssignment of Bands of Fre-

(b)

(e)

(d)

—

(e

} quencies;

{a) The following bands of frequencies are
assigned exclusively to amateur stations:

1,715 t0 2,000 kilocycles

3,500 to 4,000 v

7,000 to 7,300 ¢
14,000 to 14,400
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28,000 to 30,000 «
56,000 to 60,000 ¢
400,000 to 401,000 «
) All bands of frequencies so assigned may
be used for continuous wave telegraphy.
The following bands of frequencies may
also be used for radio telephony:
1,715 to 2,000 kilocycles
3,500 to 3,550 “

56,000 to 60,000 4
{d) Upon application, amateurs who hold
operators’ licenses from the Secretary of
Commerce of the Extra First Class
Amateur grade, or higher, or who show
special technical qualifications, satis-
factory to the licensing authority, will
also be licensed for radio telephony in
the band of frequencies:

14,100 to 14,300 kiloeyeles
The following bands of frequencies may
also be used for television, facsimile and
picture transmission:

1,715 to 2,000 kilocycles

56,000 to 60,000 u
Licenses to individual amateur stations
shall permit the use of all frequencies
within the service bands above assigned
which the licensee may be entitled to use
and shall not specify individual fre-
quencies.

Section V. Location: An amateur radie station
shall not be located upon premises controlled
by an alien.

Seetion VI. Regulations Concerning the Kind of
Apparatus io be used with Reference to its External
Effects:

(a) Amateur stations shall not. use apparatus

transmitting damped waves.

{b) The irequency of the waves emitted by
amateur stations must be as constant
and as free from harmonics as the state
of the art permits. For this purpose they
must use circuits loosely ecupled to the
radiating system or devices that will
produce equivalent effects to minimize
keying impacts and harmonies. Conduc-
tive coupling to the radiating antenna,
even though loose, is not permitted but
this restriction does not apply against
the employment of transmission-line
feeder systems to Hertzian antennas.
{¢) Amateur stations must use adequately

filtered direct current power supply or
arrangements that produce equivalent
effects to minimize frequency modula-
tion and prevent the emission of broad
signals.?

1 5.z, the use of unrectified alternating current power
supply will be considered satisfactory in the amplifier stages
of an oscillator-amplifier transmitter so arranged that varia~
tions in plate voltage cannot affect the frequency of the
ogcillator.
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(d) Amateur stations are authorized to use
a maximum power input into the last
gtage of a transmitter of one kilowats,

Bection VIL. Regulations Deemed Necessary to
Prevent Interference:

(2) In the event that the operation of an

amateur station causes general inter-
ference with broadeast reception on
receiving apparatus of modern design,
that amateur station shall not operate
during the hours from eight o'clock p.m.
to ten-thirty p.m., and on Sundays from
ten-thirty a.m. until one p.m., local time,
upon such frequency or frequencies as
eause such interference,
An amateur station shall transmit its
assigned call at the end of each trans-
mission but in auny event at least once
during each fiftcen minutes of operation.
Section VIIL. Other Regulations:

(a) Amateur station licenses shall be issued
only to persons who are amateurs, as
defined in Bection 1, paragraph (a)
above.

Amateur station licenses shall be issued
only to persons who are amateur opera-~
tors, as defined in Section I, paragraph
{b) above, provided, however, that if an
applicant is not such an operator, an
amateur station license shall be issued
him upon the presentation of affirmative
evidence that the station, when licensed,
will be operated by an amateur operator.
Amateur station licenses shall not he
issued to corporations or assoeciations,
provided, however, that in the case of a
bona fide amateur radio society, a
license may be issued to an authorized
official of such society as trustee therefor,

(d) The licensee of a portable station shall
give advance notice to the Supervisor of
Radio in the district where application
was made for said portable station
Heense, of all locations at which the
station will be operated.

(e) The licensce of an amateur station shall
keep an accurate log of station opera-
tion, in which shall be recorded the time
of each transmission, the station called,
the input power to the last stage of the
transmitter, and the frequency band
used.

Hection TX. Adminisiraiton: For the purpose of
administering these regulations snd under the
findings of public interest, convenience and
necessity herein made, all ministerial and routine
duties in connection with the licensing of amateur
radio stations will be performed by the Radio
Division of the Department of Commerce. That
Division will issue, on behalf of and in the name of
the Commission, all licenses, the applications for
which disclose no question involving discretion

(b

(b

=

{e)
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and which require no determination of contro-
verted questions of fact. All applications tender-
ing such questions shall be referred by the Radio
Division to the Commission.

BEXAMINING THE REGS

Let us now examine our new regulations and
see what their effect is,

Section [ starts off with definitions. Important
ag this is in any set of regulations, in ours the
definitions are particularly important hecause of
the protection they give us. They establish our
status definitely. An amateur is this particular
kind of a person, and his communication is of
the fype defined. Other people who have not this
interest may not obtain the right to our privi-
leges. We are definitely protected against in-
yasion by commercials who might seck amateur
licenses, for they have not *‘a personal aim” and
on the other hand are not “without pecuniary
interest.”

A distinction is made between an amateur and
an amateur operator to fit in with the licensing
regulations in Section VIIL.

There is much confusion in other branches of
radio a8 to what constitutes a “station.” In the
commercial world each transmitter is frequently
considered a separate station and given a call of
its own. It became questionable whether ama-
teurs had the right to build separate transmitters
for different bands. Paragraph (e) disposes of
this and makes one station out of all the apparatus
controlled by one amateur —iu 999 out of a
thousand cases, Note 1 covers the other case.
An amateur station must be identifiable, in case
of interference — its call must indicate its lo-
cation. If onetransmitter of a multiple-transmitter
amateur station were too far away it might
create entirely different inferference conditions
not identified with the remainder of theapparatus,
Thus Note 1 has a twofold effect. If a single
transmitter is controlled from a distance of over
five miles, the location of the station is specified
as that of the radialor; otherwise it is specified
as that of the control point. If a station has one
or more transmitters close by and one controlled
over a distance of five miles or more, the ones
close by constitute one station, with one call,
with its location that of the control point, while
the distant transmitter becomes known as an-
other station and must be the subject of a4 sep-
arate license, with another call to identify it and
distinguish it (because of its separation) from
the other transmitters.

Section I1. The Commission is forbidden by
law to issue any license not found to be i the
public interest, convenience or necessity. To
avoid holding a special hearing on every amateur
application, the Commission here reaffirms its
present policy of declaring that the granting of
licenses to hona fide amateurs is in the public
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interest, convenience or necessity, and that in
the absence of exceptional circumstances the
Ticense will issue.

Section I11. The first paragraph of this section,
denying licenses to amateur mobile stations, is
nothing new; they have never been licensed. A
few amateurs owning yachts have sought such a
Ticense but always, so far as we know, for more
or less utilitarian communication and hardly
'because of interest, in radio technique. 1f the bars
were ever let down we would be invaded by
'hordes of non-amateur boat owners who would
represent themselves as amateurs in order to
iobtain utilitarian private communication for
themselves. It would swamp us. For instance, in
ithe port of New York alone there are small
‘[power-driven pleasure craft registered to the
mumber of $2,000! This would not be a bona fide
larmateur use, and the present regulation protects
lus. Where # small private craft has need for
radio, it may hope to obtain a marine license to
'use the h.f, marine channels; the Secretary of
:Commerce has discretion to permit the operation
‘of such apparatus under an amateur operator's
‘Elicense; and Section I (b) would permit such
‘eraft to communicate with amateurs.

i Amateurs should draw a careful distinction
‘hetween mobile and portable stations. See para-
‘graphs (e), (f) and (g) of Section 1. Portables are
still to be licensed, but may not be used while in
jmotion. If amateurs rigged a station on an auto-
‘mobile, as the Podunk Hollow Radio Club did
[on our last cover, they may obtain a license for it
‘a8 a portable station, to operate while not in
motion and at -fixed locations previously re-
I'ported as required in Section VIII (d), but they
may not obtain a license to uperate while in
'motion because there are no amateur mobile
Istations.

i Paragraph (b)is a rewording of & similar old
-paragraph, with clarification of the language.
i Paragraph (c¢) is an old friend. Paragraphs (d)
iand (e} define the kind of communications that
may be handled:and, while giving further pro-
‘tection against commercial enterprises mas-
iquerading as amateurs, put in much plainer
"language the aceepted prohibition of compen-
-sation by amateurs and eliminate the misunder-
i standings which always surrounded the old
language.

In Seetion 1V there is nothing new except the
| important fact that the bands 28,000 to 30,000
rke. and 56,000 to 60,000 ke. (dur 10-meter and
. b-meter bands) are now assigned exclusively to
-amateur stations instead of jointly to amateur
,and experimental stations. There is plenty of
| space in this part of the spectrum. There are only
" a couple of non-amateuyr licenses in existence for
| these bands, and they are temporary. The
, telephony -assignments have been repeated
! without change.

. Seclion V is a new regulation. Aliens are denied

i
!
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station licenses, and it is plainly the intent of the
bagsic law to prevent their control of a station.
The law has been circumvented in the past,
occasionally, by organizing a club and having
the club station located in the home of its alien
organizer who, as an operator, then enjoyed all
the privileges of a citizen. The new regulation
must be regarded as in accord with the Radio Act.

In Seciton VI, paragraph (2) prohibits the use
not only of spark but of all other forms of Class
B waves ‘““consisting of successive trains in which
the amplitude of the oscillations, after having
reached a maximum, decreases gradually.”
(LR.C., 1927.) Although the use of “‘continuous
waves modulated at audible frequency” (Type
A2) is not barred by this paragraph, it does
definitely prohibit interrupted cow. (“LCW.")
as obtained by chopper or buzzer or any other
mechanical method of interrupting a radio-
frequency cireuit.

Paragraphs (b) and (d) represent no change
from existing practice. Paragraph (c¢) and its
attending Note 2, however, are a departure and
an important one. Their intent, in general, is to
do away with a.c. signals and substitute d.c.
signals for them. In the case of self-excited
transmitters it will take a d.c. power supply to
do this, in almost every case. Ingenuity must not
be stifled, however, and if an amateur can show,
for example, that he has a new-fangled tank-
cirenit arrangement of his own which, although
supplied with a.c., i3 free of *‘wobbulation” and
produces & d.c. signal modulated at the supply
frequency instead of producing the usual infa-
mous “spray”’ of frequencies, he will be permitted
to use it. This is admittedly an extreme case.
In general, it is only oscillator-amplifier trans-
mitters (crystal-controlled or self-excited oscil-
Jutors) that can hope to get under the wire and
be permitted to use a.c. plate supply, and even
they only under the provisions (1) that they have
a buffer stage so that the changing plate voltage
on the awmplifier has no opportunity to get back
into the oscillator and affect its frequency and
(2) that the oscillator and buffer stage are, of
course, fed with d.c. Putting all of this into ham
language, modulated signals are still permitted
but “wobbulated” signals are now prohibited,
and the transmitter which uses other than d.c.
supply must be built like a good "phone set.

It is high time that we had such a regulation.
Every other country which licenses amateurs has
long had such a requirement, but we in North
America have merrily continued with the selfish
signals that eat out great chunks of the band.
And we the most numerous, the most congested!
There has been much amateur agitation the last
two years to oblige the selfish signal to take a
eourse of treatment and transform itself into what
was first known as a 1929 signal.” When spark
finally went, years too late, there were still a few
disappointed lads, and we suppose there will be a
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few who will object to making the effort to better
their plate supplies. It must he done, though, for
our own good -—that is the overwhelming
majority sentiment of the League.

Barring the use of a.c. on the amplifier stages
of oscillator-amplifier transmitters, or similar
arrangements, every power supply must now
have g filter, ¢ven the motor-generator supply,
although of course it won't. take a large filter for
that. The chap with a rectifier but no filter must
add the filter. The owner of a self-excited trans-
mitter using “‘raw a.c., self-rectifying” is under
the obligation of installing both a rectifier and a
filter or of making some other provision for d.c.
The owners of “full-wave back-to-back seli-
rectiiying” a.c. transmitters would probably be
best advised to provide a d.c. supply and convert
the oscillator to push-pull at radio frequency, a
rather simple constructional job — unless they
can demonstrate to the Supervisor that they have
one of those possible but extremely rare jobs
where “wobbulation” is practically absent. The
owners of “1929 type” transmitters with d.c.
supplies have nothing to worry about.

Section VII contains a much more definite
statement of the silent-period regulation than we
have had in the past, aithough making no change
from the accepted interpretation of it. It remains
impossible, of course, to state minutely in reguia~
tions just when quiet hours must be observed.
The terms ‘‘general interference’ and “modern
design” express the desired thought, but, un-
fortunately, are still subject to human interpre-
tation, [t should be noted that when a Supervisor
of Radio informs an amateur that he should ob-
serve quiet hours it is not because the Depart-
ment of Commerce has authority to fix the hours
of operation {for it has not), but because this
paragraph (a) is 2 Commission regulation which
becomes operative if and when general interfer-
ence ensues. The Bupervisor informs the amateur
of the fact; the provision then applies. If the
amateur and the Supervisor disagree on the facts,
only a Commission hearing can properly decide
the case. Fortunately this is an academic issue
nowadays.

One big improvement in this regulation is the
definite specification of the Sunday morning silent,
period (when one must be observed) as from
10:30 a.m. until 1 pm. The old regulation said
“Sundays during local church services.” In some
eities, what with early masses and afternoon
services, church services are in progress all day
long. Obviously the regulation cannot refer to
loral broadeasting. Its intent is to give special
protection to religious broadeasts for people who
desire to worship thereby instead of attending
church in person, and the present wording ex-
tends such protection during the hours that
persons normally assemble for worship. The eve-
ning silent period applies on Sundaytoo,of course,
for stations which have the quiet-hours obliga-
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tion. It should be noted that if one frequeney
hand causes local interference but another band
does not, the station remains free to operate on
the bands that do not cause interference, or even
on the other end of the same band if interference
is thereby avoided.

Paragraph (b), about signing, is a logical
provision. All stations are under the obligation of
indicating their identity frequently.

In Section VIII the first two paragraphs are
further protection to us that the right to the
amateur bands shall be cxtended only to ama-
teurs and used only for amateur purposes.
Paragraph (b) solves a troublesome problem in a
sutisfactory way which is self-explanatory. In
pursuance of this same thought of protection it
has been necessary, in (¢), to provide that elub
licenses must also be issued to individuals as
trustees for the club. Club licenses in the past
have all too frequently been blinds for persons
who were not entitled, as individuals, to station
licenses. A bona fide amateur club owning an
amateur station will have no difficulty in securing
& license, but some official must be delegated to
assume full responsibility under the law for the
stution’s operation. Examples: W1MK, ¥, E.
Handy, Communications Manager, trustee for
American Radio Relay League, Brainard Field,
Hartford, Conn.; WOABCD, John K. Smith,
President, trustee for Sunflower Radio Club, 98
8. Main St., Sumwarin, Kansas. Listings in the
call book will thus properly show that the station
is the station of a society and not individually
owned.

Paragraph (d) has the effect of wiping out the
old Department of Commerce regulations es-
tablishing two kinds of portable stations and
provides that every portable station must con-
fine its operation to points for which an itinerary
has been filed in advance with the home Super-
vigsor. The Government, of course, has every
right to know the location and identity of every
transmitting station.

Partly in this vein and partly because every
gtation ought to do it suyvhow, paragraph (e)
makes compulsory the keeping of a simple sta-
tion log. "The Radio Act requires that the records
of a station must be made available to the radio
authorities upon demand. The log, then, becomes
available to the Supervisor in investigating in-
terference cases, ete,, and will assist in showing
what frequencies and what powers interfere,
what do not, and so on. Nete that fhe input
power (fo the last stage of the transmitter) must

specified for every transmission. This Is a com-
promise provision. Some of the Government
people helieved that amateurs should keep an
aeeurate deseription of their station on file, report-
ing every change; some even believed that a new
application ghould be filed for every important
change, We felt that the amateur station should

{Continued on page ¥2)
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International Communication on 28
Megacycles

New Records Set Up—All Continents Active—Excellent Reception
— Foreign Stations Crave More U. 8. A. Activity

By Clark C. Rodimon, Assistant Editor

HE heretofore dormant 2S-megacycle
band has certainly been strutting forth
gince the first of the year and reward-
ing all: those who have been active on

. that band.

Ross Hull and Jim Lamb came back from
Wianno, Cape Cod, Mass., last year after ex-
perimenting with beam antennas at W1CCZ,
with thrilling tales of signal strength unheard of

; on any otker frequency. They had a eircuit open
i with WOUF, 2500 miles away, that was sure-fire

|

from 9:15 a.m.:until 4 p.m.-—seven hours of

GREAT BRITAIN

The R.8.G.B. sponsored tests during four
week-ends in Mareh, and at this time we are
awaiting details on the work that was done.

Many British stations have been active, and
among the most notable are: G5ML, G6LL,
GSWK, GONF, G20D, G6QZ, G5BY, G5DH,
(2CT and BRS25. These stations, with the excep-
tion of BRS25, have been heard in this country
and most of them have been worked. W2NM,
W2JN, WIBYC, WI1BJD, WiAQD, WOEF,

A 160-WATT 28-MC. TRANSMITTER IN DEVELOPMENT AT ARR.L, HQ.

This transmitter, wiich will be deseribed in detail next month, has several novel cireuit features, During the fests 4t wnll he
used in conjunciron uith a directive antenna. T'hisis only one of the transmitters that will be opervted on 28 me. here tn Hartford.

. contact with no interference of any sort and

extremely loud signals at both ends. The work at
W1CCZ of necessity had to elose down after a
week of experimentation.

Until just recently 28 megacycles has been
Lioiding forth its laurels to mighty few stations,
notably W2JN in this country. Sinee the first of
the vear stations in U, 8. A. have worked back
and forth; Europe has worked Afriea, U. 8. A,,
and is testing with Australia, besides working
various countries within European boundaries;
China has contacted with Australia and heard
7. 8. A. signals; W stations have heard and
worked all continents with exception of Asia,
However, this should be gone into in detail and
we shall record what has been digested from
reports received:

WBAXA, W2ACN, W2BG, WICOW and
W2AIS have been reported more than once in
England. WOBYC, in Colorado, seems to be the
best DX the British stations have heard from
U. 8. A, A few PY stations are reported.

GHWK contacted Z85C and ZS4M for first
contact on 28 me. between England and South
Africa.

FINLAND

OH2NM, with a crystal-controlled transmitter
of 20 watts input, worked FMRGKC and FM8BG,
in North Algeria, Africa. OH2NM has also worked
ZS4M. OH2NV, OH20P, OHINH and OHINT
are other active stations in Finland.

DENMARK
0OZ7Y and OZ?T are both active, 7Y being
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reported by many U. 8. A, stations, Z34M
worked 7T for the first Danigsh-South African
QS0. 7Y was QS0 W2JN on New Year's Day for
first W-OZ contact,

FRANCE

About the only active station that we know of
in France is F8CT. F8CT has worked W2JN
frequently.

SOUTH AFRICA

ZT6K, Z84A, Z84M and Z85C seem to be the
active stations in 8. A. Z84M has done excellent.
work, being reported by many stations in Europe
as well ag Fastern and Central U. 8, A. 4M holds
the honor of first Z8-(7, W-Z8 and ZS8-GG (shared
with 5C) contacts. Mighty fine work, OM Hill.
Extracts of a letter from Z84M, Mr. C. H, Hill,
4 Fischer Street, Bloemfontein, Orange Free
State, South Africa, to W2JN (who was the W

7o Antenma

39000
2

AAAAAAAAA.
WAAAAAY

FI1G.1 TRANSMITTER USED AT WGBAX

station in the first Z8-W contact) explains the
discouragements that were encountered at the
South African end. This will interest those of us
who have failed first crack. We are quoting part
of Mr. Hill's letter:

“1 want to say that practically all the eredit for
performanece of Z84M belongs to ZS4E who built,
designed and perfected this station. We com-
menced our work on {en meters about the begin-
ning of 1929 with a bread-board hay-wire trans-
mitter. The acrial used was a horizontal full-wave
Hertz and we kept going on this for two months,
and a8 we neither were heard, nor heard any-
thing, we serapped it and rebuilt.

“This time we had a very ¥B transmitter using
a twin voltage-feed Zepp, but again ND.

“We stuck to this for some months before we
finally serapped it. With these two transmitters
we used about 120 watts input. We decided the
location must be at fault, so we adjourned to
7Z84F’s shack. We could not take any gear with
us as it was needed for 20- and 40-meter rigs, so
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we rebuilt entirely, this time using 50 watts, We
reckon this was the most efficient transmitter we
had constructed so far. In this test we used a
single-wire voltage-feed antenna and theoretically
speaking everything was just ‘it.’ Still ND.

** About this time our friend Z35C had his first
QS0 on low power, so we did our best with a 1929
Hartley using 20 wattsand with a twin-feed Zepp.
(This twin-feed Zepp Mr. Hill is referring to we
think is what we term a regular Zepp feeder or
2-wire feed. -— Editor.y Once again, ND.

*You can see that we have reduced power each
transmitter. We decided that it would be in order
to QRQO. Accordingly we converted our 250-
watter (20-meter iransmitter) into a 10-meter
transmitter and hit the breeze. Still ND, and no
reports.

“However, we were not beai yet, as we still
had the 500-watter in reserve. Hi! About a fort-
night ago we decided to convert our big noise to
ten and see if anything doing. (Looks as though
the 40-meter transmitter is about to lose its bottle
of r.t. energy. — Editor.) Ho our 40-meter trans-
mitter was partly dismaniled and away we went,
but again ND. {Things must bave looked des-
perate at this stage of the game with nary a
workable transmitter at ZS4M., — Fditor.}

“Clonsiderable thought led us io the conclusion
that we must be suffering from resistance losses
to and in the aerial, so the last day in 1929 we
scrapped all our experimental antennas, number-
ing about five in all, and set to work to construet
something solid — and here’s the dope.

“The aerial proper consists of 24" diameter
copper tubing 16 feet long, This is fed by a single
copper tube 14" diameter and about 10 feet long,
firraly soldered onto a 2-turn eoil made of 84"
copper tubing. Practically all leads to the trans-
mitter are of heavy copper tubing, so we reckoned
we had minimized resistance losses. We listened
locally and the signal emanating from this
antenna was very strong, We listened as far away
as ten miles, and the strength of the signal wasg
still 9. This was good enough, and we decided we
were ready for the fray. That we were not wrong
was conclusively proved yesterday when we broke
all records, first by two QS0's in one day and then
second by working W2JN in America.”

Isn't that a story of real perseverance without
a single gpark of encouragement in the way of
reports? We know that ZS4M is going to be & busy
station week-ends from now on -—and he cer-
tainly rates it. The power input at this station is
700 watts and it has been reported r7 by W2JN.

(HINA

Rodman, former AI2KT, has located in China,
Old AIZKT made many W stations * Wackers,”
and when it was dismantled we missed s fine
Agian contact, Then we start hearing a call
“XU2UT” on 28 megacycles. It is from China,
and is the station of Rodman, who hag been
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transferred to the Far Fast. XU2UU was heard

Lealling WEBAX . by 4L2AC. We have just re-
“eeived a report announcing the first VK-XT con-
“tact. This work was between Max Howden,
- VE3BQ and XU2UU. Who in U, 8. A. is going to
'snag 2UU for the first Asian contact? Or are
. things coming so fast that it already has been
. done? : :

i
I
' CANADA
|
I

Alphy Blais, VE2CA, has done considerable
, pioneering on 28 megacyecles and has sent in
; many reports to QST covering solid week-ends of
! practically no reception of signals. However, re-
Tv ports from this station in March show a tendency
'of British stations and W9 and V4 stations to
| break through. VE4BQ was reported by W1AZW
rand W2IN. VE4HR, VE4EL and VE4GQ were
f reported by W2JN,

AUSTRALIA
1

" VK3BQ, VK3PM, VK4RB, VK3HK, VK3WG
and VK7DX are all active on 28 megacycles. VK
! stations report West Coast U, 8. A, signals % and
19! No QRM or £3RN!

¢+ VK3BQ hag a schedule with G20D for coutact
' between VK and Europe, but so far NC (no
- eontact).

i We understand that there are about 30 VK

; stations active on 28 me.
NETHERLANDS

k PAODW reports hearing signals from four
T, 8. A. districts and Africa. We hope that DW
will have # transmitter on for the tests and that
| will mean more new records.

NEW ZEALAND

ZI2AC and ZL1AN scem to he the active
' stations from New Zealand.

l t, 8. Al

Many stations in this country report re-
* eeption of other U. 8. A. stations on the 28-me.
band (harmoniecs and fundamental). We will not
attempt to list these stations completely, but
wmention the outstanding results coming to our
attention as encouragement to all who work on
the 28-me. band.

W2AIS has sent in several reports on 28-me.
. work, This station has besn hearing W6 stations
as well ag local transmitters. W2ALS has a trans-
itter using 250 volts d.e. from light mains and
a Burgess B Battery” for plate supply to a Type
’10 tube in. t.p.t.g. circuit. WOEF worked several
British stations as well as OZ7Y on February
9th. WOEF was reported r7—r8 by all but one
station. W4AA~W4ANG has an m.o.p.a. trans-
nnitter on 28.4 me. W6BAX worked several VK
and ZL stations during March and reports hear-
. ing others, W6BAX has been heard by XU2UU
. and has worked stations on the east coast of
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V. 8. A. Fig. 1 shows the transmitting circuit
being used at this station. The antenns used is
90’ long and the feeders are 34 wave long.

W1BGK has had a transmitter on 28 megacycles
since the middle of November, 1928, Nothing had
been worked although other stations were heard
until recently when reports came through from
Hurope. February Oth was a good day for
WI1BGK when he was QSO England and Den~
mark, W1BJD hag been reported at GSML with
terrific signal strength, W1BGK uses an ultra-
sudion transmitting circuit and a full-wave
28-me. antenna with single wire feed.

W2AHT has a transmitter on 28 me. W6BTO
has been reported on the cast coast, U. 8. A.
W2NM and W2ACN have been doing good work
on 28 me. with d.e. erystal-controlled trans-
mitters. WOBYC, Boulder, Colo., has done some
excellent work with his Type 10 transmitter

TYPE 10
- AMWAA
TR,
) [1l
i _{
4hﬁk
200/
L)
+ o~ /o

FIG. 2. — OSCILLATOR CIRCUIT AT W9BYC

working everything active as far east as England.
Many stations report working or hearing WOBY (.
We will endeavor to obtain a photograph of this
station for display in this report, but if unsuccess
ful we will have it next month.

Our old friend on any new band of frequencies,
NKF, using a large directive antenna,* is not
without, its share of reports. Reported heard
from California to Europe, NKF is hampered in
reception on 2% me. by commercial harmonies.
1t might be well to state here to those who have
not tried reception on 28 me, that HJIG is a com-
mereial station with a loud harmoniec on 27,260
ke. (11.05 meters) — just one long meter north
of ten! His harmonie is r7 here in Hartford, and
we usually find that when we can hear it, 28me.
amateur signals will also come through. HIG's
barmonic is & good marker — and indicator of
28-me. conditions in this part of the world,

#Read dope on the antenna in April @S8T, pp. 9-18.
- EDITOR,
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W2IN

W2JN, the station of Mr. ¢, K. Atwater,
340 N. Fullerton Avenue, Upper Montclair,
N. [., has been hammering away at 2% mega-
cycles for two years. We have received reports
from Mr. Atwater {rom time to time and W2JN,
with a d.c. crystal signal, is to be commended
for the untiring work done in an effort to
make a *“‘go” of communication on this band,
apparently so elusive to the faint heart and
unpersevering,

W2JIN's exploits really rate a separate head.
In a bigh percentage of foreign reports W2JN is
rated a8 the 1wost consistent station heard.
W2JN holds the laurels for first W-ZS and
W-0Z contacts, both of these records being made
on January 1, 1930 — quite an ideal way to start
off the new year. There are so many ifems of
interest to note regarding this station that it is
hard to know what to use and what not to and we
have other announcements to make, W2JN has
the honor of verifving the first two-way trans-
atlantic contact, This record was made April 29,
1928 with F8CT in France. We have just re-
ceived full deseription of W2JIN and will publish
it next month.

GENERAL

That is certainly an imposing amount of com-
munication., Records will probably be made
every week-end from now on. Summer is coming,
Our lower frequency bands will be racked with
bursts of Old Man Static. Apparently 2% mega-
eyeles is free from this. W1D¥, while testing with
WI1CEIL during o lightning storm, noted that
there was no sign of static. Power leaks appear
to be at a minimum on this band. The only
trouble from interference noted is from auto-
mobile ignition, and directive receiving antennag
probably would reduce this to a minimum, Fading
geems to be present on 28 me., but it is not the
quick fading noted on 14 me.; it is gradual and
of eowparatively small degree When & signal
finally does fade out, however, the receiving
operator left holding the sack might just as well
c¢lose up shack for that day, since the fading
station will not reappear until the next day. We
have no definite information on time of da_v for
best contact with various foreign localities, but
generally note that things start to happen about
1400 G.C.T. and continue for four hours. We
hope to be able to present more definite infor-
mation on this phase of 28-me. coramunication
next month.

W2IN reports that signals from Furope are
steadier and have greater signal strength on 28
me. than on any other band., GSML seems to
have the same to say about U, 8, A. signals, re-
porting that they have “terrific strength.”

At present, activity is keen on week-ends.
After more work is done and best times of contact
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are realized, this band will be more popular during
the week, What is needed is aceurate information
on all phases of 28-me. communication.

The transmitting circuits used by sucecessful
gtations on 2% me. vary from crystal d.c. down to
a.c. Hartley, Our advice on transmitters is to
use the circuit you are most familiar with, have
apparatus for, can connect up most efficiently;
und above all have the note as clean and steady
as vou never had it before. This 28-me, band
is 2000 ke, wide but we do not want any
erowding!

When we visualize the possibilities of this
28-me. band our fond dreams of an ideal band
seem to be realized. This 28-me. band is just
tricky enough to whet the appetite of the most
blasé of amateurs. Any amateur suceessfully
making contacts on this band of frequencies can
well feel satisfied with a task well done.

Think how our antennas are going to be sim-
plified. A half-wave 28-me. antenna ig about 16.5
feet long. The feeder is another §, 24 or 48 feet —
suit yourself. At this point we want to stress the
importance of directive antennas. Possibly many
of the stations who are having unusually good
conununication on 28 me., unknowingly have
directive radiating systems with reflectors in the
form of steel buildings, metal walls, gutter pipes
or & piece of unused antenna wire properly spaced
from the intended antenna to give a low-angle
coneentration of the radiated energy. It is rather
too bad that we haven't a two-letter word to sub-
stitute for ‘“‘directive antenna,” for amateurs
seem to ahy away at the mention of such crea-
tures. We suspect they have in mind the compli-
eated 200-foot high DMarconi reflectors or some
of the structures at Rocky Point with mile after
mile of Bevemge antenna; nothing of the sort.
Hang up a piece of wire (same length a8 the an-
tenna) 4 quarter wave (8.2 t0 8.77 feet) away from
the horizontal antenna, either “‘behind” or **in
front” of it and you have yvour directive antenna
gystem. Simple? You will find that you have in-
creased your low angle radiation, which is the
only part of your total radiated _energy that is
effective. This will make the 7.5-watt itrans-
wiitter have as much signal strength ag & trans-
mitter geveral times as powerful with a non-
directive antenna. This is not only theory;itisa
practiced fact and works out better in practice
than theory.

We must be pardoned for spurting forth with
s0 much enthusiasm, We cannot say any
more without letting it out of the bag, and we
eannot hold off any longer. Twenty-eight mega-
cyeles is ripe and we are going to have some tests.
We have not time to correspond with foreign
sections and be assured of their codperation but
they will have advance notice—and 1t will prob-
ably be done on 28 megacycles. We will spend our
week-ends at W2JIN relieving Atwater if neces-
sary, but we will get the news across to all impor-
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tant outlying sections of the LAR.U. These
forthcoming tests—-wait, we need » little display
here,

: will be held in June. They will be on May
31-June 1. June 78, June 14-15, June 21-22 and
June 2% anc 20. All active and interested ama-
teur stations are invited to get in on these tests.
‘What active amateur can resist the lure of this
band that is at last holding forth some of its re-
wards?

Right her2 we want to compliment those ama-
#eur stations, all over the world, who have pio-
heer ed for over two years, for their “*stick-to-itive-
ness.” The least that the rest of us can do is to
hide our shame and move to this higher strata of
amateur [requencies—and do it in these fests!
We have had a new bateh of classy WAC certif-
licates made up and the pen is wet, waiting to
see who will be the first to rate » WAC for ten
Imeters. You will_have competition, too. G5BY
Ils active on this band, but so {ar has not put the
stunt over. And W2JN has the jump on many of
us too, but one little 7. 5-watter with a 16-foot
antenna and reflector with 8-foot feeder may snag
1XU2UU just at the right time and leave the
rest. of us in the dust. Just time enough to get
ieverything shipshape What say, fellows, let's
>maLe QRM on 28,- to 30,000 ke. dunng June.

'

Roanoke Division C‘-onvention

: T the ciose of the {930 annual Roanoke
? A Division Convention held at Charlotte,
' N. %, March 21 and 22, all delegates
,unanimously declared this the best and biggest
rconvention the Division had ever witnessed. The
'liberal and varied assortment of entertainment
‘features assured the full enjoyment of everyone in
attendance from the.newest brasspounder to the
.most sophisticated *final authority.” Plenty of
-excellent information was available to all classes
.of amateurs at the several technical sessions. This
_was no ordinary convention. Kvery event started
“on time as scheduled! While there was ample
chance to renew acquaintances with old friends
, and delegates in the course of trips and lunch hour
periods, there wag none of the tiresome ‘*standing
around” waiting for the program to begin seen at
-some smateur affairs. Entertainment a plenty
' was interspersed with technical and traffic dis-
" cussions, movies, inspection trips and covtests,
ssome of which were humorous, interesting and
“educational at the same time — not to mention
" the valuable prizes for those who took part.
Friday morning dawned fair and bright and a
record first day registration resulted. First on the
| program was & 15-mile automobile trip and visit
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to the 110,000 KVA Riverbend steam power
plant of the Duke Power Clompany where coal
is pulverized until it ean be burned like oil. Fol-
lowing a theater party at the Carolina Theater,
the delegates adjourned to the Chamber of
Commerce for a traffic meeting and discussion of
“frequency observance' conducted by F. E,
Handy, Communications Manager, of A.R.R.L.
Headquarters. Division Director W, T. Cravely
was in evidence early and at this mecting ascer-
tained the views of those assembled on the exten-
gion or further restriction of the 3500- to 3550-ke,
radiophone band and on other matters of general
concern. Not until after discussions lasting well
into Saturday moruning, however, did the major-
ity of those assembled *‘call it a day.”

Radio Supervisors T.. ", Herndon and George
Yewellyn conducted examinations Saturday
morning for over 35 candidates. Following the
official weleome of Chairman Gluck, Lieut. R. E.
Wilson, U. 8. N. (C.) R. from the Naval Base at
Newport News, Va. and Captain H. (i, Fair-
banks of the Army lngineers, most ably repre-
senting the C. A. 8. O, explained in turn the
Naval Reserve and the Army Amateur Radio
System. We were glad to observe later that a
good number of those present accepted the op-
portunity to file applications and line up with one
or both these services. A number of technical
contests were held. Dr. B. . Woodruff, r. {.
choke specialist and A.R.R.L. Director, was
persuaded to disclose some of his latest apparatus.
His explanation on the famous “T.N.T." trans-
mitter held close attention until the lunch hour,
after which the technical discussion was resumed
and continued with specifications on reeeivers,
monitors, field meters, chokes or what have vou
from W8CMP’s bag of tricks.

A trip to the new A. T, &, T. repeater station
was the next order of the day. One hundred fei-
fows were on deck for the big banquet which
started right on the dot after a brief intermission.
Director W, I'. Gravely was Master of Ceremo-
nies. Amos 'n’ Andy favored the banyuet with their
presence (via WBT). Then came varied (We won-
der if this includes “*Oh, You Lucky Little Devil,”
sung for our C!.M.— EiprTor) entertainment from
headliners at a local theater and group and in-
dividual dance numbers gracefully executed by
Charlotte young ladies. Speech making was
limited to five minutes, 2 plan which enabled
all to be heard and resulted in universal satis-
faction. Liars contests, Q-code spelling bees, »
search for the ugliest bhum, the one with the
higgest fect and many other events were followed
by more first class entertainment. Card tricks,
water and wine experiments, sleight of hand
stunts and many unusual appearances and disap-
pearances were made possible by black magic
under the capable direction of a professional;
F. L. Bunker, ex4CE, Greensboro, N. €. Chair--

(Continued on page 80)
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put away the Wouif Hong and the Rettysnitch
& rainute. I read something in the paper the other
day that's worth considering by all hands. Some-
body’s mother wrote it. You can see Mother stick-
ing out of it on all sides. It surely does make every
one who reads it think of that little old lady with
the soft look in her eyes when we used to take our
troubles to her. No doubt about it, son, there is
nothing in all this big world of ours that cowmes up
to Mother, She's the one that is always back of
us all, through thick and thin. She's the one that
ean be counted upon to stay to the end, no matter
what that end may be.

It reminds me of a well-known pieture, and
dog-goned if QST would make s mistake printing
# copy of it. Mother figures so big in amateur
radio, with her jelly glasses and her glass towel
rods and whatnots out of the kitchen, that she
rates having her picture in @ST. We ought to
adopt it as our Radio Mother. The picture shows
a big busky traffic cop, holding high in the air
his brawny arm, stopping all the big trueks,
busses, cars and horses, while a little old lady
crogses the street in safety. Under his big shelter-
ing arm she looks very little. The title of the pie-
ture is the biggest thing about it. Tt is, “Some-
body’s Mother.” Hard-boiled old beachcomber
that I am, I have to swallow a couple of times
avery time I look at it and read the title.

It could easily he the little Radio Mother's
picture, she who wrote to the paper. This Radio
Mother writes gomething like this:

“In case any one wants to know what, it means
to be the mother of an A.R.R.1L. member, I shall
itemize. R.M. prepares the hot cereal for early
morning breakfasts. R.M. provides the milk and
cake for the late snack before bedtime. R.M. types
reports, removes precious family pictures from
their frames so the latter can be used for licenses
and certificates. R.M. pays for the new lead-in
wires, new antenna and other wires. R.M. an-
swers the "phone and the door bell. R.M. soothes
the neighbors when gignals get out of their proper
channels and ruin broadeast reception. While
not as important ag the dry batteries, R.M. is a
useful adjunct to the amateur station.”

Just you bet vour life she is a useful adjunct to
every ham who ever lived. She’s about the most
useful adjunct any man ever has, though he five

to be a million. And say! Pipe the way the mother
spirit shines out in that little epic.

She says in another place: “If T had any linger-
ing doubts about the wisdom of sacrificing old
pictures for new licenses and permits, they were
all swept away one wonderful Sunday morning
when I came down to my kitchen to find a very
much elated young man who exclaimed, *I worked
WFAD At 11:30 he had picked up the signals of
WFA. Followed hours of patient waiting while
the operator in the Antarctic delivered messages
and news to various parts of the country.” Then
a CQ from WFA, and the thrilling contact was
made.

Listen here, you young squirts who have not.
vet been able to appreciate what Mother means,
make & note of the way Mother came through
with the picture frames. She was glad to do it.
She’s always glad to do anything for you. When
vou get spliced, make a note that the little wife
will put up a scrap that will make a hob-cat and
dog fight look like a disarmament conference,
when you suggest that she can the old family
stuff and let you have the frames for your li-
¢enses. You will only venture the suggestion once.

But Mother is different. When yvou filch her
jelly glasses to make a rectifier she says, “ Were
jelly glasses, T ask you, ever put to better use?"”
Wife will not say that. She will snatch vou bald-
headed. A wife is a useful adjunct too, all right,
but she's for putting the kids first and letting the
old man shift for himself if it’s a question between
the two,

This Mother who wrote the article in the paper
is some ham's mother all right, and here’s hoping
he appreciates her, Let him treat her kindly, for
he will not always have her. When she isgone
there never will be anybody to take her place,
Bhe tops everything in the station, boys. She's al-
ways in resonance, her wave is always pure, her
note is the one and only perfect D.(!., she never
wobbulates the slightest fraction, she never fades
Clome on, lads, hats off and all up! Here's to the
finest thing in the amateur radio station —
MOTHER.

“The Old Man.
—_— e
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An International 'Phone Dilemma
By The Alaskan

TE vear of 19285 brought the first
commercial use of radio telephones for
ecommunication between craft on the
C- fishing grounds of Alagka. At that time
they were in use on three cannery tenders and
. one floating cannery, all owned by one company,
and operating in the vicinity of Kodiak Island
where interference was negligible.
in the spring of 1929 several packing concerns
hecame interested in radio telephony as a means

i

" of commuricating between their boats and from

the boats vo the canneries. At the start of that
vear's fishing season there were about twelve
boats and twelve shore stations equipped to
operate on aimost the satne wavelength, and
special permission was granted by the Radio
(Commission to operate these installations (bosats
only) without licensed operators. It fell to the
1ot of au engineer or the skipper of each of these
hoats to operate his ship's radio.

Let us turn back to a day in the latter part of
July, 1929 — and see what might have happened.

Here i8 vbe Seandinavian skipper of the Wind-
ward calling anovher company boat, the Jorn 1.

“Hallo Vindvrard, hallo Viwdrard! Dag is
Vindpard. Alright now, you hare me now coom
back and Aye turn on for you.”

Then the voice of John Jacobsen, engineer
of the Weindward:

“Halloo, halloo, halloo. Vun two tree foor,

! vun two tree foor. Halloo. Yah sure, Aye hare

wou, you bet. And Chris (skipper of the Wind-
ward) say he lak to know why in 301
don't gvit loafing around and shake your legs.
He say you haf been tree foor day yust laying
ofer dare vaiting foor das fog to lift and ve trying
i patch up das hare trap and not gatting novares
gvick. Chris say he spose you vant him to come
ofer dare and show you vay ofer hare. Vell, fog
in lifting hare now and Ave can see half mile
out, from das Blake Rocks trap sv no use why
you cant't come ofer hare now. Alright, good-bye,
%o ahead.”

At which Wiggen gets duly cxcited and comes
back like thig: -

“Yah, vah, for two tree day now all Aye hare
i8 ‘Chris say dis’ und ‘Chris say dat.” All das
arazy faller Chris know how to do is cail me on
dis vireless vigger and say halp me do dis and
halp me do dat. Yah. But he alvays get you to
say It for him. Yah, Aye show him dat Aye can
eoom ofer dare and fix dose Cape Fox trap myself
and Chris can go voomp ofer board if Aye care.
Ve be dare in two hour. Coom ahead.”

0 K Veegan. Yah, Aye gat you. But ven da
Yone coom das far in two hour you bef. den Aye
skal eat my hat. Aye will lissen foor you in
two hour. Good-bye now, good-bye.”

Wiggen answers him and OK's, but we can
see they are too busy bawling each other oui
to make sure of the Windward’s position, Blake
Rocks is ten iniles farther from the Joan W,
than Cape Fox and Wiggen would steer a course
direct for C'ape Fox thinking the fog had risen
there. And if it has not — well, let's wait two
hours and see what happens. Let's jump the two
hours; it’s too long to wait.

“Hallo Vindrard. Hallo Vindpard. Hallo Yon.
Veegan calling you from da Vure Wubble-joo.
Ok you get me now” Go in.”

AUl das erazy faller Chriz know how to do i3 call me on dis
wiveless flyger . . .

*Yah, yah, sure Aye gat you. You yell so hard
Aye don’t need raddio sets for hare vou. Vell,
vot Aye tal you? You be hare in two hour you
say. Vell Aye don’t see you and Aye can see a
mile out now. You tink Youe is flying machine
you get here to qvick? Alright, good-bye, go
ahead.”

*‘Hallo, hallo. You sure am crasy. Ve can't be
raile from Cape Fox right now and fog is tick
as your brains. Ve can't see das bow of dag hare
hoat now. You tal dat crasy Svede skipper to
blow his vhistle so — Ouch! Pfs-s-st!” The
Joan's carrier wave stops. Something wrong!

John, on the Windward, keeps calling but with
no luck. Finally the Joan starts up again.

* Hallo, hallo Yon. Are you dare? You gat me?
Coom ahead.”

John seems excited now as he comes back,
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¥Yah, yah, yee hviz vy you don’t answer me?
You tink Aye stay hare all day o lis-ten for
Skoovy skipper vot ean't say his own name right?
Aye try tal you ve not at Cape Fox. Ve at Blake
Rocks. Blake Rocks. You gat me? Alvays you lie
how fast you go. Aye thought you know ve at
Blake Rocks. Alright, coom ahead.”

“Hallo Yohn. Yah, you smart faller and
ventleman and das anodder lie. Yah, you can’t
gay Blake Rocks so gude faller can understood
it. Ve vas going along fine and you say no fog in
a mile of you and Aye tink ve vay out in da clear
and Aye leave her go fool speed. Den hoomp,

Dien boomp, boomp! We hit somebing,

bhoomp. Ve hit. someting. May hand he hit das
hare little clock vot say ‘miles-Aye-am-per’ on
dis vireless vigger and Aye catch a kick in my
pants vot feels like Aye baf rumatics in my arm.
Das hare vireless ting vit Yerman lights and crasy
elocks and lIrish telephone too much foolishness
for me and Aye tooch das hare clock with das
Mike’s 'phone and it makes flash of fire and clock
stops viggling so Ayve shut down das fool ting vile
Ave look around vot, happened.

“ And hare ve are half out of vater on da beach
at Clape Fox light ven you say dare is no fog!
8o Aye am going to gvit das hare crasy boat

AN

tiattoo!
WALwoo! )

HALLOY,

vit the vireless gear and Ave go back to Sveden
vare no Norske liars tal you it is sun shine ven it
is tick as pea soup and Aye vill not even lissen
for you so coom up hare and pool us off das hare
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rock and bring das Chris vit you, by yee!” . . .
The **A” battery is dying out so let’s turn
our receiver off!

Tube Designation

HE evolution of a system for uniformliy

designating tubes of the sume type which

are manufactured by a number of concerns
has always been an editorial puzzler. The attempt
to designate tubes by general type alone not only
introduces editorial complications but also way
sometimes result in ambiguity. However, the
simple systemn we have adopted appears to escupe
most of the pitfalls, and those we have not seen
in advance will he met as they occur.

The method in general is fo use the last two
figures of the manufacturers’ type number pre-
ceded by the capitalized word “Type” and an
apostrophe. If a letter follows the last two figures
of the type number, it will be added with a hy-
phen intervening. Here are a few illustrations:

Radiotron UX-210 becomes Twpe '10. De-
Forest Audion 422 is designated Type ‘22, Ever-
eady-Raytheon FR-224 is generalized as Type
24, The Zetka Z-250 under this system is Type
‘50, Cunninghan's C-300-A is now Type 00-A;
and so on through the whole list of tube types
which bave the last two numerals of their type
numbers in common.

" There are a few tube {ypes which have the last
two figures of their type numbers identically
alike, although the tubes differ widely in charac-
teristics, and this pitfall must be avoided. Type
'45 might refer to Arcturus’ 145, a receiver power
autput tube —or the UV-845, RCA's H0-wait
modulator tube! In such cases, therefore, the
general type designation will indicate the more
common receiving tube. The power tube will
require further identifications.

in addition to this difficulty, there is vet an-
ather. All tubes of the sawme general type do not
have identiical characteristics. Many Type “10
tubes are designed and specified by their makers
for use as audio tubes only, and are not intended
for use as high-frequency oscillators, If an oscil-
lator tube is designated in a QST article as Type
'10, therefore, the designation is for only those
Type '10 tubes which are gpecified as oscillators
by their manufacturers.

Again, there may be instances of tubes of a
certain make but of a general type — which have
characteristics sufficiently different from other
tubes of that general type to make them particu-
larly applicable to a special purpose. If the What-
not Tube Company produces a Type '10 which
has an asbestos-wrapped filament and a fire-
brick envelope, QST reserves the privilege of
specifying the Whatnot 910 for oscillators o be
operated at 56 me. in blast furnaces.

—J.J. L.
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A.R.R.L. Cooperates With the “Arctic
Patrol” in Mid-winter Maneuvers
Work With Army Air Corps Successful

By F. E. Handy, Communications Manager

* Thank you and your organizaiion for the splendid swpport you yave the First Pursuil Group Maneuvers in connection with
whort wave radio communication. I am perfectly amazed at the results produced by your enthusinstic and able members.”
e 7, Truhee Davison, dssisiant Seereinry of War, In Charge of drmy dviation,

v I behalf of the fiters, 1 wunt to say we greatly appreciofe the cobperation of the members of the A R.R.L, Their aid grently

helped the progress of the flight.”’

— Major Ralph Royce, Commanding, First Pursuit Group.
Y The Adr Corps & very yru:te,{ul Same of the amnieurs &id exceptional work,
‘mul w distinct credit to the A .R.R.L, The flight was long druwn

The Washington Radio Club s « Hye organizaiion

out and colled for un extension of effort beyond that previcusly

rontemploted. Let me exrpress my sincere appreciation for your help and thank you, and through you, the headynarters station ot

Hariford which assisted tn such a helpful manner.”

‘Wilsen, WG, operator 4 B6.

- Captain H, M, McClelland, Office of the ¢
©* Thanks for your splendid codperation, Hope we can try another test under the same conditions, 73,

of the Air Corps,
o Staff Sergeant K., D.

W ith the hittle Hime to prepure, wmatenrs did well, WIM K was copied wnightly and the news reluyed to the offierrs of the Field
‘who apprecicated i, for teleqrams were at Hmes muck slower, Six aperators here always will be ready to codverale with the A.R.R.L.

in anything.” - E.

IGHTEEN pursuit 'planes and two army
transports under the command of Major

Royce took off from Selfridge Field,

" | Michigan, on January 10th for a ﬁlght to
'bpoka.ne, Washington, and return. All the "planes
‘were equipped with skiis instead of landing
wheels, for this flight over the plains and through
‘the mountsins was undertaken in the very dead
"of winter as a test of the personnel and equipment,
‘under such special conditions. One of the cargo
'vlanes was furnished with high frequency radio
rapparatus to determine the practical utility of
such equipment during long distance flights to
; remote sections. Arrangements for amateur coip-
eration were completed in late December and
active amateur stations along the entire line of
flight were chosen from our A.R.R. L. records and
cinformed of preliminary flight ecommunication
+ plans by speolal bulletin, The flight of the First
Pursuit Group is now a matter of history. The
record is one of flights made in the face of bliz-
zards and sleet marshalled by King Winter, It is
" a story of tussles with low temperatures, high
winds, low visibility due to mountains and fog, of
perseverance and victory in the daily task of
. starting twenty motors chilled by long exposure in
the open. Temperatures reached 32 degrees below
zero at Great Falls, Montana. A temperature of
H-below wag not uncommon for Minot, North
Dakota, and other points en route. There were no
~ heated hangars or garages to help. The pursuit
‘planes were faster than the heavily laden trans-
ports so that the special heaters carried for the
motors, & complement of mechanics and also the
radio ’plane and operator, were out-distanced.
'The Cirouwo, therefore, suffered from the lack of
some aids to cold weather navigation and in
sousequence met with some unexpected difficul-

Walter Gray, WYE, Selfridge Field, Michiyan,

ties. The {act remains that the ¥irst Pursuit
Ciroup surmounted all obstacles and gained ample
experience in Hying and handling 'planes under
adverse conditions. The CGroup covered 3500
miles, making its objective, then returning to its
base, Selfridge Field, arriving there un the eve-
ning of January 29. The personnel of the expedi-
tion numbered forty-three and there is little
doubt that every one of these men looks back on
the Bpokane Flight as the experience of a lifetime.

THE FORD TRI-MOTOR TRANSPORT 'PLANE

The tempurary antennn support as wsed in Minnenpolis
is shown, The antenna runs to lead-tn under the floor,

Although several of the pilots were chilled or
rendered hors de combut by frozen faces and
frozen hands and feet, there were no serious acci-
dents. Of course, there were a few broken axles
and damaged skiis and wings but those must be
expected in piloting a score of "planes over a 3500-
mile course with so many natural handicaps. One
pilot was foreed down fifty miles from the nearest
telegraph line or railroad with a broken piston,
One ‘plane was damaged bevond repair near
Beach, N. D., when the pilot crashed in a bliz-
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zard. Fortunately, his injuries were not serious.
Plumbers firepots, blow torches, live steam, hot
oil and Prestone were used to aid in starting the
'planes at different times. But it is not the purpose
of this article to repeat the detailed story of
flight difficuities. Most amateurs are sufficiently
familiar with the daily press stories which
included all details.

The communication story will most interest
amateurs, however. For three weeks (January 8
to 29), amateur stations all over the U, 8. A. stond
by to assist in the flight communications. There
were three important aspects of the codperation
of the League with the Army fliers: (1} A route
to and from the fliersover which reports, messages,
orders or press dispatehes might be handled by
amateur stations must be established and main-
tained to function as speedily and accurately as
possible — and at least onee daily. (2) Daily
press messages were to be filed by Major Royee,
relayed fo a message center at Hartford or
Detroit and Washington, there to be addressed to
newspapers in every city, town and hamlet; sent
by stations at the message centers, to be picked
up and copied by amateurs all over the country
and delivered to local newspapers with the Army
Alr Corps request for publication. (3) Daylight
eoiperation of amateur operators was desired in
monitoring the frequency of the fliers continu-
ously to intercept possible distress signals, re-
ports of grounded ’planes, needed supplies or other
dispatches relating to the safety or welfare of the
Group during flying hours (8 a.m. to 4 p.m.).

It was realized, due to the nature of amateur
raclio work, that but a limited number of ama-
teurs along the line of flight could help by
manning stations or listening posts in the day-
time, Affiliated club stations manned by several
operators were able to arrange coutinuous
watehes to help in a number of cases and are to be
commended on their efforts. The (eneral Electric
Company kept watch the first few minutes of
every hour for daylight emergency communica-
tions. Selected stations of the Army Signal Corps
Net were also on the job (during daylight hours)
to supplement the amateur work and insure the
safety of the fliers. These stations were relatively
remote from the line of flight as compared to
some of the amateur stations, however. It is
necessary to state at this point that since the
plane carrying the high frequency equipment was
seriously delayed, the plans for this third aspect
of the cooperation were of little practical value
after the first day, since the transport earrying
the radio operator was unable to follow the pur-
suit planes closely enough to communicate in-
telligently regarding their movements. Neverthe-
less, much was learned that should prove of value
in planning such communications contact for the
future.

The itinerary of the flight is indicated by the
map which accompanies this report, the northern
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route being followed on the trip west to Spokane
and the southern route taken for the return trip.
The expedition originally planned to take off
January Sth, but was delayed two days by an
unexpected sleet storm which coated the planeg
with tons of ice and made departure inadvisable.
Four days were allowed for each half of ihe trip,
but conditions made a change from the original
time schedule necessary.

ADVANCE PLANS

Following a requesi for coaperation, a confer~
ence was arranged for two days before Christmas.
H. J. Adamson, representing the Air Corps, dis-
cussed the proposed flight of the First Pursuit
Croup with the writer. Details concerning the
high frequency equipment to be taken on the
flight were unknown at the time. Nevertheless a
tentative agreement was reached. After the holi-
day, more definite plans were formulated and
rushed into final form. The time was short. The
*Spokane” route was laid out after some re-
search to determine the reliable and active
reporting stations from our A.R.R.L. records. A
skeleton route consisted of the reliable stations
located at points where the Group would pause at.
noonday or rest at nightfall. Intermediate stations
near to the line of Hight in addition to those on
the main route also received special advance
bulletins and were asked to help. But there was
little or no time for preliminary tests. A number
of messages was sent out with a view to perfect-
ing and testing ithe line-up at the same time.
Bach station in the chain was asked to make
schedules with the points east and west next
removed with which reliable contact could be
effected as well as to prepare for work with the
message cenfers.

Next in importance to our route were the plans:
for transmission and delivery of the press dis-
patches expected daily from the fliers. Two-way
work between amateurs and the radio-transport
’plane was contemplated throughout the Hight.
Press dispatches relayed to Washington and
Hartford must be retransmitted fo amateurs all
over the U. 8, A, copied and delivered locally in
every community. Arrangements were next com-
pleted for transmission of dispatches to the papers
from Washington, Detroit and Hartford stations
three times nightly (10:00 p.m., midnight and
1:00 a.m. E.S.1.) during the fight on 7150 and
3575 ke. C. J. Walter, W3AWM, Secretary of the
Washington Radio Club coérdinated the work of
all the Washington, D. C,, stations in the flight
codperation in addition to work from his own
station. Section Manager Wise, WSCEP, handled
necessary organization arrangements on  the
Detroit end. WIMK operation was arranged to
take care of the official and press hroadeasis
nightly except Wednesday, these transmissions to
be sent simultancously on the two frequencies
mentioned by use of two separate transmitters.
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On  Wednesday nights W3ASO, W3BWT,
WSCEP and WSDMS arranged to fill the gap and
transmit on 3575 ke. W3LA, W3GT (W3LX
and W3CDQ operating) and WEDMS would send
the dispatches on 7150 ke. Later, at the request
of Section Manager Quement, the dispatches were
sent on the 14-me. band from W3AIL W5QL
and W1SZ for the benefit of west coast umateurs.

At least six wecks' time must he allowed for
preparation, publication and distribution of in-
formation through QST so that course of making
plans known was out of the question. However,
the existing A.R.R.L. field organization with 1500
active and reliable Official Relay Stations well
distributed nationally, always ready for an im-
portant and worthwhile job regardless of difficul-
tics involved, could be notified of the flight com-
munications arrangements. There was barely
tirae for mail notices to be duplicated to all after
the message centers had been lined up. Club and
(J D. officials in each locality coirdinated the
wark of local amateurs to prevent unnecessary
duplication of effort, Informal meetings and tele-
phone conferences were held to the end that we
mlght offer the Air Corps the most effective per-
formance possible.in the second and third aspects
of our coiperation. Thus in the short space of two
weeks' time arrangements were established for
handling dispatches two ways with the First
Pursuit Group through its telegraph plane or by
way of amateur stations en route, for taking press
«dispatches for relay eastward, for the retransmis-
sion of these dispatches to all stations and papers
o definite schedules so they might be delivered in
all cities, for watches during flight to intercept
emergency traffic. At all times before and be-
tween the schedules for transmissions to all
‘amateurs, the stations at the message centers and
‘along the flight route were held in readiness for
‘the relaying of flight traffic. To avoid delays,
arrangements were made for the telegraph "plane
‘to broadeast its dispatches and for the message
-centers to hroadeast traffic at definite times if and
when two way contact could not be established
iquickly.

WIMK’s operating hours are between 7 p.m.
and 3 a.m. usually. Additional afternoon opera-
tion was arranged to further the purposes of
the flight. In addition to regular watches kept
bv RP, extra shifts were taken care of by EV and
'FH. Hourlv stand-by schedules were arranged
. with Washmg'bon stations to facilitate the ready
‘exchange of information and necessary transfers
of messages for the First Pursuit Group without
“delays. In order to devote full time to the flight

‘work, it was necessary for WIMK to cancel all
‘regular traffic schedules temporarily.

While these arrangements were in the making,
Staff Sergeant K. D. Wilson of Bolling Field
{(W3GT) was sent to Dayton, Ohio, to complete

-the installation of the radio equipment on the
 transport ’plane and make preliminary tests dur-
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ing the flight to Selfridge Field to join the First
Pursuit Group. The telegraph 'plane was assigned
the call signal AB6. An oscillator-amplifier trans-
mitter using Type '10 tubes and capable of work-
ing on either 9370 ke. (32 meters) or 5552 ke.
{54 meters) was installed. Wilson was able to
receive amateurs through a high noise level only

STAFF SERCGEANT K. D. WILSON,
AB6, (W3GT)

in the 7000-ke. band. A 400-volt plate supply was
available, Storage cells charged while the ’plane
wagin flight were the prime source of power. These
were good for about three hours when fully
charged. Different aniennas were tried out and
5552 ke. chosen as the best all around working
frequency. But as we shall see, the best of pre-
liminary arrangements must be modified by
circumstances. The excellent and thoroughly
tested initial installation, with such an experienced
amateur ag Wilson at the key, insured the success
of the radio operation. But the fact that the
Ford transport on which the installation was
made could not keep up with the faster pursuit
"planes and that it became further delayed when
a forced landing was made in deep snow under
unfavorable circumstances necessarily isolated
AB6 and made the telegraph ’plane useless during
the latter part of the flight insofar as communica-
tion with the main body of the First Pursuit
Group was concerned. Nevertheless, oxecellent
communication was established and maintained
with amateur operators by Wilson operating
ARG, But this part of the story is appropriately
told by the man hehind the station,

AB6
By Staff Sergeant K. D. Wilson, Operator

T takes a sense of humor to write the fiight of

I the First Pursuit Group along the Canadian
border during January in sub-zero weather
while down in the southwest corner of Mexico
{Tapachula) with the temperature close to 100
waiting for repair parts for our plane. (Wilson
flew with AB6 from Miami, Florida to Colon,
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Panama, February 20 non-stop in 11 hours 20
minutes.)

Arriving at Dayton December 28, a m.o.p.a.
transmitter and a receiver were installed on a
tri-motored Ford transport. A maximum of 1.2
amperes in the anteuna on both 32 and 54 meters
wag obtained while in flight bui only .5 or .8
ampere while on the ground. The antenna used
on the ground was the same as the one used in
flight except that it was held up by an 18-foot
juinted pole. This could be adjusted to work on
the first or third barmonie, the adjustment for
resonance being obtained by winding or um-
winding the antenna reel, WSDBK, WSDSN and
W8QU were active Dayton hams. On January 4
on the trip to Selfridge Field, contact was estab-
lished with WAR (Washington), WVS (Ft.
Benj. Harrison, Ind.) and WVT (Chicago) on 54
meters and maintained until the arrival ab
Detroit.

The first ground test for the benefit of ama-
teurs wag made at 7 p.m. January 6. Exactly at
7:15 p.m., our old friend W3LA (Washington)
answered my CQ). Contact both ways was perfect.
At the same time January 8, W3LA and ABG6
exchanged three megsages and quickly after
hooked WODRR, WOCVG, WVZ (Columbus),
WHHEK and WICOS in turn, receiving one mes-
sage from the last named station, All signals had
4 wallop that night.

On January 9 messages were again exchanged
during the contact with W3L4A, reception and
transmission conditions being perfect in spite of
very heavy snow. WOCOS, WVZ, W2BAE,
WIWV and WIMEK were contacted in the hour
that followed. Al signals were very steady.
Later this same night the shielding on the ignition
wires of the center motor caught fire and was
destroyed making rveception during flight im-
possible except for extremely loud signals. That
night also the transport started to sink through
the ice and several hours’ Wurk -was required to
get it to land.

On the morning of Janudry 10 the First Pur-
suit Group took off and although delayed, we
started for 8t. Ignace, 200 miles to the north, at
2:10 p.m., hoping to catch up with the Group
which wasg ahead of us, We flew at a height of
about 1000 feet, averaging 110 miles per hour.
The position was broadeast at Vassar, Bay City,
Clamphell, and Mackinaw City, Michigan. ‘We
landed at St. Ignace at 4:55 p.m. W3LA was
unable to copy AB6 due fo a4 high noise level.
WIDXP was contacted. A message was sent via
WVZ., WOCOS was worked. A message was sent
WYUFZM. Two were received from WI1MK with
difficulty. All signals were fading very badly.

The Group had made Duluth the previous
night. We left early next morning with that as our
destination and right away our troubles started
in earnest. At 9:30 a.m., we passed Patterson,
Michigan, reporting our position. At 9:45 we
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ran into a heavy snowstorm at Manistique and
were forced to land. 1 set up an antenna, tested,
and at 11:55 am. established communication
with WOEHI at Duluth. From him I received
the weather report and three messages from
Washington. A number of messages were sent,
and let me say that his wonderful coiperation was
appreciated. At 1:35 p.m. he gave us a favorable
weather report and we took off immediately. We
ran into fog and snow over Amasa, Michigan, and
were forced down a second time at 4:20 p.m.,
landing in & small field. At 4:23 p.m. I hooked
Laurium, Aichigan, WOEGE sent s message
which was relayed to Washington via WSCNR
and received one ongmatmg at Spokane (W7ACH,
via WTAIZ), At 433 pm. 1 worked WOAXE
{Marquette) who had schedules with Duluth
amateurs, giving him our location and handling
traflic. That night I found we were in one of those
famous dead spots In the iron ore country or
perhaps partly due to the heavy snow. All signals
were weak and swinging and 1 was hardly able
to work WI1MK, WVZ was only strength one,

January 12 to 15 a blizzard raged, roads being
impassable. I walked three miles on the night
of the 12th to the ‘plane, communicating with
WOKHI at Duluth, but signals died down rapidly
due to the fact thai the baitery had frozen,
Anyone who has never started an air-cooled motor
at twenty below zero will be unable to realize
whaf we went through on January fifteenth and
sixteenth. Finally we got away from Amasa at
) p.m, on the 16th, arriving at Wausau, Wis-
consin at 3:35 p.m. That evening at 7:30 p.m.,
W8QU (Dayton, Ohio) came through very weakly.
This was followed by a contach with W2AQOF.
It was 31 helow, endangering the operators’ ears
and hands so after copying some traffic *‘QST”
from ilartford, WIMK, AB6 sigued off. Next
morning (January 17) WODRR at Marquette and
later WOGKR of the same city, contacted AB6
and learned of our plans to take off for Minneapo-
lis. WI1MI was contacted at 8:22 p.m. However,
we lost one of the motors due to the oil lines
freezing and so were forced to remain in Wausau
for some time. Little radio work was done until
January 25, due to the uselessness of the bat-
teries that had been frozen. The storage cells
were fully charged but lasted only about an hour
on test.

On January 25 the hatteries were installed
again at ABG, and at the usual time (8:30 p.m.)
1 raised WIMK sending three messages. Later
WSWO at Detroit was contacted. At last, on
January 26, we got under way for Minneapolis,
getting hold of WOEFK and WIBVH that eve-

‘ning. Two or three flying hours had enabled me

to charge the baitery partially and the charging
was continued while the center motor was being
overhauled. Our plan was to proceed west along
the “return route” to rejoin Major Royce and
the Group as early as possible but instructions
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were received to await the arrival of the Group at
Minneapolis, On the 27th W2XAC exchanged
messages with AB6 and later the same night
WODRR, WVZ and WIBVH were worked. The
apirit and hospitality of the Twin City hams was
wonderful and I visited quite a number of the
loeal stations, At the key of WIBVH’s home 1
worked W9COS, WIAIR and a number of ather
old friends. Later, back at ABG, WOAIR was
worked again, QST’s sent and messages cleared.

As soon as we joined the entire Group at noon
on January 28, we left for Wausau. On arrival 1
worked WOGKR (Marquette), giving him the
time of arrival of the twenty planes. We went to
the banquet that night, so AB% was quiet. The
fu]lowmg day we left for Detroit via Bay Clity,
svudmg position reports at intervals, After the
battery failed, no more work was done. The
transport arrived back at Selfridge Field January
#0), thus completing a thrilling flight. I am sorry
that we were not able to stay with the Group ull
the way to Spokane. [ will say that we were more
than pleased with the response and the cobpera-
tion of the amateurs in spite of our limited operat-
ing conditions due to power supply, isolation from
ihe Group and intense cold. Stations in every
distriet in the U, 8. A, and Canada were copied
but no log kept of this. Here is the list of stations
worked from AB6 during the flight in the order
of the amount of traffic handled by each:
:WQEHI WIRVH WIOFZM WRW0O WHHK
WIMK wWoC083 W9AXE WOEFK wW9DYS
W3LA WOEGF W8QU WYAIR W2BAE W9DXP
W2XAC WIDRR W2AO0F WIGKR WIWV

Of course there are many additional reports of
different ways in which amateurs helped in the
relaying of roessages from AB6 or other codpera-
tion with the fliers which cannot be indicated in
the log of the telegraph "plane. The excellent ad-
vance codperation in transmitting  acdvance
weather reports from WOFZM (St. Ignace) to
WYE (Selfridge Field) was extremely helpful, for
txample. WOBN, W9BCM, WODFG and many
others broadecast position reports and information
at different times. Reports broadeast and mes-
gages sent to Hartford and Washington from
W8SB (Bay Uity), WOFHU (Wausau), and
‘v\ 9DYS (Ishpeming) enabled all cooperating
mnateurs* to tell promptly when the 'plane
passed over Bay City, when it arrived at Wausau
and the like. WOEQV, Dollar Bay, as well as
others, broadecast Duluth flying weather and

*in au unde rtahmg of this size it is impossible to credit
ull the vodperstion given in the several phases of service
szxdproni Bulky logs, yurds of newspaper chppmgs. repors
'on AB6 inciuding comment on the arranging of continuous
watches, special messages relayed here and there in con-
mection with vhe tlight and the like, have been received
Jrom many sources. Many reports are iissing either due to
neyligence or because some amateurs are modest to a fault
or thought that what they enjoyed dciug was of little
inoment. We have tried to classify all. If there are mistakes

ar wmissions we can only ask your patience and considera-
'tion of thege things.
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other reports at the start. W9CSI, while under
doctors’ orders, delivered a great deal of traffic
relayed from WI1MK while the telegraph ’plane,
was In trouble at Amasa, keeping schedules and
relaying by telephone while AB6 was off the air,
until foreed to discontinue his work by influenza.

W9BHH, WOAIR, WICE, W9DYS, WOEHI,
WI10GR, WIMEK, WuBCM, WOEHX, WIFBJ,

WOEBO, WOEJQ, WOCTW, W9DXZ, WSEY,
W8CRT, WOEGU, WICOS, W4FT, WIDRR,
WOEBO, WIGGA, WODGS and others unre-
eorded helped in relaying and delivering AB6
traffic. Hundreds of amateurs were logged
calling AB6G whenever the ‘plane went on the air,
OFf course it was impossible to contact ull. Ama-
teurs both near and far from the line of Hight
listened direct o the progress reports. All re-
ported ABG very steady. 'The frequency remained
fixed from day to day; 54 meters was used for all
work. The note was reported as “‘near d.e.” by
WI1AD (Bellows Falls, Vt.} and others who sent
reports to Headquarterb after the flight.
During the final stage of the Hight when the
telegraph "plane wasover Lake Michigan, W9AIR,

TRANSPORYT 'PLANE
AND OPERATOR
An tdea of "vlane wize may be hud by comparisun with the

A CLOSL-UP VIEW OF

indiidual  (Qpr.  Wilson), This

Minneapolis,

photo  wis  taken in

Sleepy FEye, Minn., intercepted the position
reports sent when passing Beaver Island and
other points hourly during the {rip, retrausmit-
ting the information to all amateurs and the mes=
sage centers.

AMATEUR CONTACT WITH THE MAIN GROUP

As we have seen, the telegraph ‘plane was
quickly left behind and was not available for
handling Major Royce's communications from
day to day. It was necessary for him to adopt
the next alternative, to avuil himself of the
services volunteered by amateurs all along the
prearranged route for filing press dispatches,
messages and reports.

On the first day of the flight the main Group
reached Duluth. Lounsberry of WOEHI, W9DOQ,
WIGKO and others were very much on the job.
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But an unexpected difficulty turned up here. In
the short time for making arrangements in ad-
vance of the flight, one detail had been neglected.
Without credentials, it was practically impossible
to get in touch with any of the fliers, least of all
the Commanding Officer of the Group, due to the
great public interest. WIMEK had previousty con~
tacted WOEHT and was eagerly calling for messages
and dispatches. Hours sped by, WOEHI was un-
heard. The operator was still trying to *‘crash the
banquet’’ to get the essential information to keep
the wheels turning. Finally at a late hour, WOEFK
{Minneapolis) was worked. He 'phoned Major
Royee at the banquet, d4nd was successful in
getting the first dispatch which wag promptly
transmitted to Washington and Hartford.
WOEHI scheduled W9BPM and received useful
advance weather reports for the Group.

The fight moved westward rapidly. Due to the
length of the dispatches, it was necessary to have
reliable contacts and also 0 move the messages
over as great distances as possible to save time
spent in unnecessary relaying. It became neces-
sury almost at once to look for reliable *‘half-
way '’ stations to work directly with the eastern
message centers. The greatest eredit is due {o
stations WIDFG (Wellesley Beeman, James-
town, N. D.) and WOBPM (University of North
Dakota, Grand Forks, N. ID.) operated chiefly by
E. A. Garard. Night after night these two sta-
tions stood by in readiness to relay the press and
traffic. Without this aid, the advancé plans for
digsemination of the press dispatches would have
failed on a number of occasions and all amateurs
standing-by for the broadeasts would have been
“let down.” When the Croup arrived ai (rand
Forks, Bob Moore, WOFHP, went to the airport,
got traffic and passed it to Barker, WOEGU, be-
fore the *planes left at noon. Later in the after-
noon, a second message was filed and passed
promptly to W9AQH ut Minneapolis. On the
second night of the flight, when Major Royce
reached Minot, N. D., it was WODFG who got
in touch with the Commanding Officer and trans-
mitted the press eastward. This station helped by
keeping the East informed of news received
through the local press, also handling eighteen
separate press dispatches at different times during
the flight. The third night {January 12) the
Ciroup was somewhat delayed. The long official
dispatch from Major Royece came in from
WIAFM (Minot, N. D.} through CGarard,
W9BPM, on this night, a fine bit of operating.
WOFZP and WOFHP assisted in the general work
at WOBPM. The record shows a message from
the Croup via WRYA, and WIMK to WYE at
Selfridge. On the fourth night, WOBPM had the
official dispatch again. Incidental codperation
was received from WOGTH. January 14, WOGKR,
WIBPM and WOEHI were all helping but no
official dispatch was received. The next day was
Wednesday. WSDMS and WSBGY were on the

asT
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job and the broadeasts went out from Washing-
ton and Detroit on schedule. The Group had a
hectic day with S2-below-zero weather at Great
Falls. ‘The press came through very late on
January 16 via W7AAT and WOBVF. W7FO,
M. R. Cooper and L. (i, Davies, (WT7JX) of the
Butte Radio Club, kept a continuous 24-hour
watch from the beginning of the Hight until
January 24 and was instrumental in the handling
of our next dispatch. The weather bulleting
supplied from WT7FO were much appreciated.
First official news of the arrival at Spokane wasg
received from WTAFQ of that city with the
incidental codperation of WTAAT, W7DD,
W7FO and via WODFG-WOBPM. The following
dispatch from Spokane was copied in part from
W7AHO by W4JR and also by WOBPM. WIMK
got the fragmentary report from both and was
able to weld it into one complete report in time
for the scheduled trangmissions, The dispatch of
January 20 came in from W7AHT, Spokane,
via WOOND and W2AWT but this was delayed
by the stations handling and was received too
late to be useful. Unofficial press reported by
stations along the “Spokane Route”” was used in
vompiling information to fill the gap. Dozens of
stations stood by to help in calling Spokane and
the real reasons for omissions or delays on a few
reports from the far end of the route are not yvet
known.

The first long and official report to come through
on the return tlight was sent “Q8T" from Miles
City, W7HP, on January 23 and copied direct
at WIMK without prearrangement. The two
following days WODFG got it in. Major Royce
heard that the Ford transport and telegraph
‘plune was en route to meet him and word was
passed along via WIDFG and WIMK to inform
the officer in charge of this ‘plane to remain at
Minneapolis. Just as soon ag the {iroup arrived
at Fargo, N. D., the information was broadcast
from WODEL and this also was copied at W1MEK,
Later WODEL was contacted and the official
dispateh received. WODGE transmitted the re-
port from Minneapolis. Information of the ar-
rival at Wausau wasg received via WOBVH,
WIGKR, WOOTW and WODGE. The honor of
bandling the last and final press fell to WSAZD at
Detroit. on the arrival there January 29,

WORE AT THE MESSAGE CENTERS

In general the stations lined up for special work
at Washington, Detroit, and Hartford functioned
just as planned in advance, Captain McClelland
and Lieut. Ennis of the Army Air Clorps “‘sat in”
at different amateur stations in Washington and
followed the story of communication with and
progress of the flight at first hand., An hourly
schedule with different Washington stations was
arranged by WIMK for the exchange of in-
formation with the Headquarters of the Air
Clorps, to facilitate prompt transmission of mes-
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sages, ete. W3PM, W3LA, W3ASO (operated
alko by W3CDQ and W3LX), W3CAB and
W3BWT took turns in holding down the Wash-
ington end between 4 p.m, and 2 a.m. daily. All
deserve the greatest credit for being on the job
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storms. The flight work was put over by personal
sacrifice, & substitute being obtained to teach in
Stephenson'’s place nights during the flight. Before
Wilson took off, a group of the Detroit men visited
him at Selfridge.

Press relaged

Lothe Ri. \z:-

WeAR W RAIDS
KAIAF

N | |
\\ ] | “  M—e

ARK v

b s

" UHIS MAP SHOWS THE ROUTE TAKEN BY THE ARMY PATROL AND STATIONS WHICH COOPERATED
t Phe northern route was followed guing westward and the southern route shows the return fivht

and sticking to the schedules through thick and
thin. W3LA was most successful of all the Wash~
ington stations in contacting AB6, moving
traflic easily — more credit to his two paralleled
210’s and cryvstal d.c.

The chiei difficulty in keeping Washington
schedules resulted from the fact that W1IMK was
heavily vverloaded at certain hours so that cer-
tain scheduies could not function. The A.R.R.L.
'station had to bend every effort toward reception
iof press dispatches for the nightly transmissions.
I The official and special broadeasts required
precedence over everything else since all partici-
ipating League nrembers were concerned. Daily
-afternoon schedules were kept with Schenectady.
'W2AOF, W2XAC and WSDSP also were worked
for exchange of information with Schenectady.
‘In general, contact with Washington, Detroit
and Schenectady was satisfactory. The 3575-ke.
‘transmitter proved most useful for late evening
lwork after the fade-out on the higher frequency.
(Aunother transmitter and operator functioning
isimultaneously with the regular equipment at
'WIMXK would have considerably facilitated the
iexchange of information during the hours of peak
itraffic load st this station,

' In Detroit, WSDMS, W8CEP, W8DYH and
WBAZD kept things moving, likewise. 8.C.M.
'Wise organized the local stations and in addition
"undertook =0 gend the scheduled press messages
~on 3604 ke. Wednesdays. Stephenson, W8DMS,
devoted much time to daily broadeasting of flight
ireports and in Hartford, we copied Wednesday
( night press from this station which was also widely
reported from other sections. Some trouble was
experiencec with autennsa failures in heavy sleet

RECEPTION OF DISPATCHES

Now just a2 word about the success of the
scheduled transmissions from the message centers,
These were widely copied. Many amateurs off the
line of flight depended on getting the latest in~
formation from W1MK or the other stations-en-
gaged in sending the addressed news. All the
messages carried a preamble requesting that they
be retransmitted by slations copying them.
WIDQN, WICTW, WSCEO, WOAPY, W4WE
and many other amateurs unrecorded assisted in
the general program in this manner.

QRM made copy “spotty” on 7150 ke, and
off-frequency amateur 'phones sometimes broke
it up on 3575 ke. When possible at W1IMK, dis-
patches were repeated between scheduled trans-
missions to enable amateurs to make ‘‘fills”
where necessary in their copy. On the longer
broadeasts, it was necegsary for listeners to wait
for a later transmission schedule if something was
missed. Time did not permit all to bhe repeated.
In some cases rebroadeasting by member-stations
wag still in progress at 4 and 5 a.m. and i is
unfortunate that reports are not complete so that
we may inform loyal operators of the good work
they accomplish in this way. According to reports,
most dependence was placed in reception direct
from W1MK, even on the west coast. The utility
of the 14-me. broadeasts arranged at the request
of west coast amateurs is unknown.

A number of amateurs was discouraged by the
lack of interest of hard boiled newspaper men in
the addressed dispatches and in the flight. Of
eourse, wire services covered the activities of the
Group from all large cities en route. The tele-
graph ‘plane was down at Amasa so we had no
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“exclusive news” from remote points. In one
eastern city, papers used little of the woaterial their
own wire services had to offer. A major emergency
might have altered thig attitude quickly but we
are thankfyl that it did not happen. In considera-~
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the first “‘copy” printed. Some successful opera~-
tors forgot to report or sending in clippings too
because they thought the degree of success foo
small to meuntion. Modesty or a desire to keep the
clippings can be blamed. Many sections where

PRESS REPORTS (BY DISTRICTS)

Column
Inches

1z

Station Faoper
WIAQL Bangor Daily News
wieT1 Norwalk Hour
WIMK Hartford Courant

Hartford Times
wWIiwv Boston Post
2AA Merrick (N. Y.) Courier

W TT, W2AYM Brooklyn (N. Y.} Daily Eagle
W2BGO Bronx Home News

. WALX, WaCDQ
WAHE, WAFX, W4SP

Washington Herald
Washington Morning Post
Enoxville New Sentinel

Remarks
See Note B,

Morning paper.,

Evening paper.

See Note A, It is also of note that little press
uxs'n materinl on the flight was used in
Boston papers.

Crarbled by paper. Also see Note A,

Three delivered. None used.,

LT copied from & to 4:10 a.m.

With station photograph.
Fine, well organized work here. FB,

W6EAAZ San Jase Culifornia All copied from WIMEK 7150 ke, Hee Note B,
WO6AKW Lancaster Ledger-Gazette Weekly paper, WEDMS worked Jun, sth;
WaCT Jan. 9th—I16 dispatches eo)
direct from WIME, one from W‘)DE]’_
two from WEDMS., Four relsved to
KAIAP, Eight to KAIDJ!!! Splendid
work.,
WHBZU Cloneord Beam 24 All pres:s direct from WIMK through QRM.
7
WOEDK Osakland Poss: ,.nqun'et 20
WTFQ Butte Montana 2014
WT7HP Miles City Montana 1% No final report from W7THP.
WRAMA Erie Dispatch Herald 20 Erte Amateur Radio Club Secretary,
{Wagner) No daily reports copied.
WEAWOQ Seranton Republican & SHee Note A,
The Serantonian
WSCEO Pittsburgh Sun Telegraph 29 Full daily reports supplied.
(McAuly} Pittsburgh Press 19 See Note B,
WSDBK Dayton Daily News 12
WRDME The Auburn Citizen 36 Ser Note A, Papers busy with local sensa-
tions.,
WEDMS " Detroit Free Press . Delivered each evening and used in eurly
edition,
WS0A \w,gara F alls Gazefte 68 Good eodperation.,
WwWsSB 10
WOACT Ilinois State Register (Springfield) 60 Also relayed to WOQI.
WOAXE The Laurium *“ News" 4 Editor refused to use press.
W9BN, WODSH, WOEFK, Minneapolis Journal 25 See Note A. Every paper wag "phoned dauily
WHBVH, WODGE and given press by at least one Twin Clity
station,
WIBPM Crand Forks, N. D. T
WICE The Daily Mining Journal (Mar- 20
quette)
WIDEL, WOFWO, WaDIC Fargo, N. D, Q Direw, Payne, Newton and Hetland of
WDAY also cobperating in flight.
‘WOFHP, WOFZP CGirand Forks, N. D, 25
WIFLG, WODEB The Topeka Daily 30 Reported by Sec’y Tiffany, EKaw Valley
Radio Club.
Hathaway Chicago Daily News 15 Reported hy WOPA,
WHQl Daily Ilinois Star (Beardstown) 60
KAIAF The Manila Daily Bulletin 30 Relayed from WOAKW,
KA1DJ The Manila Daily Bulletin 40 Relayed from WEAKW.

tion of unanticipated handicaps, wonderful results
were obtained in a large number of cities. The
clippings turned in from all sources make a stack
several inches high after press association and
War Department releases are disearded and if laid
end to end — but we haven’t time to try that.
Anyway, the Spokane flight reports make a
mighty impressive exhibit!

No doubt there are operators who were dis-
couraged by meeting with difficulty in getting

we feel sure good work was done were not heard
from. We wish it were possible to make a correet
estimate of the amount of work it was impossible
to credit in our tabulation. Thanks are due every
amateur who followed instructions in ecopying
and delivering dispatches and in thus helping the

Norte A. - Delivered to three other papers that gave
no codperation,

Nore B. - Delivered every night but the paper gave
preference to wire services and did not use it every time,
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 Air Corps and the cause of amateur radio. Those
~who met with difficulties deserve all the more
'eredit for their efforts to surmount difficulties.

As you may judge from the comments of the

" officers of the Air Corps which have been placed
- ab the beginning of this article, the results were

considered well worth while by those for whom
our effort “was made. The public recognition ac-

“eorded our work has an importance that cannot

be discounted, too.
As proof of the fact that many stations were

. delinquent in reporting, let us point to the fact

thai few of the codperating stations on the west-

“ern end of the route caine through with even a

postal reporting the part played by their stations.
The facts regarding such participation are miss-
ing from this report except in cases where we have
been able io dig them out of the logs of sume of

- the fellows in the central part of the country.

. Routine communications department reports

show some additional information. WYEVE,

. W1RV and WINI handled a 365-word flight
" message from Spokane, W7AHT., WSHK handled
. pregs from the Army fliers. WOEAT was offered

evening press when he worked W7ANT, Great
Falls, on 5500-ke. 'phone, but since he couldn’t
relay it, W7ANT passed it to WODXO, Ban-
croft, lowa. WYEVE and WIERM handled
Army traffic from WYAIR. Viers, W7AAT, worked
WGBET, lining up a route from Ked Lodge,
Montana, to Spokane. WINY was in touch with
W7ABO and WT7HP ftrying to get press for
WIDFG.

W9AH, Duluth, gave lots of the press dis-
patches to the local papers. W8LI, Akron,
copied the news from Headquarters and got his
name in the paper every night. W7AAW, Bonner,
Montana, handled Army flight traffic. W1BD
copied press aud delivered it to the papers.
WOFFD and W5QL were on the job copying and

- rebroadeasting the dispatches, W5RH-W5BBF

copied all the WIMK broadecasts on the flight
for the papers.: W7ACS, Tacoma, Washington,
did his part, copying WIMK through fierce
QRM. These among other similar reports make
us sure that the codperation was much more
widespread and effective than indicated ex-
clusively by specific reports.

Organized activity was particularly evident
over the eastern half of the ‘“Spokane route.”
Many schedules were arranged by radio to meet

. the requirements of the First Pursuit Group as

it progressed from day to day. At many points

amateurs (WOFZM, WIDFG, W7HP, ete.) ob-

tained the necessary permission from the Radio
Division to move stations to local airports to
hetter codperate in receiving weather reports and
establishing communiecation with the outside on
arrival of the First Pursuit Group.

Minnespolis -amateurs were very active, as
well as those we have mentioned in Wisconsin
and Michigan, W9EFK and WIEFJ were on
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watch all but threc days of the flight. Brooke of
WOIDSH had things well lined up for countinuous
watches from WOBN and WIDGE as well as
his own station when the telegraph plane was iu
flight. Good contact maintained with WYE,
Selfridge, and WOEHI, Duluth. Gerlich of W9BN
has a log of which any station might be proud,
seven operators cofiperating in the communica-

Prote Courtesy “Detroft Times” via WSDM S
SGT. K. D. WILSON AT CONTROLS OF- 4B6
This photo shows the ovperating room aboard the transport
'
plane.
The oscillator-amplifier transmitter @s shown vhove the
recetver,

tion work, and results of value were ubtained.
Adams, Soules, Gerlich, Leach, Cottam, Mears
and Smith operate WOBN. WOBVH did most ex-
cellent flight work and was in touch with WOEGU.
WoXI, WOEYL, W9BHB, WHCCX, WICLY and
WIGGA all took an active part. Wilson visited
WIBVH, WOEFK and W9BN while at Minneap-
olis,

North Dakota stations kept schedules with the
Hast consistently and bore the burden of attempt-
ing to get the press from those “wide open
spaces” in Montana. Much of the great success of
the flight work must be credited to the efforts
of WODFG, W9BPM, WIAFM and WODEL.
The operators at Grand Forks codrdinated their
efforts so that as complete a watch as possible was
maintained. B. A. Garard worked WOBPM keep-
ing schedules with WY9EHI for all the latest
reports from Duluth. Bob Moore operated
WOFHP keeping daily schedules with W9DGS
at Jamestown for the whole period of the flight.
Bob Dettman did his part at WOFZP. Davy of
WIAFM handled nine messages from the (iroup
not including the press. These were all passed east
through the schedules with WOBPM. WIA¥YM
deserves a lot of credit for the work of this station
was carried on while the operator was confined to
his bed with mumps. Newspapers and local offi-
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cials al DMinot received first information on
departure of the CGroup from Crand Forks
through WOAFM and WIBPM.

The James River Radio Club arranged James-
town coidperation so that there was at least one
station on the air at all times. WOBVF con-
tacted Spokane direct and got the press on the
night when the first three fliers arrived there.
WIDFG gave an excellent account of himself as
already shown. He got details of the accident at
Beach and reasons for the HAight being forced
down there on the return trip. W9DGS spent
hourg watching progress and sending broadcasts
whenever late information came in. At Fargo a
meeting of the Radio Club was held at the State
Clollege and arranged a schedule of shifts for a
sixteen-hour watch. Payne (W9DEL), Smithson
and Drew (W9DIC), Olson (WOFWO), Hetland
and Newton (WIDAY-WIALY) and Hall, Schulz
and Sweet of the club were on duty, copying ABG,
keeping the papers informed, handling press and
traffic. Smithson, WIDIC, took his vacation at
this time s0 he could be on duty all day. The
well organized work proved very effective and
Headquarters is grateful for the part played
by each operator as well as for the very full
reports.

In Montana W7FO was the outstandingly ac-
tive station, operating continuously for 21 days,
relaying much traffic and obtaining the coopera-
tion of the Montana Power Company snd the
Electric and Radio Company for the Hlight work.
For some reason, the Montans stations did not
seem to connect on schedule with points east and
west, While individual work was attempted by
some of the stations shown on our route map, the
only detailed report was received from W7FO.

At Spokane W7ABX, W7TJ, W7QF, W7AIZ
and W7VL were informed and ready to codper-
ate. WTAAY reported in to the message centers
promptly when he thought the fliers had arrived,
Official dispatches st Spokane were started from
W7AHO and W7AHT.

But Jittle remains to be told. The experiences of
those who took part were most valuable. Much
was learned of value to the Air Corps and to the
A.R.R.L. in this coiiperation. In general, amateur
contact work was an enthusiastic success. It may
be regarded as unfortunate that the telegraph
plane was not able to stay with the Group
throughout the flight, but in spite of that, our
efforts were modified to meet the situation and
with the success that we have indicated. There
was an element of personal gacrifice. Amateurs
suffered mauny individual inconveniences that
communications might be put through success-
fully. There was also the reward that comes to
operators who have given unselfishly of their best
efforts in the knowledge of work well done.

The progress of the flight was followed with
intense interest by all hams on the air at the time,
whether able to take part in “Spokane route”
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work. The slogan at WIMK and the half-way
stations was “pet that press” and half the coun-
try stood by or called on Spokane or Montans to
help us over the hard spots. Many vperators who
had planned to enter the Sweepstakes contest
gave this up in order to continue active participa-~
tion in the Air Corps communication. There were
hundreds of opportunities to put over brilliang
relays, to work AB6 and win fame and to do
worthwhile things. It is estimated that over a
thousand stations assisted in some phase of the
work at different times, Some remarkable and
interesting logs were sent in with reports, notably
from WOAIR, W9BN, WSCEO, W6EDK and
WOBPM. For example, WOAIR's log covers 22
closely typed pages, without marging, It is s
recital that will make an interesting memento of
this work for years to come. A unique receiving
arrangement with two detectors and tuning units
interchangeable at will by the throwing of & four-
pole double-throw switch made it possible for
WOAIR to follow hoth sides of contacts with
ABS6 {or communication between any two other
stationg for that matier) at will.

A few quotations from typical letters and re-
ports will suffice to indicate the deep enjoyment
and general interest in this communication
problem.

“ Although not the original T.O.M., I am 63
years old, and interested in land line operating
from the age of 15. The rransmiiter is kept in
order for emergency use so I jumped into the
game and got a great kick out of it. Worked AB6
and handled several messages to and from
WIMK. Got the best kick when WODFG had
press and could not get WIMK. Gave WiIMK a
‘QRZ WIDFG’ and they clicked five seconds
after.” -— Robert 8. Rose, WODRR, Marquetle,
Mich.

“Had wonderful codperation from W7AAT at
Red Lodge, Mont., who gave me information and
press on schedule. Reports were given to the

- Signal Officer via WVY {Sun Franeisco’. This was

& very wonderful experience and the work was
mighty interesting. Long hours have been kept
with the oceasional help of W6ATC. With my
Army net and my A.R.R.L. ORS skeds I was in
fine shape for this event.” — Edward Kohls,
WEEDK, Berkeley, Calif.

“Thanks for a good time. I would ecertainly
enjoy another such expedition. Cive RP of
WIMK my congrats and 73. He deserves special
mention on his fine operating.”’ -— Herman Rad-
loff, WIAIR, Sleepy Eye, Minn.

“ Ag for the flight codperation in general, it sure
was lots of fun and I got » great kick out of it.
This work was instrumental in leading me to send
in that application for ORS appointment. I've
resolved to be a real traffic man! Here's to our
activities and eobperation and to a bigger and
better A R.R.L.,"” — Bob Moore, WOFHP, Grand
Forks, N. D.
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An All-Service Portable Receiver®

By Howard Allan Chinn**

HE receiver herein described was con-
structed for use as a portable short-
wave receiver serviceable in the lab-
. oratory, in the field, in an automobile or
©in aireraft. It is light in weight, compact, com-
1 pletely shielded, covers a wide band of frequen-
. cies, is very easily portable and is entirely self-
i contained, ready for operation wherever it is
' placed.
* The complete receiver, including the necessary
, batteries, weighs twelve pounds and the alumi-
' num case measures 5 x 8 x 9 inches. Aluminum
. was chosen for the eabinet, because of its light
i weight combined with strength and because of
" the shielding properties of a metal case. Sheet
i aluminum 1/16-inch thick was used and theresult-
' ing cabinet is as sturdy, if not more so, than one
made of 14-inch wood. Inasmuch as the volume
- of the wood necessary would have heen eight
| times thau of the aluminum (assuming !¢-inch
. wood and 1/163nch aluminum), the metal case
is lighter than-one maude of white pine, oak,
mahogany or any of the other common woods.
T'he weight per cubic foot of aluminum is 167
pounds, of white pine 30 pounds, oak and ma-
hogany about 50 pounds. A }i-inch ecabinet of
i wood would, therefore, have approximately the
sume weight, but would by no means be able to
withstand abuse as well ag the aluminum case.
Furthermore, a cabinet of lg-inch wood adds
almost an inch to all dimensions if the same vol-
ume insid: the cabinet is to be obtained.

The top and the bottom of the case are hinged
in place with a hooked binge which permits their
complete removal, if desired, when changing the
plug-in coils or the batteries, The sides and back
are of one piece of aluminum bent to shape and
with a flange bent on the {ront edges to provide
» means of bolting the front panel in place. This
one piece backiand sides makes it unnecessary
to use angle aluminum to hold the cabinet itself
together, thus saving weight and considerably
simplifying the construction since it is not neces-
sary to luy out, drill, and tap numerous angle
pieces for the corners. The only mounting screws
necessary are those bolting the front panel in
place,

Hooks are mounted from the eight corners to
permit the wusual spring suspension which is
essential when the set is to be mounted in an
antomobile or airplane. The leather handle

# (Clontritution from the Round Hill Research (IAXV-
1XV),

#* Massachuselty Institute of Technology, Cambridge,
Mass,

{which is easily removed when not required) is
of convenience when the receiver is being used
in the laboratory or is to be carried by hand.

As the set, including all batteries, is well
shielded, there is little interference from the
stray disturbances caused by the ignition system

THIS PORTABLE RECEIVER I4 ADAPTABLE T0
ALL SERVICES, INCLUDING AVIATION

It was used as an aircraft receiver during the summer of
1829 on the dirigible ** Mayflower" while the ship was af the
dispusal of the Massachusetts Unstitute of Technalogy through
the courtesy of the Goodyear-Zeppelin Corporation. The re-
cedver wetghs bul 12 pounds, ready for serwce.

of the motor. The only energy of any consequence
that can reach the set is that collected by the
antenna which, when carefully placed in the car
or 'plane, will pick up very little ignition noise,
The circuit used is the conventional regenera-
tive detector and two-stage transformer-coupled
amplifier. Tuning is accomplished by a small
variable condenser shunted by & larger one. This
arrangement permits open tuning scales; that is,
tuning that is not difficult or critical and yet
permits the coverage of a wide band of frequencies
without resort to dozens of plugin coils. The large
tuning condenser C; has four positions, minimum,
maximum and two intermediate positions which
are determined experimentally. The intermediate
positions are so chosen that the tuning ranges
overlap. That is, a signal that is heard with (
at a minimum (position 1) and ) at 100° can
also be heard with C; on the first intermediate
position (2) and C, at the lower end of the scale.
Four positions of C; permits the adjustment of the
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secondary tuning eapacity for any value between
the combined minimum of ', and C: and their
combined maximum capacity.

The secondary tuning condenser, ('), is on the
left looking at the front panel; the throttle con-

QsT
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forthe rotors of the variable condensers. The radio-
frequency circuits were wired with heavy bus-bar
wire in order that there would be no movement of
the wires caused by vibration if the set were
being moved while in operation. This precaution
is very necessary since the least move-

ment of these wires would cause the sig-
nal to waver both in frequency and in-
tensity.

The grid leak must be connecied as
shown if the desirable positive bias is
to be had for the detector grid. This
method of connection could be avoided
by connecting the aluminum case and
ground to *A plus” instead of “A
minus” as shown, but it is good prac-
tice for uniformity to always connect
the “A minus,” “B minus” and “C
plus” together and ground this point.
This standard practice avoids consider-
able confusion when numerous receivers
and osvillators are in use since it is then
known that the battery connections and

i
.

THE EQUIPMENT ABOVE THE SUB-BASE

from left to right, the varinble condensers ave secondary luning ),
1) and regeneraiion control (CR). The detectar tube iz the one

range-shift
neyt to the inductance.

denser, (s, is on the right. The auxiliary secondary
condenser, (', is the upper center knob,

The filament rheostat at the lower center of
the panel is in the negative filament lead in urder
that the voliage drop across this resistor (14
volts when the “A" batteries are new) may be
useid as a “C” bias for the amplifier tubes. This
detail of wiring provides a “C" bias of
very nearly the desired value which
greatly decreases the drain on the “B™
batteries and gives better amplification.
A filament rheostat permits the use of
the “A” hatteries until the terminal
voltage under load has dropped to three

the polarity of the shields are always
alike. Tt 8 most annoyving to have a
shield connected to the *“plus A" come
in contact with one connected to the
“minug A" when a common hattery
iz being used. Connecting the “B minus”
to the **A minus” and grounding this point
avoids the danger of blowing the tubes should
the “B.plus” become grounded (the hattery
is shorted but the filaments are safe).

The tube suckets are mounted on a piece of
bakelite the same width as the sockets and just

€ BFC
G __“C; gtl;l) ey
£ e de 2 T

volts (the rated wvoltage of the tubes
used) and is, therefore, to be preferred
in place of a filament ballast resistor.
The filament control jack, which is
mounted on a piece of hakelite to insu-
late it from the panel, is quite essential,
as it hag been found that during trans-
portation of the receiver it is very easy
for the tilament rheostat to become turned
on, thus ecausing an undesired drain on
the hatteries were the circuit not opened
by the jack contacts.

When wiring the set it must be borne
in mind that one side of the rheostat is
probably grounded and must be con-
neeted  accordingly. Although many
points of the circuit are connected to
ground or the metal panel, wire connections must
actually be made and reliance must not be made
on contact through the panel such as is provided

FIG,

g and
s~ Sangrms 2,

4i-ohm Carcter * Tmp®
RIFC — Samson type 85 radlo-frequency choke,
Ty and fla—« Thordars

AME
RV,

A
- Br
oo 45V

t. = THE CIRCUIT OF THE ALL-PURPOSE PORTABLE

RECEIVER

I, La, L — See text and coil table,
Cy— General Rudio Al-ppfd, midget condenxer,
2 — Hammariund /’”)-,uyjri mideiget condensers.

-ppfid, grid condenser with grid-leak clips,
. grid leak.
rheostat,

Type h-I 7 nudio transformers,
P 32185 and the bakolite hube-shelf is

long enough to hold three. The center portion of
this shelf was removed to save weight and to
provide & space for the connecting leads to pass
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to the sockets, The tube socket shelf is supported
at the ends by sponge rubber whieh fastens to the
under side of the tube shelf and is held elear of the
‘main shelf by small bakelite strips. Connection
-i3 made to all the socket terminals by means of
.small copper braid. This means of mounting and
‘'making eonnections insures the sovkets being
cushioned from shocks which the carrying case
receives.
 The ground binding post is mounted directly
on the aluminum panel, but a wire connection is
made direcily to it from the proper part of the
circuit. The antenna binding post and 'phone
jack are mounted on u plew of oune~inch square
'bakelite and a 3j-inch hole in the panel is made
to clear these parts.

Three 4 Yg-volt **C"' hatteries are connected in
parallel to supply the filaments of the tubes.
This **A”-battery supply will give approxi-
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‘Tickler:
No, turns 10 15 20
Wiresize .. No.2%ds.0. No 28 dasc. No 2%ds.e,
Length of
winding. . Tu slot In slot In slot
FREQUENCY RANGE (KILOCYCLES)
Cyin Position 1 12,500-10,000 TT0-5260 4280-2830
¢ -1 10,700-8100  5460-4350  2010-2310
s " 3 3820-7320 4410 0 ~ 1085
# * 4 TTO0-6670  ; 0 2046-1795

Midwest Division Convention
Ames, lowa, May 9th and 10th

N to Ames, gang — on to Ames!- The Mid-
O west Division A.R.R.L. Official Conven-
tion and Ninth Radio Amateurs’ Short
Course, under the auspices of Towa State College,
will be held this year as usual at Ames on the 0th
and 10th of May. Technical talks on

all phases of amatenr work will he given
.bv one of the cditors of QST, and

. E. Handy, Communications Man-
ager, A.R.R.L., and author of the Radio
Amateur’s Handbook. F. H. Schnell,
“‘the Ace of Radio’” and Chief of Staff
for the Radio & Television Institute of
Chicago, will also be one of the princi-
pal speakers — and he always has some-
thing good to say. (ither prominent
speakers will be. Prof. Carl Menzer,
University of Iowa; Prof.J. K. McNeely
of lowa State College; Prof. C, M. Jan-
sky, Jr., of Washington, D. C.; Mr, P.C.
Rawls of the T Technical Equipment Co.,
Des Moines, as well as Messrs, J. W,
Doty and A. E. Rydberg of KOIL,
Clouncil Bluffs.

THE RECEIVER SANS CABINET

Erery inch of available space 18 witlized, The hatteries fit beneath the

! sub-panel beside the wmplifuing transformers.

; mately 100 hours of service before the terminal
voltage of vhe batteries drops below three volts.
i The “B7-voltage is obtained from two of the
.small sized (one pound elags) ‘B’ batteries.
: The five batterics just fit into the space under the
. sub-panel that is not taken up by the amplifying
“transformer.

. Filver-Marshall type 130-T coil forms are used
for the tuning inductances. The constants are
as follows:

COIL A R <

- Diameter.. ... [$234 $2 124"

" No. turns. . 4 i %
Wire size. No. 28 d.s.e.  No, 28 ds.c. No. 2‘% d.s.c
Length of

winding... 1% inch 316 inch 17 inch

, Becondary:

No. turns, . B (3% 4014
Wire size. No. 20 dse. No 2xdse.  No, 2% dac.
Length of ©

winding. . 3¢ inch 14 inch 114 inch

Registration will begin at ¢:00 a.m.
on Friday in the Engineering Building,
lowa State College. A change is being
made this year — and that is the ban-
quet will be held on Saturday evening, and boy!
it’s going to be some explosion. On to Ames,
gang - on to Ames!

Hudson Division. Convention
New York City, May 23 and 24

EAR ye, Hudson Division “Hams,” the
eall for our annual eonvention, to be
- held at the Hotel Pennsylvania, New
York City, on May 23rd and 24th. Director
Walsh is sponsoring the affair and has appointed
Mr. A. B. V’Hara, Chairman, and Mr. Dave
Talley, Treasurer. As in the past there will be
plenty of good talks and entertainment. during
the two days, ending with a banquet on Saturday,
night which will satisfy everybody. Drop & line to
Director A, L. Walsh, 220 West 42nd Street, New
York City, and make your reservation. -
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Official Frequency System

HE Official Frequeney Station Com-

mittee, a part of the Experimenters’

Hection of the A RR.L., has arranged

the services described below for the
brnefit of the members of the League and others
who may wish to use them.

1. standard Frequeney Transmissions ave sent
by 1he Standard Frequeney Stations WOXL and
WIAXV (known as O.F.8.-8.F.) on definite sched-
wles with a high degree of accuracy. All the prin-
cipal amateur bands are eovered, several points
betng riven in each so that frequency meters
may be accurately calibrated.?

These transmissions are based on piezo-cleetrie
frequency standards, The standard used by
WOXL is checked at intervals by the Bureau of
Standards at ‘Washingtun That used at WIAXYV
is checked against the standard time interval
in the M. I, T. laboratory at Round Hill

2. Offieial Frequeney Uransmissions arve send
by 0 ficial Frequeney Stations (known as O.F.8)
at a somewhat lesser degree of aceuracy, These
stations do not transmif. on regular schedules but,
announee their frequency af the end of at least
every oiher transmission during their regular
amateur operation, Such stations will measure
the frequency of your transmission upon request.

Practical suggmtlons are alwayvs welcome and
should be sent to the proper member of the
Clommittee whieh is composed of the following:
Don ¢, Wallace, WGAM, Chairman in charge of
.18, Room 410, 209 Pine Ave., Long Beach,

Calif.; Prof. C. M. Jansky, Jr., care of University

of Minnesota, Minneapolis, Minn.; and Killian
V. R. Lansingh, W6QX, in charge of O.F.8-8.F.,
Box @i, Hollywood, Calif,

S“TANDARD FREQUENCY SCHEDULES

Friday Evensng Schedules Friday and Sunday Afternoon

Schedules
Time Frequency, ke. Time Time
{p.an.) {p.m.) (pm.}
A B AB BB [ D
} 3300 7000 FO00 { 4:00 7000 14,000 $:00 25,000
3550 Y100 7100 .'212 7100 14,100 3112 29,000
3.3

3600 7200 7200 24 7200 14,200

4
4 30,000
Y300 7300 | 4:36 7300 14,300
4

3 :%700 14,000
L. 3500 48 (Lo 14400 | 38 14200
... 3650 4:00 14,400

L. WEB0

H000

The time is the local standard time at the
transmitting station. 8:00 .M. at W1AXYV is 0100
GCT, and 8:00 eom. at WOXL is 0200 G.C.T.
Similariy, 4:00 .M. at W1AXVig 2100 G.C.T. and
4:00 p.M. at WOXL is 2200 G.C.T,

FRee *
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ttilizing Standard Frequency Transmissions,”
Hept., 1029,
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DATES OF TRANSMISSION
Date Schedule Niation
May 2, Friday A WIANY
“ 4, Sunday D WONL
" B Frday BB WIAXYV
v AB WOXT.
¢ B WIAXY
v y, Friday AB WoXL
' Sanday [ WIAXY
hmr\ i, Friday A WIANY
: Ii Friday BR WIAXY
“riday R WIANY
2, Sunday [ WIANV

As explained elsewhere in this issue of ST,
WOXI, will not transmit schedules during June,

Schedule “BBR” sent at 2100 G.CUE, on one
Friday of each month is {ransmitted at that
hour for the purticular benefit of Furopesn sta-
tions. If sufficient reports on its reception are
not received, it will be discontinued.

THE fTATIONS

WIAXY: Massachusetts Institute of Tech-
nology, Communications Department Experi-

ment Station, Round Hill, Dartmouth, Mass,,
L. A, Chinn in charge. Uses Eastern Standard
Time and characteristic letter “(.”

WOXL: \(mhwe%em Broadeasting, Ine,
R. F. D. No. 3, Anoka, Minn., 1I. 5. MeCartney
in charge, assisted by Lyall K. Smith, Ivan 1iI.
Anderson and CGeorge Collier. I‘sm Central
Standard Time and characteristic letter **D.”

DIVISION OF TIME

A total of 12 minutes is allotted to each trans-
mission divided as follows:

4 minutes — QST QST QST de {call letters).

3 minutes — Charaeteristic letter (*¢i"" or
“D7Y sent very slowly and broken by call letters
each half minute.

! minute — Statement of frequency in kilo-
eycles to nearest integral figure.

4 minutes — Time allowed to change to next
frequency.

ACCURACY

The transmissions of both stations will he
within 1/10 of 1% of the frequencies herein an-
nounced, which is considerably better than the
aceuracy to which the average good amateur
frequency meter can be calibrated and main-
tained constant. During each transmission by
W1AXYV the integral frequency nearest its exact
frequency within 1/100 of 19 will be announced
for the benefit of thoge able to use such accuracy,
but for all general amateur purposes the fre-
quency of transmission of hoth stations may be
assumed equal to the figures as herein given.

(Continued on nage 74)
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The All-Section Sweepstakes Contest

By E. L. Battey, Assistant to the Communications Manager

ITIH shouts of, *“On ye Brave;

‘Who rush to glory, or the grave!”
the starting pistol was fired at 0000
G C.T. o January 18, and the All-
Section Sweepstakes Contest was under way. The
participants locked to the two weeks ahead of
them and wondered. . . . They kuew of the
great possibilities of the contest; they knew of the
posgible high scores; they knew of those three
unique trophies set aside for the leaders; they

t

Each received message counied one point, and
each transmitted message one point, making u
score of two points for each QSO, if a message
had been successfully transmitted and reccived.
It was possible, therefore, to score two for every
Q80, but the scoring did not stop there. What-
ever total score was made by éxchanging mes-
sages was multiplied by the number of sections
with which messages had been exchanged. As
there are 6% sections, there was a possible multi-

, WIADW, WINNER OF SWEEPSTAKES CONTEST

knew of the very attractive brown lithographed
certificates awaiting the winners in the sixty-eight
ARR.L. sections; they knew . . . but let us
glance at the rules of the contest as outlined in
December QST . . .

. The Sweepstakes Clontest, which was, in effect,
tthe first Nasional Relay Contest, was open to all
amateurs ir each of the 68 AR.R.L. sections
throughout the United States und Canada, and
including Hawaii, Alaska, P. 1., Porto Rico, Cuba,
ete. Participants -were allowed to exchange but
one message each way with a station for credit in
the contest, but were permitted to exchange mes-
sages with as many stations as possible, Messages
had to be transmitted in complete form with city
of origin, station of origin, number, date, address,
text, and signature, the text being of no less than
ten words (plain language count). Messages that
«did not coraply with this rule were designated
incomplete, and likewise the QS0 on which they
were exchanged was eliminated from the contest.

plier of 68, Think what that meant!! There was
no fimit to the possible scores!

And now the two weeks of the contest are a
memory, the award eommittee has completed its
tedious task of checking over the logs submitted,
and we are ready to present the results. WIADW
made the “elean sweep” with his score of 13,158,
and wins first prize!l He swept the air with a-
signal from a Hi-C Hartley, using an 852 part
time, and & UV-203-A for the remainder of the
contest. Messages were exchanged with 153 sta-
tions in 43 sections on the 3500-, 7000- and 14,000~
ke. bands. We secretly suspeet that WIADW is
now making up a little lost sleep after that
splendid piece of work! WIDEX claims the sec-
ond prize by virtue of exchanging messages with
142 stations in 43 sections for a score of 12,212/
Work at WODEX was carried out with a single
Type '10 on the 3500- and 14,000-ke. bands. It is
interesting to note that both WIADW and
WIDEX succeeded in chalking up 43 sections to
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their eredit. Cloge on WIDEX s heels is W2BAL
with a score of 12,090 made by swapping messages
with 155 stations in 39 sections! W2BAIL did not
enter the contest until January 24, a week after
the siart, but he worked hard, and the third prize
is his. He used the 7000~ and 14,000-ke. bands.
WIADW, WODEX and W2BAI1 are all one-man
stations and in view of this we realize how the
operators must have stepped to run up the scores
they did. Our hats are off to them!

At this point let us review the contest from the
participants' angle and discuss the various points
brought out by those who took part. The out-
standing difficulty encouniered by all was the
educating of other amateurs in the whys and
wherefores of the contest. Practically every
coutestant who made any comment at all on the
competition mentioned that he found it pretty
tough sledding to get a message out of most sta-
tions, In about three out of every five cases it was
necessary to explain what the contest was all
about, what was necessary before points could be
counted, that it was not necessary to euter before-
hand, ete., ete., and much time was lost by all this
explaining. But why all the doubt and un-
certainty and seeming ignorance of ithe existence
of the contest? Surely it was not because it had
come unberalded. The December issue of QST
contained a complete explanation and list of rules,
and the January number announced the trophies
and certificates to be awarded to the winning
stations. So much was said in (ST that every
amateur should have had at least a jair concep-
tion of the contest. Why then . . . ?? Yes, you
have hit the nail on the head — “ Amateurs do
not properly read QS7'.’ This newest complaint,
mentioped in the LARYU. Section of January
ST, bas been confirmed to the “zth” degree in
the Sweepstakes Contest. It is truly astounding
to learn how many fellows, who say that they
“read QST,” are found absolutely **in the dark”
when a contest such as we are recounting comes
along. But let's move on and see what else we can
find out about the contest. There was a certain
group, but fortunately a much smaller one than
the *non-readers,” that took & rather indifferent
attitude toward the whole affair. Not being ac-
tively engaged in or interested in contest work
themselves, they had to be persuaded a lot before
they would come through with & message. Many
actually refused to have anything to do with the
contest. Did those fellows stop to think that five
minutes spent in an exchange of messages would
help the other man in his efforts to run up a good
geore, and at the same time make the QSO more
interesting, and give both operators practise in
message handling, which by the way, is what
most of the ‘“indifferent” amateurs need?!
WI1WYV sums up the poor spirit of the *‘indiffer-
ent group” quite effectively when be says, “In
looking hack over all the various experiences I
bad in the Contest, I couldn’t help but think

cHTHLE SULILU~ AUune b, 1 ilay
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what 2 millennjum it would be if all amateurs
would practise the Golden Rule.”

Then there were the fellows who were perfectly
willing to exchange messages but, when asked to,
were lost because they had no idea of how to prop-
erly send even a simple message. We won't say
anything further about this group. They know
their faults! All in a&ll the contest certainly
showerd up many shortecomings in operating and
in operators.

It will be well to point out scveral misappre-
hensions regarding the rules of the contest. No
rule was set forth whereby it was necessary that &
contacted station he actually participating in the
contest but, nevertheless, many assumed that
this must be s0 and eonsequently passed up many
valid points. Some participants thought it was
necessary that stations contacted send Head-
dquarters copies of the two messages exchanged ag
an additional check on the QSO before any
points would be counted, although nothing was
said in the rules to this effect. A few over-cautious
souls believed that fogs and messages had to he
submiited on standard A.R.R.L. forms and that a
careful check would be made to eliminate any
points made with a non-member of the T.eague.
We are certainly sorry that such misunderstand-
ings came up, but we see httle excuse for them.
In any contest it is always safe to follow the rules
s they ure written. If you do this, you cannot go
far wrong!

Now that we have bared the unfortunate sides
of the contest, let us see what we can dig up on the
“sunny side.” That the coniest was enjoyed by
those who took part is clearly evident from the
comments made by contestants in reporting their
seores. WRA(Q) (ex-1AAQC), an old-timer, says, 1
enjoyed it more than auy contest in years.”
WOGKI remarks, ' Believe contest was very good
dope and got & kick out of it. . . . | P'm for more
like it.”

Many participants made similar comments,
and the cry for another “National Coniest™ ig
now in the air. Many amateurs got some much-
needed practise in message handling, and we dare
guy that there are now a number of individuals
who have the Sweepstakes Contest to thank for
their knowledge of proper operating procedure. A
better conception of the AR .R.L. sections was
obtained by most contestants, and many were
able to work sections they had never even heard
before. :

One of the outstanding good points of the
Sweepstakes Contest was the fact that the fellow
with low power was at no great disadvantage, and
was able to strut his stuff with the best of them.
WSRAPQ), the certificate winner in the Western
Penngylvania section, ran up his score using only
180 volts of “B” batteries on a Type '01-Al
W6CTP, second high in the San Diego section,
used a Type '12-A with 300 volts r.a.c. WOACU
boosted the lllinois total to the tune of 1680



¢ The scores of the various contest-

-close of this write-up. They are listed
-aecording to the stunding of each sco-
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points with a Type, '71-A fed by 175 voltsof “B”

‘bats. The kigh- and low-power stations ran neck
‘and neck i this contest.

There was one station at least which used
'phone during the contest. This was WOGHI in
Baldwin, Kansag. His score of 2592 was made to a

Jarge extent on 3500-ke. 'phone. Good work,
CWOGHL

. The choice of frequencies is an important factor
iin every contest, and it is interesting to note
which frequency bands proved most popular in
this contest. All participants either confined their
‘efforts to the 3500-, 7000- or 14,000-ke.

QsT
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Sweepstakes Clontest were eliminated because of
off-frequency operation. No more than one off-
frequency report was received for any station.

It will be noted that the three leading sections
also boast the three **high stations” for the coun-
try: WIADW, WI9DEX and W2BAI respec-
tively. It is also well to observe that the certificate
winner in almost every section is a well-known
traffic man. Many are League officials. WIWV,
winner in Bastern Massachusetts, is the SCM of
that section; WOERU, Illinois victor, is Route
Manager for his section; K4KD, who takes the

‘band, or divided their time on these
.three bands. Out of 90 stations report-
'ing totals, 22 worked on both the 7000-
‘and 14,000-ke. bands; 22 worked on
7000 ke. only; 17 pounded away oun
(all three bands; 15 used the 3500~ and
7000-ke. channels; 6 did all their work
on 3500 ke.; 4 preferred the 3500-
. 14,000-ke. combination ;and 4 operated
on 14,000 ke, only. It is surprising to
“note the number of stations success-
fully working the 7000-ke. band, es-
peetally when this band is so loudly
“proclaimed  “QRM  headquarters.”
C'an this band be so bad after all?

ants and sections are given at the

Ehis (5 0 Loty st amstae Rudes Soiien

D

Ehe Amevican Badio Relap League, Fne
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‘tion, and each participating station
, . p :

“tions represented. Clertificates will go

within the section. There are 48 sec-
to but 46

"of these sections, as no station in the other two
“sent in a report in accordance with the rules.

Stations marked with an asterisk were not ac-
tually taking part in the contest and did not

submit a score, They merely seut in the messages

they exchanged to be checked and counted on

" participating stations’ scores. The award com-

mittee has given them a score, however, and
although they are not eligible for prizes, their
scores are credited to their respective sections,
Tt is with much regret that we must record the
disqualification of one participating station. It
wag stated most clearly in the rules that ‘‘the
date and tme acknowledged” must be noted on
avery message, W7AC would have had a pretty

. aeore of 1680 points had he not slipped up and

failed to record the time the exchanges were made.

" We elimingte this station only out of fairness to

the other participants who were more accurate

, and submiited satisfactory proof of their various

two-way communications in line with the Clon-
test rules. A very few contestants were reported

by Official Observers as working off-frequency

during the contest, but as two off-frequency
reports were deemed necessary by the irregulari-

. ties committee to constitute a disqualification, we

are pleased. to report that no participants in the

HERE IS ONE OF THE CERTIFICATES

honors for Porto Rico, is SCM of the Porto Rico-
Virgin Islands section; W6WB, another winner,
is SCM of the San Francisco section. Up in Can-
ada VE2AC, SCM of Quebec, takes the certificate
for the Quebee section. The New Mexico certifi-
cate goes to the SCM of that section, WSHAHI.
Likewise, the SCM of Montana, W7AAT, walks
away with the certificate out there. A glance at
the list of winners will reveal many more equally
active brass pounders,
And now for the scores —

SWEEPSTAKES CCONTEST SCORES

Section
Section Station Seore Seury
Connecticut WIADW 13,158
WIMEK 5,976
WIUE 494
WI1VZ * 2
WI1APZ * 2
lo.64:2
fowa WIDEX 12,212
WIEOP ¢
WIARW * 2
12,274
B, New York W2BAI 12,090
12,000
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. Massachusetts

Kaunsas

illinnis

$ihio

New York C-L. I,

Cmtario

Portn Rice-V, 1.

MMichigan

Oregon

Dtah-Wyoming

North Dakota

Washington

W. New York

West Virginia

WIWY
WI1DS
WIAAT
WIRV
WITL
Wi1AL =

(18
WHOH
WOoGDH

WIERUT

WORSH

WIACU
WarCw
WoQI *
W

WSARS#
WSBL'S

Wa20rQ
WZAYM
W2BST

VESET
VE3DA

KiRkKD

WSBQY
WSDYKR
WSPP
WSLA

W7AJW
W7ACH
W7ARX
W7TWR

WaDPJ
W7AAH

| WIRVE

WoDs

wWiGP
W7FA
W7ACS
W7AJH *

WRDSP
WRQL
WSBIO
WECMW #

WSIB

5,270
2,254
4 ?f(!

i

4,032

506
26
A

5,392
072

2,704

OsT

5220

7,804

5,360

5,180

5,116

4,672

4,364

4,264

4,086

2,856

2,392

W. Pennsylvania

Hapia Clara V.

North Texas

faox Angeles

Han Franeiseo

F.. Pennsy vania

W Messarchusetis

Saskatchewun
Wiscotssin
Quebee
Oklahoma,

Bissouri

New Mexico

So. New Jersey

Han Diego

Alabama
Virginia
Todiana

So. Minnesota

North Carolina

Gla.-8, C.-Cuabsa-Isle of

Pines

New Hampshire

WSAPQ
WSDLG
WSDPIL*
WHDN() *

WeyYyu
WHRYH
WeDQH

WHATM
WHAMEK #

WEAM
WoRTT

WHWR
WHRREK
WECES *

WANMYZ
WalGs

WIAZW
WIBKCG
WIZB
WICNT, *
WISW *
VEATH
WOTAW
VEZAC
WHZAV
WoCIB

WODON
WORBMU *

WHAHI
WHAJL
wauT
W6EP7Z
WoCTP
WoBYP *
WAAG
W3ARU
WIGKI
WOGGA
WIBN *
WAFT *

W488

wiIp

{(Continued un page 6}
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3
T ¥.242
1,044
036
44
2,028
1,760
1.768
1.702
1426
o
1.6562
1,581
18
o
1.604
SO0
g
i}
16
1.572
3,540
1,510
|02
04
D50
Q50
4950
450
024
15
@
LIRS
A30
112
442 |
416 i
416
300
08
a
400
312
312
240
240
i76
PRI
200
200
176
176
144
144
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- Changes in A.R.R.L.
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Standard Frequency

Service

WI1AXV to Give Individual QRG Service—WOXL to
Discontinue Schedules

N keep'ng with the A.R.R.L. policy of a
greater and more accurate frequency ecali-
bration. service to amateurs, Standard
Frequency Station W1AXY will supplement,

its regular standard frequency broadcasts with a
direet frequency checking service o individual

*'The procedure, then, will be as follows:

“One hour before our regular S.F. schedule
we will call *CQ de WIAXY QGG? AR Two
operators — using separate receivers — will listen
for replies. As soon as a station is heard calling
WI1AXYV, his irequency will be measured and

WoXL'S STANDARD FREQUENCY CREW
In addition to their regular duties on the technical staff of WCCO, they have been handling the

Stundard Frequency Tronsmissions of WXL sine:
engineer in charge of WCCO's transmilter ut

6, Startingal Mp!pfl weed Tvan H. A nderson,
Anoka; Hugh S. McCartney, the station's chief

cngineer; Lyall K. Swith; and (eorge Collier,

‘amateur stations; This new serviee should have
‘a marked eifect in clearing up off-frequency oper-

ation. Needless to say, it has the hearty ap-

iproval of the O, ¥. 8. Committee.

r

As described by Mr. Howard A. Chinon, who
is in charge of WIAXYV at the Round Hill Re-
-search Division of the Mass. Inst. of Technology,
'Round Hill, South Dartmouth, Mass., the

.frequeney checking serviece will operate as follows:

“PDuring the hour preceding each standard
, frequency broadeast from WI1AXYV we will work
‘ as many amateur stations as pogsible and messgure

their transiitted frequency {or them. The pre-
ceigion of the measurement will be better than
0.1 per cent in all the amateur bands. Our trans-

mitter will be adjusted to the frequency of the

“first standard frequency scheduled for trans-
" mission during the following hour, but we will
+ listen for replies throughout that band.

“In order that amateurs may know that we
“are on the air to give this service, I suggest the
new ‘Y signal, ‘QGG: — Do you wish your fre-
qguency measured?’

upon answering him we will give him his QRG.

*Meanwhile, the other operator will be listen-
ing for other stations and immediately the trans-
mitter is free he can work any station he has
heard calling us. Therefore, stations can call us

- although we are in communication with someone
alse. It will be necessary for the successful fune-
tioning of the service, however, that stations de-
siring a frequenecy check have patience and stay
with us until we can answer them.

“Our only request is that upon receiving his
QRG, no matter bow far away or close by he
may be, the station drop us a line acknowledging
the service in order that we shall have something
in our files to show for our efforts.”

WI1AXV will also act as an Official Observing
Station and notify stations heard operating off
frequency. After a station has been warned once
and is again heard operating off frequency, his
call will be reported to A.R.R.L. Headquarters.

Now this direct service from W1AXV means
more than may appear at a casual glance. The

{C'ontinued on page 76)

—
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Experimenters’ Section

A BIMPLE METHOD OF CHECKING MODULATION
PERCENTAGE

HE determination of the percentage of

modulation on a 'phone transmitter is

of as much interest and value to the

amatoeur as fo the broadeast engineer,
beeause it is an index of the effectiveness of the
set. As has been previously pointed out in QST
the higher the modulation factor (within the
modulation capability of the transmitter), the
greater will be the voice rauge as compared with
the interference range of the carrier. A high
percentage of modulation therefore helps the
"phone man in two ways: The possibilities of a
given amount of apparatus are more fully real-
ized, and the uantity of incidental interference
is greatly reduced.

There are several methods available for
measuring the modulation factor, a peak vacuum-
tube voltmeter, such as the Modulometer de-
seribed in August, 1929, QST, being about the
most satisfactory, However, for the amateur
who does not have the necessary equipment for
such a device and who will be sutisfied with an
approximation of fair accuracy, less complicated
and more easily applied methods may be used.
e of these, requiring only the use of a thermo-
galvanometer or low-scale thermo-ammeter, has
been called to our attention by Mr. (. Willard
Ray, of Hamden, Conn., who writes as follows:

“1 helieve the following will he of interest to
our radiophone friends, in case they wish to
compute percentage of modulation in their
transmitters.

“The only piece of apparatus required is a
current-squared thermo-galvanometer and s
length of stiff copper wire. Make a few turns of
the copper wire, and connect it across the meter,

“roupling loosely to the outpdt of the transmitter,
#0 that the mmstrument reads about half scale
with the carrier on but unmodulated. Then talk
into the microphone and the galvanometer will
deflect if there is any modulation at all. Its
maximum deflection point with regard to its
original reading will tell the tale, thus:

%, modulation = 100 42 (K — 1),

where R equals the ratio of maximum to mini-
mum readings, i.e., scale reading of the galvano-
moeter with modulation divided by the scule read-
ing without modulation.

“*As apn example, suppose we arrange the
meter and coupling loop so that the scale reading
is 40 degrees when not modulating and suppose
it climbs to 60 degrees at peak modulation. R
ihen equals 1.5, and we have

or l 00 '{ modulation

‘I use this method for actusl computation at
WICC and know that it is well worth trying. It
can even be used with the usual old-fashjoned
wavemeter equipped with a thermo-galvano-
meter.”

A gimple caleulation indieates that when R
equals 1.5, the transmiiter is being modulated
(00%,. Therefare the transmitier should always
be adjusted so that R is never greater than 1.5,
as distortion is sure to vesult.

The above formula is based on the use of a
meter which reads current squared. The method
may be used with an ordinary low scale meter
calibrated to read current by slightly rearranging
the equation. It then becomes:

« modulation = 100 2(

where /,=current when carrier is unmodulated
{4= current when ecarrier is modulated. .
In using this method it is well to keep in mind
the fact that the needle of the meter takes an
appreciable time to reach its maximum position.
For this reason a sustained note should be sung
into the ‘‘mike’ until the poinier takes a steady
value. If another person can be pressed info
serviee to do a little listening in the monitor the
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point at which distortion becomes objectionable
can be determined. The gain control shouid be
increased until just below the point at which
distortion becomes noticeable. Then sing into
the microphone at the same voice intensity as
used in the voice test, and the maximum modula-~
tion factor (with those particular transmitter
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adjustments) can be easily caleulated as out-
lined above.

! Readers intcrested in the derivation of the
above formulas, are referred to an article on
“I'he Power in u Modulated Oscillator,” by E.
Howard Rcbinson, in the May, 1928, issue of
Experimental Wiieless & the Wireless Engineer,
a British publication.

A USEFUL AMATEUR TUNING ARRANGEMENT

‘The tuning unit developed in the Burgess
laboratories, described in February, 1930, @ST,
has stirred up quite a bit of interest in the
'amateur world, with the natural result that some
of our construction enthusiasts have been build-
ing their own version of it.
 Robert T. Foreman, WOZZE, has worked out
a successful tuner and is quite pleased with the
‘ease of tuning and the elimination of the Jarge
‘number of plug-in coils necessary to cover the
same tuning range in the commonly used type
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; FrG. 2
Loty Lo, Lig— See Fig. 1,
C1— Antenni coupling condenser, muy be sariable G-plate
midget or made by placing two smull brass angles
Jaeing each other,
Uy — (O00ppfa.
g~ 100 pufd,
CCy— 100 upfd., preferably s1.f.
€ 5= A00-ppid. grid condetiser,
s 1000 prfd. (net eritical),
d.

Filameat rheostot switable for tube used,
wegoivin grid leak.
0 0 aimz varwable resistor,

of receiver, No special apparatus is required, and
' the bands may be spread to any desired degree.
The variometer is shown in Fig. 1. All three
coils are- wound in the same direction. The
various connections are marked on the drawing.
. If metal rods are used to support the rotor, and
" also form the end connections of the coil, it is
important that the shaft on which the dial is
mounted he connected to ground, to eliminate
hody capseity ctfects. In the event that some
. bhand capacity is present even with the con-
. nections as shown, & small copper or aluminum
shield a few inches square mounted on the back
of the panel, and connected to the shaft, will
reduce it to a minimum.
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This unit with the condensers specified in the
diagram, Fig. 2, covers the band of frequencies
between approximately 10,000 ke. and 3400 ke.,
with the switch open. When the switch is elosed,
the range is from 17,000 ke. to 8000 ke.

The tuning is done as follows: Set (' at mini-
mum capacity and adjust the variometer and €
until the highest frequency desired at that
particular portion of the spectrum is tuned in.
The next siep is to set Cy at maximum, then
vary C, until the receiver is tuned to the lowest
frequency wanted. Obviously a large number of
different settings of the condensers and variom-
eter will give the same frequency as both in-
duetance and capacity are variable. In general,
it is best to use as much inductance and as little
capacity as possible for maximum signal strength.
These settings may be made by using ‘‘marker”
stations of known frequency or with the help of
a frequency meter or calibrated monitor. It is a
good idea to keep a record of the best settings
determined by experimenting as above for the
more popular bands so the funer can be readily
reset without loss of time.

As an illustration, suppose we want to cover
the 7000-ke. band with a little overlap on each
side, or from 8900 to 7500 ke., for instance. Set
('; at minimum capacity, no particular attention
being paid to s, because its capacity is so large
compared to ('y that it will have comparatively
little tuning effect on the circuit when €, is at
minimum. Then adjust the variometer and (4
until the 7500-ke. frequency is tuned in. 1f a
station is heard at about this frequency, different
settings of -both may be tried until maximum
signal strength is obtained. With these settings
definitely determined, set 4 at maximum and
vary (3 until 6900 ke. is reached. The band
spread may be made as large or small ag desn'ed
by varymg 'y and C, slightly.

It is best to mount (’z behind the panel and
use an insulating extension shaft for varying its
eapacity, because both sets of plates are at high
r.f. potentials and hand capacity will be annoy-
ing if mounted in the usual manner.

NOVEL RECEIVER AT WQAIRM )

Tt seemts that the problem of rapidly changing
from one band to another on & receiver has been
receiving quite a bit of attention lately. Herman
Radloff, W9AIR, suggests the method shown in
Fig. 3, and has found it a convenient arrange-
ment for shifting between two bands.

Two separate sets of coils and condensers are
incorporated in the receiver, each covering a
different amateur bhand. A four-pole double-
throw switch serves to transfer the detector tube
from one tuning range to the other. The photo-
graph shows how the apparatus is laid out. Plug-
in coils wound on tube bases are employed, so
that by changing coils any two of the amateur
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bands may be used at will. The antenna coils are
not interchangeable, but the coupling can be
varied by means of a pivoting arrangement, these
coils being directly over the tube-base coils in
the photograph.

Condenser (!, is not used as a tuning eon-
densger, but is used simply to allow the fixed
eapacity in the cireuit to be adjusted. This is an
advantage when the hands are spread over most
of the dial, because changing the detector tube

RECRIVER AT W9AIR

often causes the tuning to change so markedly
that only a portion of the hand can be covered.
This in turn requires alterations to the tuning
coil unless there is some way of compensating
for changes in tube capacity, Aside from the
above feature, however, () could be omitted
entirely.

C, is adjusted by removing plates until the
3500-ke. band is spread over the dial seale. When
this condition is attained, it will also cover the

- \.‘
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Fa, Ly~ Fixed antenna «
L, L, La, Lg— Plug in ¢«

s wound un tube bases for different
bands,

€y = G0-pufd. midget condenser,

s wpfd, midget with plates remaoved to corer the S30U-ke,
band.

Ul = S0-uuid, midget with plates revmored to cover the TO0Rke,
baed.

1750-ke. band very satisfactorily with the proper
plug-in coil. € is adjusted in the same manner to
spread the 7000-ke. band, and also works out
njeely for 14,000 ke. No data is given on the
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coils, as these differ in no way from those used in
the ordinary receiver.

Since the majority of amateur stations seem
to work in only two bands regularly, s change-
over idea of this type will no doubt be found
useful.

TUNING THE OSCILLATOR TO THE SINGLE-WIRE
FEED HERTZ ANTENNA

in using the single-wire feed Hertz there is
always danger that the antenna and feeder will
act simply as a grounded Marconi antenng unless
the oscillator is tuned exactly to the fundamental
or a true harmonic of the antenna. Getting the
tuning exactly right is always a problem, even
though the exact length of the antenna is known,
because local conditions appear to have some in-
fluence on the fundamental.

An easy method of finding the correct oscillator
frequency has heen suggested by Mr. Paul E.
Criffith, WIDBW. It requires the use of s
monitor. The method is based on the fact that
the reactance of an antenna is capacitive below
its fundamental frequency and inductive at
higher frequencies than the fundamental,

The oscillator is first tuned to approximately
the supposed fundamental of the antenna, with
the feeder disconnected. The monitor should be

PIG.
Lo —= Anbennu ewil,
Lo —— I‘unmg mll Jor band used,

tuned fo zero beat and the dial setting noted.
The feeder is then clipped on the inductance,
and the change in frequency, if any, noted. If
the second frequency is higher than the first, the
oscillator frequency is too high. If the second
frequency is lower, the oscillator frequency is
too low. The oscillator frequency shouid, there-
fore, be raised or lowered, as the case may be,
until clipping the feeder on the tank coil makes
no difference in the frequency, as indicated by
the monitor, at which point the oscillator and
antenna will be in resonance.

WIDBW also peints out that once the correct
frequency is determined, an ammeter may be
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‘placed in whe center of the antenna and the
position of the feeder clip adjusted until maxi-
‘mum current flows, the oscillator frequency of
course being unchanged during these adjust-
ments, This is not the same thing as varying the
‘frequency of the oscillator until the meter gives
a maximum reading. Such a practice will result
in a distorted wave form on the antenna, as
‘explained in September, 1020 QST, and will
,reduce the actual radiation.

FURTHER SWITCHING DEVICES

' The advantages of tuned r.f. amplification are
well known, but most amateurs have preferred
,to use an untuned stage fo avoid tuning com-
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Tuning condensers may be put either in series or parallel
by installing o switch as shown,

I
I
! plications. By means of a simple switching
" arrangement suggested by Gilbert J. Dutton, of
i Chicago, Ill., either tuned or untuned r.f. may
© be used at will, .
' Fig. 4 shows the system used by Mr. Dutton.
i In this case, the receiver uses an antenna coup-
! ling coil, necessitating the use of a double-pole
double—throw switch. If the coupling is made
¢ capacitive for both tuned and untuned r.f.
. amplification, & single-pole double-throw switch
will suffice. A resistor may be substituted for the
radio frequency choke if desired.

Fig. 5 shows another switching arrangement
suggested by Mr. Dutton which should interest
' those using series tuning condensers for band
spreading. When the switch is thrown to the
right, the condensers are in series, the setting of
€'y then being fixed at a point which allows the
hand to he spread properly on the dial of (%,
which serves as the tuning control. With fhe
switch thrown to the left, the two condensers
. are in parallel, and either may be used for tuning,.

If the capacity of 'y is several times ag large as

that of (', the latter can bhe employed as a
. vernier. With such & switch it is possible to

cover both the broadeast and amateur bands

with suitable plug-in coils, and the spread may
be made as large or small as desired. Suggested
values would be 50 pufd. for €, and 350 wpfd.

for Cy.

¢
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BIBLIOGRAPHY ON CRYSTAL CONTROL

More and more amateurs are using crystal-
controlled oscillators. This is a good sign, al-
though it should be realized that the mere use of
a crystal in the oscillator is not a cure for all trans-
mitter troubles. For instance, the frequency of
a crystal-controlled oscillator depends upon the
voltage and current at which the oscillator tube
operates, the tube capacities, the temperature of
the crystal, and the spacing of the electrodes in the
erystal holder. The importance of temperature
control, correct erystal holders, the proper oscil-
lator tube operating at normal or reduced plate
voltage and current, and the advisability of
calibrating the crystal wnder aciual conditions
encountered in practice, have not been given
sufficient serious attention. Simply inserting a
quartz plate will not eure all transmitter troubles;
it may not even guarantee to keep your signals
in the amateur band.

The following blbhographv on crvstal control
will, it is hoped, be useful to those amateurs who
are using or are contemplating the use of erystal
control.

QST REFERENCES: -
Crystal Oscillators, Experimenters’ Seetion, p. 85, Janu-~
ary, 1925,
Qscillating Crystals, Experimenters’
August, 1925,
Crystal Control for Amateur Transmitters, Clayton, p. 8,
November, 1925.
Navy Developments in Crystal-Controlled Transmitters,
p. 41, November, 1925,
Crystal Control, Taylor, p. 62, December, 1925,
Crystal Control at 4XE, Lee, p. 251, January, 1926,
Practical Crystal-Controlled Transmitters, p. 21, January,
19286,
Crystal Cutting, Mason, p. 53, February, 1926,
Neutralizing the Crystal Amplifier, Clayton, p. 386,
March, 1926,
Adjusting the Crystal-Controlled Transmitter, McMinn,
p. 43, May, 1926,
A Multl-btage Crystal-Controlled Transmitter, Wells and
Tillyer, p. 29, June, 1926.
Quartz C'rystal Mountings, Clayton, p. 15, July, 1926,
A 20-40-80-RMeter Crystal-Controlled Transmitter, Root,
p. 33, August, 1926,
Looking at Quartz, Eshelby, p. 52, November, 1926,
Low-Power Crystal-Controlled Transmitters, J, M., Clay-
ton, p. 14, January, 1927,
Quartz Crystal Mounting, Clayton, p. 27, February, 1927,
A D.C-AC, Crystal-Controlled Transtuitter, Clayton,
. 31, February, 1927,
A Metbod of Grinding Quartz Plates, Mueller, p. 24,
May, 1927,
A Flexible Crystal Trangmitter, Glaser, p. 18, June, 1927,
Another View of C'rystal Conirol, Kruse, p. 41, July, 1627,
An COscillating Amplifier for the Crystal Transmitter,
Pierce, p. 15, October, 1927,
Full-Wave Self Rectification and Crystal Control, Schnell,
p. 33, November, 1927,
rinding of Quartz Plates, Watts, p
A Crystal Grinder, Mason, p. 37, May, 1928,
A Portable Crystal-Controlled Transmitter. Angus, p. 33,
Qctober, 1928,
A 28-Megaeycle Crystal-Controlled Transmitter, Chinn,
o, 20, November, 1928,
Debunking Crystal Control, Hollister, p. 35, December,
1928,
To Crystal or Not to Crystal, Experimenters’ Section,
p. 82, April, 1929,
(Continued on page 78)

Section, p. 35,

G p. 27, January, 1928,
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W4GV

HEN the 1929 regulations went into

effect they did not econcern Mr,

Cornelius W. Zimmerman, of 604

Fast Parker Street, Lakeland, Fla,,
the present owner and operator of W4GV, for
W4GY, with its Type ’10 tube, has come into
being since then. The station and the operator
were both initiated into amateur radio in Febru-
ary, 1929. In building W4GV, effeutlgqnes%,
convenience, and low cost were three regi.sites.
Although the station uses a simple self-excited
cirenit, the contacts which

They are wound with bell wire on a cardboard
tube two inches in diameter, and, when given a
coat of celluloid and acetone solution, are re-
moved from the tubing. The coils are then

.mounted on a UX-type of tube base that has

been sawed off go that only the four metal prongs
and the flat disc holding them remain. Bakelite
strips are bolted to the center of the tube
and the coil placed between the two ‘hakelite
atrips and bolted in place.

The detector tube may be seen at the left of

W4GV has had with stations
in other countries and con-
tinents has amply proved that
it is possible to fulfill these
three requisites without main-
taining an elaborate or expen-
sive station.

The station is built in a
room in the basement, and ig
therefore guite comiortable in
the summer when the westher

gets hot. Moreover, by plac-

ing the station in the base-

ment it was possible to obtain a suitable location
for an antenna of almost any length suitable for
amateur requirements. The cypress operating
table is located directly in front of three windows.
The two side windows are used for ventilation,
while the center window was put to good use for
providing insulation for the antenna feeders, On
the table may be seen the receiver at the left,
the mouitor and station ““chronometer” in the
center under the call letters, and the transmitter
at the right.

The first recciver to be used was a modest
two-tube outfit using the circuit shown in Fig. 1.
It was hoped that a screen-grid receiver could
be huilt at a later date, but the original receiver
using triodes was found to perform so well that
it is still in use. The set is shown in one of the
photographs. The wooden panel holds the tuning
eondenser (seen at the right), the regeneration
condenser (at the left) and the band-spreading
midget condenser between these condensers,
The tuning condenser is a 100 pufd. Cardwell
remodeled so that only one rotor and one stator
plate provide effective tuning capacity. Themidg-
et tuning condenger may be adjusted to permit
the amateur bands to occupy a large portion of
the tuning dial. This not only makes tuning in the
crowded amateur bands eusy, but makes it
posgible to tune a good distance on either side
of the amateur bands.

The coils for the receiver are homemade and
cover the 3.5-, 7- and 14-me. amateur bands,

GENERAL VIEW OF WGV

the eoil and tuning condenser. The audio amplify-
ing tube and transformer are seen to the left of
the detector. Two small bakelite panels are

+ 1,0
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CIRCUIT OF W4GV'8 RECEIVER

nehes in diameter.

& in digmeter for 14 ma,
ﬁﬂ‘ in dinmeter for T

late midyget receiving tona
uufd, regeneration control condenacy.
wpfd. regeneraiion condrel condenser.

megohm grid leak.
A Audio frequency amplifying transform.

screwed to the back end of the baseboard. The
right-hand panel holds the two filament rheo-
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stats, filament switch and two 'phone jacks.
The panel at the left holds a UX socket which is
used as a part of the home made plug and cable

W4GV'S RECEIVER IS SIMPLE ENOUGH,
BUT IT WORKS WELL

arrangement to. connect the batteries to the re-
aeiver; 4 UX tube base is used for the plug. The
receiver is mounted on four soft rubber sponges
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14~ and 7-me. bands, Difficulty was found in
returning to the same frequency, and considerable
time was lost in retuning the transmitter each
time it was operated in a different band. More
thought resulted in the construction of a second
transmitter. Both transmitters use the Hartley
circuit, as shown in Fig. 2, and are of high-C
design.,

The construction of the transmitters may be
gseen from one of the photographs. Panel and
sub-panel method of construetion is used for
both transmitters, and the transmitters are
meounted one above the other, The first or bottom
travemitter is four inches above the table; the
seccud 18 ten inches higher. Filament voltmeter
and plate milliammeter for both transmitters
are mounted on the end of the framework in full
view of the operator. Immediately above these
meters are two porecelain switches for changing
the filament and plate power supply from one
transmitter to the other.

On a wooden panel in the rear of the frame
are mounted two rows of Fahnestock clips and a
double-pole double-throw porcelain

CHr
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base switch. The double-pole switch is
the antenna change-over switeh to con-
neet either transmitter to the radiating
system. The two sets of Fahnestock
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clips are connected to the jaws of the
filament and plate supply switches at
the end of the transmitter. The blades of
these switches are connected to the four
Fahnestock clips on the wooden eross-
piece at the bottom and rear of the

[+
i e ase. transmitter frame. Each transmitter
Le it WO + ean be removed from the framework
so0v by disconnecting the six antenna and

power leads and sliding the transmitter
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FIG. &~ DIAGRAM OF THE TWO TRANSMITTERS AT WGV

s

forward toward the operator.

The lower transmitter operates in
the 7-me. band. The tuning condenser
congists of a 250-pufd. variuble cou-
denser shunted by two 500-pufd. fixed
condensers connected in series, so that

In— & turns, Y-inch copper tubing, 244 inches inside diameler,
la~ { turns, nch copper fubing, 2%4 inches itnside diameter,
L — & Jurns, nch copper tubing, J‘( Tnches tnside diameter.

& turns, 4 -mx‘h copper tubing, ﬂ” inches tnside diameter,

the tuning eapacity varies from 250
wppfd. to 500 pufd. The feeders are tuned
with a 350 upfd. variable condenser.

R f)-ypfd Jeeder tumnq mnrlwnsor
U-ppfd. tuning condenser.

O-upfd. feeder tuning condenser,
G~pp fd. plate blocking condensers,
O0-pufd. plate blocking condenser,

Impufd, filament by-pass condensers.
¢ P10 = 1000=apfd. filament hu pass condenser,
£ — 11,006-0hm tapped yrid lenk.

(e 60 turns No, 30 0 .C.C. wire on 34-inch dowel rod,

which keep it quiet when the operating table is

jarred. )
WiGV'S TRANSMITTERS

During the first five months of operation one
transmitter was used for operating in both the

Since funds were not available for the
purchase of a radio-frequency ammeter,
a flashlight bulb is used to indicate reso-
nance. A miniature socket is mounted
in the antenna lead and a six-volt lamp,
shunted with a length of No. 12 wire,
serves very well as an antenna reso-
nance indicator. The transmitter may
be tuned easily by watching the in-
dications of the antenna lamp and the
plate eurrent meter.

The second transmitter is constructed much
the same ag the first although, of course, some
changes were necessary, as this fransmitter
operates in the 14-me. band. The tank circuit
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of this transmitter is tuned with a 500-gufd.
condenser; a 250-pufd. condenser is used in the
feeder system. Tapped resistors are used for
grid leaks in both transmitters, and this is found
to be a decided convenience in adjusting the
transmitter. Both transmitters are built after the
design of the Hartley transmitter described in
the August, 1928 issue of QST

POWHER SUPPLY

A center-tapped 250-watt transformer, having
voltages of 50D, 750 and 1000, supplies power io
the plate of the vscillator tubes. A 40-jar chemical
rectifier is used with lead and aluminum elee-
trodes one inch wide and three inches long. A
thin layer of oil is used on top of the solution of
borax and distilled water to prevent excess
evaporation of the clectrolyte, The rectifier

has been found to he entirely satisfactory in

operation and requires very little attention. The
filter consists of a “dime store” 30-henry choke
coil and a 1-dd. condenger *“fore and aft” of the

A4 BACK VIEW OF THE DOUBLE-DECKED
TRANSMITTER

¢hoke. Reports that the signals are r.a.c. are
obtained with-the filter out but these reports
change to d.c. with the filter in the circuit,

An &volt. center-tapped filament transformer
is used for the filament supply. The filament
voltage is adjusted by a wirewound rheostat in
the primary of the filament transformer. The
transmitters are keyed in the center tap of the
tilament eircuit.

The monitor at W4GV is not only used io
check the performance of ‘the transmitters but is
used also as a frequency meter. It is built in a
vompletely shielded Radiola 1T cabinet; al-
though the box is somewhat small, it is possible
by using small filament and plate batteries to
place all the necessary components in one box.
All apparatus is mounted on the panel so that, if
necessary, the monitor may be easily removed
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from the cabinet. Only a 7-me. coil is provided;
for ld4-me. operation, the second bharmonic of
the monitor is used.

A Zeppelin antenna having its fundamental
in the 7-me. band is used for 7- and 14-me. opera-
tion, One end of the antenna is supported by a
45-foot cypress pole in an orange grove and the
other end is fastened to a pole on top of the house.
Feeders are spaced with glass rods purchased
from the local five- and ten-cent store. Both the
antenna and feeders are made of No. 12 enam-
elled copper wire.

The equipment at W4GV is completely home
constructed. The station is neither an eiaborate
nor an expensive one, yet it is entirely complete.
The results that have been obtained have been
very gratifying. WGV is a good example of what
can be done with limited equipment.

A New Electrolytic Condenser

N improved type of cleetrolytic condenser
A which hus several advantages over the
older form has been developed by the
Nprague Specialties Co. of Quiney, Mags. "the
voltage rating of the new condenser ig higher than

sould previously be used, while at the same time
the leakage current and serieg resistance faults
have been considerably reduced.

An exploded view of the unit is shown in the
photograph. The anode (ut the right) is a corru-
gated aluminum cylinder, giving a large cifective
surface area. The edges of the corrugations are
rounded off to reduce leakage. This feature makes
this type of construction superior to that using a
ribbon anode, as the leakage is greatest when the
cdges are sharp. There is no way of electrolyte es-
caping from the cell. The eathode is a cylindrical

{Continued on puge 80)
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Devoted tn the interests and activities of the
INTERNATIONAL AMATEUR RADIO UNION
! D'resident; H, P, Maxia Vice-Prexident; C, H. STEWART Secretary: K. B, WARNER

Headquarters Soctety:

TrE AMERICAN Rap1o RELAY Lreacur, Hartford, Conn,

MEMBER SOCIETIES

American Radio Relay League
Asociacion E, A. R..
Assonciazione Radiotecnica Italiana
- Canadian Section, A.R.R.L.
. Deutschen Amateur Sende und Empfangs Dienstes
Experimenterende Danske Radioamatorer
Nederlandsclte Vereeniging voor Internationaal Radio-
amateurisme

New Zealand Association of Radio Transmitters
Norwegian Radio Relay League
Radio Society of Great Britain
Reseau Belge

Reseau Emetteurs Francais

South Afriean Radio Relay League
Wireless Institute of Australia

Conducted by A. L. Budlong

“E hoped to have several new societies

added to our official roster at the
head ‘of this column this month, but
! return votes from the various mem-
ber-societies are slow in coming in, and we are
' not yet, able to announce any results from the
. December, 1929, ealendar. It was this calendar in
which -the new societies were proposed for
" memberghip.

Member societies which have business to
present to the Union, or non-members who wish
" to afliliate with the Union, are urged to com-
" municate with Union Headquarters im-
- mediately, in order that any matters of
sufficient iraportance may be included in
the next semi-annual calendar, tobe sent
out in June. We already have one ad-
. ditional society for proposed member-
: ship. Yhe Rede dos Emissores Portu-
gueses has signified its intention of
wishing to become affiliated with the
[nion, and will be presented for a vote
in the June calendar. Amateurs who are
familiar with the good work of this
" Society in Portugal, and of the activity
. of Portuguese amateurs in amateur
" matters, will be glad to learn of this
move.

AMAT

Interest in the WAC Club eontinues
high, and certificates are being issued
" at a greater rate than ever before. We
" have now started receiving applications from

hams who have worked WAC on 'phone, and

EURS ATTENDING A GENERAL MEETING O

issued to the
Mr. Paul de

one such certificate has oeen duly
President -of the Reseau Belge,
Neck. FB OM!

Tnterest in the DX Tables seems to be falling
off. No tables suitable for including in this
month’s department were received. We want to
add, however, that Mr. Al Giddis, W1ABG, has
sent a very excellent table for the months of
June, July and August, and this will be printed
next month, with, probably, the last of the tables
of Mr. Ponting, GGZR. Thereafter, unless re-

ity

RESEAU BELGE RECENTLY

Muany French amateurs made a special irip to attend this meeling, The
i gentlemen on the bench in foreground are My, Robt. Larcher (left) and
Mr., Pawl de Neck. No, we do not kave the names of the Y Zs!

newed interest warrants it, the feature will be
discontinued.
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Which reminds us to state that we are more
than willing to include in this section of QST
anything that pertains to infernational work
and that the readers want. So if you have some-
thing you want to see here, let us know about it,
and we'll try to oblige. That, you will remember,
is how the DX Table business started, and while
it now appears to have just about fulfilled its
maximum usefulness, it met with considerable
fuvorable reaction for many months. So fire
away.

WAC awards for 1928 appesar at the end of this
month’s column,

BELGIAN SECTION
By Paul de Neck, Pres., Reseau Belge

An International Congress of short-wave
transmitters is going to be held in Antwerp and
Liege next July, on the cceasion of the Interna-
tional Exhibition celebrating the Centenary of
Belgian independence. 'The executive committees
for the two sections have been designated as
follows:

For Antwerp: Messrs. Keerse, ON4GW (Presi-
dent; Verhelst { Vice- President ); Respen, ON4HV
t_,(weneml Secretary); Quaeyhaegens (Secretary);
Lecbuyekx ([reasurer); Dierickx, ON4EA and
Nissen, ON4GK  (Technieal Advisers); and
Perleaux, ON4IA and Dierckxens, ON4CZ
{Traffic Managers).

For Liege: Messry, Pissart, ON4PJ (President);
Diabempre, ON4FIH  (Secretary); and Jonlet,
ON4JT (Treasurer).

The (ongress shall be opened in Antwerp the
12th of July, 1930, and the program will be as
follows:

Aniwerp Section: Saturday, July 12th: Opening
reception by the President of the Reseau Belge
and officers. Visit to the Antwerp Exposition.
Sunday, July 13th: International meeting with
special program; visit to the Antwerp zodlogical
gardens; special transmitter and receiver tests
at our hooth; special folklore attractions and
entertainment. Monday, July 14th: International
meeting; conclusions; special irip on the River
Iseaut and visit to the new maritime installa-
tions; banquet and hamiest at the exposition.

Liege Section: Tuesday, July 15th: Reception
by the Liege section; visit to the international
exhibition; technical meeting with special pro-
gram; banquel and hamfest with special enter-
tainment, Wednesday, July 16th: Technical

mecting; conclusions,

Brussels Sectinn: Thursday, July 17th: Reeep-
tion by the Brussels section; visit through the
eity and principal wireless stations in the vieinity;
banquet and hamfest; close of the Congress.

On the following day, at Brussels, will take
place a special historical pageant, depicting all
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the costumes, emblems and banners from the
time of the Romans up to the present.

Brother hams from all parts of the world are
cordially invited to take this opportunity to visit
Belgium, and special arrangements are being
made to give men a cordial and friendly welcome.
Those desiring further partienlars may secure
them by writing to the Secretary, Reseau Relge,
53 Boulevard Anspach, Brussels, or to the Ant-
werp Section, 15 Plaine de Malines, Antwerp,

Ceneral conditions on both the 7000- and
14,000-ke. bands have been rather poor for DX
work, and nothing of particular interest is
known at the moment. ON4HC has been in good
eontact with CE7AA, at Punta Arenas; ON4XAN
worked X TF90, on 48 meters, this being a ship
near Spitzbergen; ON4GW and ON4KIR were
received R8 on phone by T1MM in Italy.

BRITISH NOTES

By J. Clarricoats, (G6CL, Hon. Sec'y, R.8.G.B,
and B.E.R.U.

Additional “interest in 28-me. work bas re-
eently been noted, as a direct result of the special
R.S.G.B. tests arranged by our Contect Bureau
Section. During February conditions were some-
what variable over the weeck-ends. An increase
in first contacts was reported. G5VB worked
FMSRIT, and G6HP worked SUSRS, both being
notable contributions. YI1LM was heard at good
strength in London on February 23d, while Z84M
seems the most reliable South African. Very few
new W stations have been logged.

Suceessful two-way working was established
on 56 me. betwovn (x OL and G20W. This is

land by amut eurs Workmg in ThlS band.

On the 7- and 14-me. bands conditiong showed
a definite improvement. During the A RR.L.
tests considerable activity was noted, although
during the ecarly days of the tests contacts from
London appeared to be difficult except in the
case of high-power stations.

Attention has been drawn to the fact that the
conditions reports which appear in these notes
are not always a true representation of the state
existing at the time, but I would mention that in
general an attempt is made to present average
conditions for the month based on evening work,
tnainly, as the majority of the world's amateurs
are busy during the day.

A series of 1750-ke. iests are to be run during
April by the Clontact Bureau Section. Huropean
amateurs are cordially invifed to take part in
this attempt to prove the present-day utility of
this band. To clear up any misconception which
may have arisen regardmg the B.ER.U,, we
would state definitely that the British meu'e
Radio U'nion is the name given to our Colonial
merabership, and is not intended in any way to

{(Continued on page 34}
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A. H. Tise, Railway Parade, Yeronga, Brisbane,
Queensland

w7ag whxw wiev woad wiips wiichk wieph wigm wtbtz
wient wSemd wium widr wiax wlapm wighv wibkp
wSeft w8bau wlban wBmb sSsg wSlenl wXadm wSean
whbat whzk whuhx wiuf wiiv wdko wily wiaef wdbk
wiam wiwo wlawl wlamt wlee widp wilas wlidp wips
wipw wlhr wibi wibux wicpr wiags wiap] kalxn kalel
kaljk kaljr kalac kalhe kalpw kaldj kalhr kalze kalnj
kalac kuicm kidp kihr klce kiko lu6aj oadz oadr oadm
oatt oneq oath oath vs3ub vsbae vsbah veR7ag vsTap
vuzbg vu2zq cuZdn fsbu vEet {8wh f8ho ondth ondbz
ondp] ondmy pualgw paldw padhb g2dz beZim he2ah
helfg suérs gpal spilb xu2uu welhm acbbd aclag pylaw
pyvleca pyZal pk2ag pkdbm pkibo la2g xla x9a j2¢b ju2de
xo7ax ctlbg em2ae

SMeW L, Gothenburg, Sweden

14,000-ke. band
wlagl wiasf wibil wibwa wicaw wiecow wilcre wima
wirv wisz w2aev w2ahi w2alk w2arb w2exl wdhq w3ajd
wi3dh winel wéadm wsea kikd vkZns vkdgr vsTap vuzx
320 zubw

7000-ke. band
wibwl w2alu w2exl wiael wift wilgz helfg kalre kfzt

28,000-ke. band
fm8bg fm&rit fm&bg

GS5GP, Gus Parslow, 27 Eastbourne Road, Tooting
Junction, 8. W, 17, England

14,000-ke, band

acleb cefan cefas coxloa folsl fof%sr pylah pylea py Ivm
pyZad pyZak py2ba v velbe vebao <2k
vek3go vkbhg vktmu voflae voime sukrwy va

vadmsh vgSbh vaZap vuldr yl12gq zi2gh 2l3a; zsim 2shHra
zehw atir zubw wlagt wiaf wiev wida wiabi wiba
wibka winm winid w3bbp wiahl wiak widm woect wia

W6DZM, George De La Matyr, 119 East Raymond
8t., Compion, Calif.
7000 aud 14,00(kke. bands

aclbd aclbx achew acdgo weRhm aclrv aelti ae8wp sulzy
cedag ceddg  cedan em2xa emdyb otduj deaav eurls2
fsdm fder fm8rit ghby g6wy hetfg heZim il jidm j3ct
dp kiaan kidk k6alm k6bhl k6eeu kéiexn ktieqm kGevw
k7ang k7ew kalaf kalap kalau kalee kaley kalel kalhe
kalhr kaljr kalme kalpw kalre kalze kdvs lalw lu3dfa
ludpa nmiZpa nninic nn¥nie r>a4q ukZm ozlk oz7y p»,.m
py2ii pyvZcb smdxx amdta sm7rv selax velay
se3bm vedbq velej vedcz veldd ves
vethy veloy vedn velid velgk veiga thd v
vekZes victhm vk2If vk2lv k2 a8
des vkBgo vk3hk vk3hl vkisho vkinj vkipr
vl\ rg vhAtm vedwv vk3wx viedbh vkieg vkikh vk4mm
vkbheg vkt vk8mb vkhwr vkisa vkéwi vk7ch vk7dx
vsiab vefiss veBag vaTap vbecq wia wfat x2a x2at x22
shz xYa xentmib zilaa zilao zllbb zllbe zilbi zllfe zi1fs
fw zllfx z12ab sl2ac zl2aw z12bz z12df z12g0 zi3as 213bb
z13be zl3cm widct zitan sldam zliao zw2im

UST

-1

it

i) =

VEK2JT, C. Luckman, 72 Wangee Road, Lakemba,
N. 8. W, Austrelia

wlitk wibkf wlay] wlco w2ma wiexl w2wy wiasg w2aaw
w2eb w2rz wlanh wlen wi3ant wiev) wirm wiau wito
wijs wiao whamn whasn wiagy w-uxb whwg whaa whawp
whaut woam whamw wbamn woaih wabg wiaimm wbbtd
wibh wtbeh wtchw wobpo whdvz whdlo widnm wtdpi
whde wiiebg wiielz whehi wiece wheiz wlemt wiek wteqf
wteoz wtebn wiitj wiof wirpf wiwak wlaag wabg w7acy
wineo whamg- wart w7aiz wVajw wiacg wiacd wramg
wiart w7aiz wiajw w7aj wibe w7dow wimb wits wiwg
wibud wleyp wéfz wirl wlan wibuh wibge widfy wlecz
wieke wieve wlum kalme kalpw kalze kalece kaljr kalem
kalre kathe kalhr kalel kaley kalxa kaipr kéch k6est
kdewb k6wee k6or kalpr kéeh ltiest kbewb k6or. kéeum
kfieuw koesb kbevw ac2f acifr ackrv ackew acibx aclts
ackzw o aclbd ac 5is sp3kv ludoh pylab pyzik
omith ssluz 11 cxod wia bam xwh xlein
£
K4/KD, E. W. Mayer, Box 103, Ensenado, P, R.
7000-ke, band

wiadw wiae wiajd wibil wlid wimk wipk wivi wiwr
wlza wafo wiafp w2ulo w2aof w2ao) w2ass wlbox wibpe
wlcbp wiemu w2cqd wide w2fn w2rd w2uk wiaer wiarp
wiatt widavm wibel w3dg wiia wike wi3na wiux wiagr
wlakw wiar wiem wifx wigz wiik wisi wiwe whafi whain
wacf woimi wigj wibfe wibtx wobxi wéezk widp) wteib
wheif whequ wilx wosf w7ac w7amx wibe wSaat w8aks
sayw wibax wibez wBbdk whbrh wieml weyg widgb
widld wlhx wiim wxla wsnp wHpp w¥sg wiyb wiasy
wiapd wiugz wibvh

14,000-ke. band
wlaxv wibjn wibl wiwv w2arb w2atk w2bbv wihex wibih
w2biv wibka w2bon wibhwe wlevi w2fn wiapn wiej wigf
wimz wirg wipk whabe whbet whbto wiefr wRkdxy wlams
wiclh whifq g2ma gbra vezZbe vesda vk2gs xoq

TO00-ke, band

wlanx wibil wicd wicit wimk winp wlsz wiare w2ate
w2aul wlavo wiayi wibai w2bvl w2bzb wiZeg wifn w2k

w2nt w2rd wi2rt w2uk waiaer wiahz wilamp wiapf wiapf
wi3ato wif] w3bs wilu w3ubh w3vb wiuef wiapr w

whal wift wilx wioe wign wiwe wibly whef whauz wihnbhg
wbbeb wtbyh wihzd wécum whexw wtiezk wadpf wodwi
woehi whepz wbew wikeg wiyx wiae wibe wikr wVmo
wRaat wlach wBadg whaed whaks wEagm wdar wsbee

wibgx wibid wSbkp wSbnt wibpf wSbyn wReau wscbi
wSefw wieyvg wloy] wa widlg widme widub widvk
wigs wihx wRjs w&np wiwk wsyb wiaay wlazy wUbba
wibko wihqe wOhwj wiebk w9cos weps wieuh widek
wleho wiegq wielx wiern wofdl witmr wifsx wigdh wigdm
wiggg wlum wiye kir veZes veldda ve3in vedgf vesgo
wiabg wiabl wiaeg wlajd wlap2 wlasf wlaze wlibad
wibft wibkr wibob wibsk wlemx wicqr widf wihd
wihy wils wilm wivs wivz wizb wlaey wiajj wiamm
wiluog w2arb wilbbv w2bok w2bys wiejx wleuq wiexl
w2fp w2kx w2ma w2ns wlacx wiadp wiaiu wilaiz wiajh
wiake wiarx wilatj wickl widh wifb wiubr wdnhj wily
wipl whww whaza wibm wHbox wibup wSeew wRera
wided wdjv widpq widzy whnw wiof wipr wsul wisy
wiaja wibdw wlef widgz widxl wlef whexw njZpa velac
vedbk vk2ns vk2rx sfiia

(Continued vn page 84
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Correspondence

‘The Publishers of QST assume no responaibility
for statements made herein by correspondents.

The Army-Amateur Radio
System
Independence, Calif.

Editor, QST':

A question often asked me these days is, ** Why
should I join the Army-Amateur Net? Is there
anything in it for the ordinary amateur?” Having
applied and been accepted by the ALARS, I
can quote some real advantages [ have received.

The first point is that I now have an estab-
lished, reliable traflic outiet, giving me an oppor-
‘rumtv to report to the SCM with mmethmg
more than “Traffic very light this month.” The
second is that I have a better excuse for operating
a station than the usual *Ur sigs RAC ¥B,” ete.
The third, and from my person%l standpomt the
most lmportant reason is that it gives excellent
practice in copying transmissions not in plain
English, my job being to handle a wire for the
Western Union Telegraph Company.

The A.A.R.S. nets often shoot out unpro-
nounceable eryptograms — “*hash” as it is
sometimes called — and it is necessary to hold
an A, A.R.B. ticket to decode these transmissions
or know when they are actually in code. Further-
more, the facilities are at hand to check your
errors. After copying a few such “QYXTJLS-
VEZ” I land in my WU office next morning, and
when gome messages come in in Spanish or in-
dustrial codes I assure vou they become easy in
comparison. The technicalities' have vanished,
unfamiliar words have lost all terror, and if that
does not make a better operator, whether land
line or radio, I am shy considerable code work in
mv 22 years of telegraphing.

I hope new hams and others will learn the re&l

“yalue of Army-Amateur work,

~-Merle Swith, WoEAF, Alt, NCS, 8th Corps Area

From the I.A.R.A. of China

Shanghai, China
Editor, 8T:

Herewith enclosing list of calls heard by Sta-
tion ACSHM operated by Mr. H. MacGowan, of
Shanghal.

We trust that this information will be of in-
terest and worthy of attention in that wonderful
organ, QST. We want you folks on the other side
to know that through the means of amateur
radio, we are enabled to keep in touch with one
another regardless of the miles that may separate
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ug, and also that your interests are our interests
and that we look to the American Radio Relay
League as a son does o his father,

Wishing the American Radio Relay League
Very suceess,

~—T. J. Engstrom, Secretary,

The International Amateur Radio Associaiion of

Ching

XDA
Buffalo, N. Y.
Editor, QST

1 would like to register a protest against com-
mereial station XDA.

He is not only within the 14,000-ke. amateur
band, but his signals spread over five degrees on
my tuning dial and his key clicks much farther.
Can nothing be done about this encroachment
in our band?

-— Burton T. Sim,uaun, M.D., WSCP(

Eprror’s Nore: Mexico has not ratified the
Washington Convention of 1027, and is therefore
not bound to observe the trequency assignments
for different services outlined in that treaty. It is
our practice in cases of this kind, where the coun-
try in which the interfering station is located is a
party to the Convention, to refer the question to
the I.A.R.U. section in that country for action.
There is no national society in Mexico affiliated
with the TLAR.U.

Good News Two Ways

Ancon, C. 7,
Editor, QST

I wish you would publish my gratitude toward
Sgts. Henry . Grant, 10th Signal Co., Corozal,
C. Z., and George C. Mchf'I\er’ i5th blg’nal Co.,
Ft. Monmouth N. J., stations KDV5 and
W2CXL respectively, for their prompt aid in
obtaining the good news for me, in about 40
working minutes, that my father had recovered
from pnuemonia, and was again up and about at
his home in Long Island, N. ¥, I was very much
worried down here in the Canal Zone, for I
naturally feared that the worst was to coine.

I promise in future not to censure my husband
when he stays late at KDV5 with his ham friend,
Sergeant Grant.

Continued progperity to the A.R.R.L. and the
Army and Navy Ops.

— Mrs. 4. A. Kopf
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Learn Radno
Telegraphy

HIS new library containg the essential information

for the student who wishes to learn radio telegraphy.
The books are cspecially written for home study work.
Not only are all of the essential facts concerning radio
telegraphy given, but the leading questions and their
answers which are used for government examinations
are #lso covered.

Library of

Practical Radio Telegraphy
647 pages, 5% ~x 8, 314 illustrations

By ArTRUR R, NILSON, Licutenant (Technicist) (Com-
munications) U.S.N.R.; Member 1.R.E.; Member Radio
Club of America
and J. L. HorNUNG, Fellow Radio Club of .Awmerica;
Associate Member [.R.E,

The Library consists of two volumes:

VOLUME I — Practical Radio Telegraphy, covers the theory
and practical operation of ev nﬁy type of modern commercial arc,
park, and vacuum tube transmitter; furnishes complete data on all
iinda of up-to-date vacuum receivers. The book ig. arranged so that
=ach chapter ig devoted to a definite assignment of work - this
enables the home-study reader to lay out a course in the theory of
radio telegraphy which is easy to follow and grasp.

" VOLUMI-, il ~- Radio Op-
emting Questions and An
swerk, Second Edition, T hls
new reviged second edition of
Radio Questions and Answers
covers the great advances
which have beéen made since
1921 in the art of radio com-
munication; it takes into ac.
count the new technique of
broadcast-station operation
which has been evolved
through electrical, mechanical
and physical lmprovementn
{Questions, with their answers,
on the leading problems wf
radio operation bhave been
carefully worked out, for the
assistance of the student who
is preparing for his operator's
license,

SPECIAL
OFFER

Examine and use this library
for ten days Free, At the end
ot this time, if the library
proves satisfactory, send us
only one dollar and two dollars
@ month until the special in-
troductory price of five dol-
targ has . patd, If  the
library is not  satisfactory
return it to us in ten days,
The matter ends there, No
apents. No red tape.,

Send no money
Fill in and mail the
coupon today!

McGraw - Hill FREE Examination Coupon

L) 1
1 McGRAW-HILL BOOK LO INC (]
i 370 Seventh Avenue, New Y york 1
1 Geatlemen: ~— Send me the New Library of Practical Radio l
dl charges prepaid, for 10 davs’ Free Hxam-
| atisfrctory [ will send $1.00 in ten days and $2.00 I
l & month until $5.00 hag been paid. If not wanted [ will return 1
@t your expense. 1
: A, 4 s s s s iiinereeeenatiannaneoertcnnannnessenans 1
i Home Address, tvvviereieeiinsiiiiierivrtsncroiosvasnns ]
1 City and State..... [ ]
Wame of COmPanY .. v ocreronereivereesvaivesortssosscase [ ]
] .
| OICCUPAHON + o v v iviveersneinssasasrnstosevsonnss QST 5-30 |
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Broadcasts from Wle

Editor, QST

Ever since the Spokane flight started, I have
been trying to get a solid copy of broadeasts from
WIMK, but have failed on aceount of the dozen
or so stations that continue to operate on
WIMK's frequency. Have been following your
endeavors to collect the different news items from
the several amateurs who are in touch with the
patrol, so that you might give us to all available
reports up to 10:00 p.m. every night, Have no-
ticed the poor eodperation of amateurs in some-
thing that I deem very interesting, and which
ought to be the same to every amateur, as it
brings us closer to the Signal Corps.

It seems to me that out of cornmon courtesy to
WIMK and the other 17,000 amateurs that all
stations should keep clear of a channel sufficiently
wide to allow W1MX to reach everyone without
interference. We all ought to be interested in
every signal that WIMXK puts on the air, and
tune him in whenever he has something to say.
Personally, I have never heard W1MK ou the
air when there was not something being broad-
cast. that concerned us all. T bad rather copy
WIMK than work my own little set.

I am certain that there are many more ama-
teurs who would be pleased to see a channel kept
clear for the use of our Headquarters station.

Let’s hope this comes to pass in the near
future.

—- Ross W. Brown

A Good Method of Calling

Pettit Barracks, Zamboanga, P. L
Editor, Q8T

Would it be possible to insert a note in QS7 to
the effect that amateurs in the States who wish
to work DX should be more careful in giving their
call letters? Quite often the signals are faint, and,
while making CQ very slowly and distinctly, the
call will be sent about 30 per minute. The resuit
is that it is a jumble, and you pass up that
station for one who makes his call letters slowly
and distinctly. Only this morning I heard one
signing W2C??, who, I am sure, would be pleased
to know that his signals were being heard half
way around the world. However, he made his
call letters so fast and ran them together to such
an extent that it was impossible to read him.

In this regard, I believe the system used by
VK5HG the best [ have heard. He usually ealls
as follows: € CQ CQ de VEKSHG VKSHG
VE5HG, repeating this over and over. The
result is that-you know exactly when he is going
to give his call letters, and can be on the alert in
case you missed him previously.

The point of the entire matter is that we are
more interested in getting the call letters than we
are in hearing CQ over and over. Less C() and
more call letters distinetly sent.

e W. N, Haltiwanger, 1st Lieut,, 4ith Inf.
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Screen Grid Neutrodyne

Power Speaker Radio

In the Popular Newly Designed

Low Utility Consoles!

Lok at the pictures of the new Cros-
ley “*Companionship’ Series shown in
this advertisement — read the descrip-
tions of chassis and cabinets, note the
Jow prices — then determine for your-
self whether or not they represent the
most amazing radio values ever oi-
fered. These “Companionship’ Series
models, with their unusual features
und unexcelled performance, will read-
ily become, true companions in mil-
lions of homes!

The CHUM

This mnodel is a useful in-
congpicuous, low 3 and
S-ply walnut veneer cabi-
net for use anywhere, An
1muroved Dynacone mov-
ing armature vlectro-
agnetic power speaker
is concealed in the cubi-
et. Uses six tubes — two
Sereen Grid No, ~24, one
No ~27 as a hm.s’t‘ pe powry detector teednxg
into two No. ~71-Ag connected push-pnll, and a
No. —20 rectifier tube. Has built-in power sup-
ply incorporating genuine
trouble-tree Mershon ¢ ons
denser,  Dimensions:  28% $75
high x 27” long x 143" deep,
Ammnglylow priced atonly, . Less Tubes

The
PLAYMATE

Thiz beantifnl woad
wodel is built of two-
tone'walnut vencer, ‘the
s+t incorporates the
sy eti-tube refined Cros-
ley Nionotrad chagsis,
1t e gwo Doteen <
tubes iNo, —24, one No.
7 tube as a bias- t.rpe
Jutector, one N as a resistance coupled
st andio. two tubes in pusit- ;Jul . and
one rectitier No, =580 Phe tatest refined Crosley
Type "M” Dynaccil power speaker is con~
the ldhlﬂet I)lr;'u 13-

u!(" high x 54 wlﬂg $90

ul/’ Je=p, No 1 e
VEE - AT d this rmodel
.u‘, only p04 .............. Less Tubes

The

&l

COMRADE

is set is enclosed in
e cahinet as the
avmate’’ hut incor-
paratey the refined
Crosiey LUnitrad eight-
tube chassis, giving
somewhat greater sen-
sttivity and perform-
; G Grid ¢ ‘;m'*r due to the use of
three Screen Grid tubcs in- %105

stead of two. Vou've never
seent’ o much vatue in radlo N
foronly, . o.ovviivh savaiean Less Tubes

You're THERE with a Cr«

With the presentation of the new C rosley “C “ompanionship”
Series there is ushered in a new era in the development of
radio receiving sets for the home. It is now possible to obtain
radio sets — complete in beautiful low cousole utility models
~- with improved power speakers built in — using Screen Grid
tubes, with Neutrodyne circuits, operating from electric light
sockets — at prices so low that everyone can afford to, own
one Get in touch with your Crosley distributor today — get
your share of the prohtable business being created by this
amazing new Crosley “Companionship’ Series.

The BUDDY

5 LESS
TUBES

This bundsonte “Buddy”™ model
has a metal case with panelg in
beautiful burl walnut finish, The
trim ig silver and ehony intay
effect, The legs as shown are s |
atd equipment, An improve

ley Dynacone power spe
m(‘luded

he, Ha% harilt-in
power supply unit incorporating
senuine trouble-free Mershon conc
denser.

Only ‘4"" high 173" long,
deep

Western brices slightly higher
THE CROSLEY RADIO CORPORATION
Powel Crosley, Jr., President
CINCINNATI, OHIO

HOME OF WLW-—‘the Nation’s Station”
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by
Moisture,
Temperature |
and
Age

[ IDERMANENT

noiseless perform-
ance is one of the out-

> gtandingfeaturesofthe
- Bradleyuriit Fixed Re-

sistor.. Solid Molded
in construction, its
accurate rating is un-
changed by variations
in temperature and
moisture. Age doesnot
affect its silent opera-
tion,

Leading manufactur-~
ers ofnationally known
receiversrely on Brad-
leyunits for grid leaks
and plate coupling re-
gsistors. You, too, can
benefit by using them.
Investigate today!
Send specifications for
complete information
and prices.

Bradleyunit¢ Re-
sistors are fur-
nished in ratings
from 500 chms to
10 megohms.
Equipped with
cadmium plated
lead wires up to
G inchesinlength.
Color coded for
quick identifica=
tion.

ALLEN-BRADLEY CO.
277 Greenfield Ave.

Milwaukee, Wis,

Auroral Display

Fairmont, Minn.
Editor, QST:

Having read the article in December QST on
auroral interference, I would like to report an
auroral display I observed, which seems to be at
odds with all I have ever seen published. It took
place in southern Minnesota during warm weather
in 1917 in the early evening -— before 10 p.m.

It first appeared as a glow (pink tinge) in the
northwest with rapidly growing intensity, and
appeared as a characteristic curtain aurora; like
a drape sharply defined at the top, with a rather
indistinet lower edge that wavered about. This
rapidly approached us, from the northwest, and
at the same time descended and also fluttered
more violently as though blown by a wind. Then
it began to break up into sections, and these, still
coming closer, broke up into patches of light.
These patches of light were quite distinctly out-
lined and looked like small clouds of phosphores-
cent fog. They were absolutely parts of the auro-
ral display, yet they came down, still giving
light, until they rubbed out against the ground.

SHeveral of them passed between us and groves
of trees so that I could swear that they were
less than one fourth of a mile away. There was
a very light breeze from the northwest, but these
pieces of aurora do not seem to have depended on
the wind for they traveled much faster. We tried
to run into one of them with a car, but they
traveled much faster than we could go-— we
could do 60 miles per hour easily, but they seemed
to travel about three times as fast as we did.

This would seem to discount the belief that the
gurora is a phenomena of rurified air, or that it
only takes place in the upper regions of the
atmosphere.

I have never seen another one break up and
come drifting down in pieces and they are uot
common in this locality, and I have often won-
dered if any other people have seen such a
display.

If several observers could be found to report
such low auroral displays and have seen them
actually rub out on the ground ,would it not upsct
all present theories of aurora?

Perhaps some of our Canadian or Alaskanhams,
or those with extreme northern ['nited States
locations, eould report similar experiences if they
would. I realize that one report won’t change the
accepted ideas of where the aurora takes place,
but several would at least start an investigation,

AL Nightingale

We Do Progress

Abiline, Texag,

Editor, QST
It has been some time since [ have had the
pleasure of exploring the pages of @ST. Today
while going through the March issne I noted the
article on 14-me. 'phone transmission. [ would
like to take this moment to compliment @ST on
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Radotron
UX-864

- A General Purpose,
Non-microphonic

Tube

Possessing superior rigidity of
construction, UX-864 maybe used

to advantage by amateurs in the Filament volts .

: design of their receivers and their Pilament amperes . . . 0.25
microphone amplifiers. Plate volts . . . . 90
Grid bias volts . . . -4.5

Its freedom from microphonic

e
o

Plate current (m.a.)

noises, even when subjected to

* continuous vibration;its economy Plate resistance (ohms) .. 15,500

~of operation, its small over-all Amplification factor .. 6.6
. dimensions—all these are features Maximum length . . . 40
. which will -establish UX-864 as Maximum diameter ) 13/16"

an important coutribution to the

improvement of amateur recep-

tion and transmission.

! Radiotron UX-864 will be appre-

Sensitive in performance,yet free ciated by those amateurs who de-
from microphonic disturbances, sire improved tube performance.

RCA Vicror ComMpPany, INc.
New York—261 Fifth Avenue
Atlanta ~101 Marietta Street Chicago —100 West Monroe Street
Dallas — Santa Fe Building San Francisco —235 Montgomery Street
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HERMO-COUPLE
YPE METERS

Model
425

Made as Ther-
mo - Ammeters,
Thermo - Milli-
ammeters, Ther-
mo - Galvanom-
eters.

for Panel .I\/Iounting

A new incentive to experimenters, and
particularly radio amateurs, is found
in the paramount development of the
year — the pentode tube. Among the
many suggested applications is that of the
amateur transmitter with a single tube.
Its possibilities are interesting and it is
predicted that many new circuits will re-
sult from this development.

How about your electrical measuring
equipment? Are you in need of suitable
instruments for this work? They should
be of highest quality and the most ap-
proved scientific design — precise, de-
pendable and yet reasonably priced.

The Weston Thermo-Couple type instru-
ments are especially suited to transmis-
sion requirements. The Ammeter, in
ranges from one to twenty amperes, has a
safe overload capacity of 509%,. You can
rely upon its accuracy for such purposes
as measuring high frequency currents
imparted to the antennae. The Milliam-
meters, furnished in three sizes — 125,
250 and 500 ma., are ideal for short wave
transmission as they have a very low in-
ternal electrostatic capacity, give true
current value and do not disturb the con-
stants in a transmitter.

Accuracy unaffected by hours of constant
service. No fear of burn-outs, even under
heavy overloads.
Weston Electrical Instrument Corp.
602 Frelinghuysen Avenue, Newark, New Jersey

SINCE 1888 e

TS

RUME
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this article, as I consider it one of the most com-
prehensive articles that 1 have ever read.

My work deals entirely with ‘phone trans-
mission, and it was indeed a pleasure to see
amateur- ‘phones taken in the same light as
broadcast transmitters.

The days of absorption loop modulation are
over, and it seems good to me to see the interest.
that is being shown in honesi-to-gosh amateur
‘phones.

It has been two years sinee 1 have listened in
on frequencies above 1500-ke., and received the
surprise of my life when I unlimbered the old
regenerative set last night and noted the differ-
ence on the higher frequencies. Almost all the
old familiar signals that I knew were gone, but
they were replaced with fine clean-cut signals
that would be a eredit to many a commercial
station,

I hope the amateur {raternity keeps up the
good work; it is wonderful as is. I'm for you and
hope that I can be back in your ranks again soon.
More power to you.

- W. N. Greer, Chief Engineer, KFY 0O

LA.R.U. News

{Continued from page 56)

take the place of or compete with the 1.A.R.U.
The latter is an international body representing
the national amateur societies of the world, while
B.E.R.U. is but a suitable name for describing
R.8.G.B. members located elsewhere in the
British Empire.

We are pleased to record that our B.E.R.U.
membership has almost reached the 200 mark,
Fgypt has recently provided us with a number of
new members, while Clanada, South Africs and
Australasia continue to swell the Tnion. Our
ultimate aim is to extend the B.E.R.U. into
every corner of the British Empire. All inquiries
should be directed i0 the Headquarters, 52
Victoria Street, London, 8.W. 1.

GERMAN SECTION
By W. Rach, DIADF, See'y, D.AS.D.

Considerably more activity has been shown
by German hams on 3.5 me., particularly by
D4KZA, DIADF and D4AFA, DLABV and
D4ABF, of Breslau and Karlsruhe ‘Baden,
respectively, are working in that band, too.
The principal reason for this 3.5-me. activity
seerns to be the ferrific QRM experienced on
7 me. Over here, it must be remembered, we have
many ‘phone stations “busy” on 40 meters.
It is everyone's sincere hope that they will leave
the already crowded 7-me. territory, however,
and go either to 3.5 me. or up to 1.75 me,

When the QRM permitted, DX on 7 me. was
fair, and quite a few W stations were heard,
Only a few of the I>'s got hold of them, though.

On 14 me. some D's carried out tests with
South Africa; D4LD being one of the leaders in
this work. The most favourable time for South




" ‘L' Powel' \ {' J A
N Trausformers
. For UY-224 Screen

Grid and UX-245
Power Tubes
TYPE GW-380

This shielded Power Trans-
former was made by General
Electric Company. It is an ex-
cellent Power Transformer for
making up A. C. Receivers,
Power Packs, or converting Bat-
' tery Sets for A.C. operation.
Primary voltage 110-120 volts, 50-60 cycles A.C. cur-
rent, filament rating 60 watts. Rated to supply fla-
‘ment voltage for two 224, three 226, one or two 245
_and one 280, ilso high plate voltage of 600 volts center-
' tapped for UX-280 tube. This Power Transformer is very
! conservatively rated and is exceptionally well built.

' SPECIAL $§.75

Size: 5isxdlix3ie”

Weight 6% lbs.

RCA) Double Filter
= Chokes

Contains Two 30 ]
Henry 80 Mill Chokes

This heavy duty, rugged, dou-
ble Filter Choke is excellent
for all types of filter circuits
and experimental work in re-
ceiving sets, power amplifiers,
eliminators, transmitters and
various other purposes.

Made by General Electric
Company for Radio Corpora-
tion of America, and is RCA
Replacement Part No. 8336
for the Radiola 33, 18 and 17.
Each Choke has a 1000 Volt
insulation test and the D.C.
resistance is 500 Ohms.

When connected in parallel
these double Filter Chokes
have a capacity of 30 Henries
at 160 Mills, and when con-
nected in series have 60 Henries at 80 Mills.

Fully shiclded in metal case with special insulating
compound. Made of the best parts, inciuding the high~
est grade of silicon steel.

SPECIAL $3.75

Weight 6 Ibs,
Sizei54x334x218"
List Price: $10,05

10 mmf. to 125 mmft,
10 mmeE. to 75 mmf,

For panel or base mounting.

SAMSON SHORT WAVE CONDENSERS

These Short Wave Variable Condensers are precision made and compact. Copper Shielded. This
Samson Uniform Frequency Condenser is the finest made for High Frequency Short Wave work,

We also can supply these WVariable Condensers in capacities of 250,
for Broadcast wavelengths at a special price of $1.25 each.

List $7.00
List $7.00

Special $1.50
Special $1.50

350 and 500 ramf,

'DUBILIER 55758
| THORDARSON

FILTER CONDENSERS Type P, L. 571-4 MFD
. C. Working Voltage. List $12.00 . .

DOUBLE FILTER CHOKES. Type T 2458
Each choke 18 Henries— 250 Mills, List $19.50

. speciar $2.25
seeciar, 9025

FILTER CHOKES

39 Henries 120 Mills
Manufactured by the
Chicago Transformer Corp,
“These Filter Chokes have a D.C.
registance of 400 Ohms. Made of
Armco extra gpecial transformer
steel, Extra size core. Tested at
1600 Volts., With Mounting

brackets.

PFine for any type filter circuits,

Special $2.25

Westerss Flecttse
MICROPHONES

An efficient Microphone for use in
amateur phone transmission and vari-
ous other purposes,

Breast Type (without straps).

Special $1.25

150 WATT

necessary to build up the finest and most powerful A. C. set
Operates on 90-125 Volts, 50-60 cycles A. C. current.
. This rugged, heavy duty Power Transformer weighs 1034 Ibs.

AMERICAN SALES CO,, 19-21

]‘H@RDARS@N POWER TRANSFORMERS

' Delivers 800 Volts (350 m. a.) center-tapped, also 5 Volts (4 amps.) center-tapped.
Excellent for use in furnishing power supply to a Transmitter or Power Amplifier.
| Using this Tordarson Power Transformer in conjunction with a Filament Transformer is all that is

SPECIAL $3.95

Model T-2430-A
Size: 6 x4 axs”
List Price: $24,00

Warren Street, New York City
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THERMIONIC
VALVES

DX Easily Obtainable
Consistency in Performance
Uniformity of Characteristics

Made with Platinum Filament

PRICES

Type 250 $11.75
Type 210 9.75
Type 281 8.25
Cash with Order at Laboratory
in Montclair, N. J.

Asa Modulator and Amplifier,
use Type 250

As an Oscillator, use Type 210

THERMIONIC
VALVES

for
Talking Picture Apparatus
Telephone and
Telegraph Systems
Sound Amplifying Devices

JOSEPH B. ZETKA

460 Bloomfield Avenue
Montclair, New Jersey
LL S, A,

Afriean work from this country seems to be 1600
[EXON

DMATFT of Wuedlinburg/Harz ig now licensed
on 5 meters, and carries out regular experiments
in that baud. A detailed report on these tests is
to follow. ‘

Amateurs of the Saar District are using the
prefix TS instead of 1D in accordance with present
regulations. All cards for them are to be sent via
the D.AS.D., as usual.

NETHERLANDS SECTION
By H. Powmes, Asst. Trafic Mgr.,, N.V.LR.

During  Januvary and  February conditions
remained about the same, which was bad, and
only in the eastern part of our country was any
improvement noticed. It is a curious thing thai
in our comparatively small territory the eastern
amateurs have cquite good results with DX
statious, both as regards transmission and
reception, while the western amateurs are
practically “insulated ™ and are still waijting for
hetfer times,

Although our traffic department iy inaking
every effort to bring all phone amateurs to the
3500-ke. band, the number on 7000 ke. continues

to Increase, to evervbody’s disgust. The ‘phone

men seem to be devoiing most of their effort
to increasing their output, on the theory,
apparently, that the man with the loudest voice
will be able to work over everybody eise, Condi-
tions for ¢.w. in this band are about as good as
ever, although usually impossible due to phone
QRM. Many Duteh amateurs congider the 7000-
ke, band as being virtually lost to them ax an
active baud for this reagon, and have gravitated
to the 14,000-ke. band. It is this latter band
which particularly shows the differences men-
tioned between the eastern and western parts of
the country.

At the present time normal “winter” condi-
tions are reported from the western part of the
country, with generally bad DX possibilities and
little or no long-haul reception. On the other
hand, amateurs in the eastern part report work-
ing all over the world with comparative case.
PAODW again worked all continents (several
times) during this period, including 29 VK and
19 ZL Q80's. Much thought has been given as to
possgible reasons for the great difference between
the conditions in the two parts of the country;
at present it is assumed that the higher and
drier ground, made up chiefly of sand aud
gravel, is the major influence.

We again want to point out that all Dutch
hams use calls made up of the prefix PA followed
by the zero (———-—- )} and not, the figure ten, as
we frequently see in other magazines. There are
no divisions here, and the calls do not in any way
indicate locations, Since our prefix is now PA,
no Dutch amateurs answer ealls using the old
intermediate EN; please note this,

Our annual meeting wag delayed beyond its set
date, but was finally held on March 16th; it is
hoped that a report of this mecting van be
included in next month’s report.
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| ISM Don’t Kid Yourself...An
Up=~to~Date Short-Wave

Receiver Must Have:

All-A. C. Operation—
and That Means Built-In Power Supply!
One-~Dial Tuning—
and That Means a Real Gang Condenser!
ScreensGrid Circuit— ,
and That Means A¢ Least Two S. G. Tabes!

Thete isn’t any reason for not having these vitally important improvements in your short-wave
receiver (you wouldi’t look at a broadcast receiver that didn’t have all of them) except that until now no
shortwave manufacturer has offered them. From now on, no short-wave set is modern without them!

For Performance—the New S=M 737 Short-Wave Bearcat

Nothing talks like tests
—especially on the
short waves. Actual
tests of laboratory
models of the 737 have
shown, even in the
worst locations, a penes
trating power that’s un-
canny. And with fair
conditions the sky is the
fimit—the actual
measured sensitivity of
this radicallv new re-
ceiver is such as to assure you of absolutely un-
beatable distance.range—and that’s with real one-
dial operation!

‘There is riothing on the 737 just because it’s
“pretty.” Perfect -“battieship” shielding—that’s
the starting point. Then there are two double-
shielded tuned citcuits—'24 screen-grid tubes in
two positions —regenerative non-radiating
detector—and a powerful *45 second audio stage.
Eight specially-designed plug-in coils cover from
16.6 to 200 meters—all American and foreign

S§-M 737 Double-Screen-Grid Bearcat

short-wave broadcast-
ing, as well as the
“ham bands.!”” Four
extra coils cover
the American broad-
cast band (up to 590
meters).

Treat yourself to
good short-wave
reception: connect
up a New S-M Bear-
cat—and watch it
lick its weight in
anything—from insects up!

You'd expect a high price—but it carries, coms
pletely wired with power supply, in cabinet as
illustrated, a list price of only $139.60, subject to
usual trade discount.

Those plain facts mean a scarcity of 737’s for a
long time to come-—there’s nothing like this
Bearcat on the market at any price. Get your
order in now to your jobber—vou’ll never be
satisfied without one!

Tre Radiobuilder, Silver . Marshall’s publication telling
the very latest developments of the laboratories, is too valu-
able for any sethuilder to be without. Send the coupon for a

N RS MR S
I Silver-Marshall, Inc.
free sample copy. If you want it regularly, enclose 50c for I 640

09 West 65th 8t., Chicago, U. 8. A.
LA e Send your latest catalog, with I

4,000 Authorized S-M Service Stations are being operated.
Write for information on the franchise.

sataple copy of the Radiobuilder.
) ,2‘; _zenclosed; send Data Sheets on

.. 10c enclosed; send five new S-M
Data Sheets (including the 737).

SILVER-MARSHALL, Inc.,

6409 WEST 65TH ST.
CHICAGO, - - U5, A, I
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EVEREADY
RAYTHEON
TUBES FOR TALKING PIC-
TURES, TELEVISION AND
ALL INDUSTRIAL

PURPOSES

The Eveready Raytheon Foto-Cell is a long-life
tube for talking pictures, television and indus-
trial purposes, such as control of illumination,
automatic counting, paper-testing, color match-
ing and others. It comes in several standard
types, or can be made to specification,

The Eveready Raytheon Kino-Lamp is the
first television receiving tube developed com-
mercially that will work with all systems. Each
tube is carefully tested.

We welcome inquiries from every one inter-
ested in talking pictures, television and Foto-
Cell applications of any nature.

¥ * £
The Eveready Hour, radio’s oldest commercial
feature, is broadcast every Tuesday evening at
nine (New York time) from WEAF over a
nation-wide N. B. C. network of 30 stations.

NATIONAL CARBON CO., INcC.

General Offices: New York, N. Y.

Branches: Chicago HKansas City New York
San Francisco

Unit of ﬁg‘%@ﬁ and Carbon

Union Carbide §.‘ Corporation

~EVEREADY |
_RAYTHEON

Trade-marks

NORWEGIAN NOTES
By G. H. Petersen, LALD, Sec’y, N.R.R.L.

The last month saw 5 general improvement in
both fransmitting aud  receiving  econditions,
and also u very marked inerease in the activity
of Norwegian transmitters. Although we have no
pioneer work fo report in the coruparatively
unexplored 28 or 3.5 me. —— the latter being
“unexplored” for Norwegians — our members
are showing much interest, in low-power work on
the 14~ and 7-me. bands.

LAYG says that conditions on 14 me, are fine,
again. He now works entirely from DX Tables
and is able to make contacts regularly with South
Africa, Australia and New Zealand. The rest of
the Oslo gang is active with European, Al and
M contacts. LA2K complains that his new
Philips "TB1/50 tube will not “go west" (luckily
for him — hi!) but seems to like the Bolshevist
hams betier, making a lot of EU and AT QSO

The Bergen gang has done some fine low-power
work. LA2X has again worked W3, and LA2V,
on the sir for the first time in four months, got
a reply from VOSMC on his very first Q.
LAlJ made a contact with u running train,
XSM5UX, near Stockholm, the Swede using an
“indoor” aerial and only T watts. He is an
expert in low-power work, having worked (i
with 50 volts and a few assorted milliamperes,
and SM with (4 watis!

SWISS REPORT
By H. Degler, President, U.8.K A,

The licensed Swisg amateurs want it distinetly
understood that they are doing evervihing pos-
sible {o discourage and locate the few unhicensed
Swiss amateurs now operating on the air. All
members of the U.S. KA. are licensed: we do not
give any encouragement to the operation of
unlicensed stations, and will not forward auy
QSL cards for such amsateurs.

The Swiss QSL service ag announced in this
department a short time ago is in error. Amateurs
wishing to forward cards for Swiss hams should
address thetn to Swdss QSL Service, Postfach,
Berne 2, Switzerland,

JAPAN

Through the courtesy of Mr. ¥. Katsuki,
K6DPG, at Honotulu, we learn that a number of
Japanese amateurs have been licensed to operate
on short waves, most of them being J4's or J1's
ifollowed by two letters, of course, 1o complete
the call) and operating with a maximum licensed
power of 10 watts on the 10-, 20- and 40-meter
bands.

CHINA
Through Mr. Elliott Sigourney, W6DPF, we
have the {ollowing report from the V8 gang at
Hong Kong: “ Coonditions on 14 me. are becoming
very erratic, and the VS8 gang has gone with one
accord to 7-me. territory in order to help our
western station friends pile up points in ihe
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A NEW
Self-Contained

Ohmmeter

Jewell Pattern 41 Ohmmeter

designed especially for radio service

ERE is an instrument that makes it

easy to check radio resistors quickly
and accurately. The Jewell Pattern 41
Obmmeter is a high grade D. C. instru-
ment with a subbase carrying a threecell
battery. The instrument is therefore en-
tirely self-contained and independent of
external voltage supply. Current drawn
from the battery is very low and with
ordinary use the battery lasts several
months, Itcan be replaced conveniently.

The knurled knob which can be scen
at the bottom of the illustration pro-
vides adjustment for battery voltage
variation through a magnetic shunt.

In service the binding posts are short
eircuited before using and the pointer
adjusted to the top of the scale by turn~
ing the knob. This corrects the instru-
ment to the exact battery voltage avail-
able and any resistance placed across
the binding posts is accurately indicated
in ohms direcily on the scale.

- Write for bulletin describing the
Pattern 41 Ohmmeter and the scale
combinations in which this time-saving
instrument is available.

) &

MAKING GOOD INS’TRUMENTS

AR Wl Wl

ol i

i III||III|I 1]

Radio Instruments

llllllﬂm

The Jewell
Pattern135 Ohmmeter

Pattern 135 Ohmmeter and D. C. Voltmeter
with scale reading bhoth volts and ohms,
available in ranges for use with 3 and 4% volt
batteries. The latter range is ideal for radio
service work, since the standard set analyzer
battery is 4'% volts. Write for a new 16-page
bulletin describing the Jewell Patterns 41 and
135 Ohmmeters and the complete line of
Jewell Service Instruments,

11 Electrical Instrument Co.
! {:ZZL Walnut St., Chicago, |
Please mail llteraturedcscnbing
. Pat{e:ns 41 and 135 Ohmmetersis
also new 16-page Radio bervlcel
| Instrument Bulletin.

»
AdAress . cceemmm e
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ABRL. contest. Much QRM is heing experi-

enced from the KA stations, but the top score so

far is way ahead of that in the lusi vontest.

FOOL PROOF VSOAH (who sent the report — A LB, is old

- AC1AX, and will be glad to forward cards for

CONDENSER PERFORMANCE the V30 gang. The address is Box 414, long
Kong, China.” -

Just try the new BRITISH COLONIES

Sprague Electro- We learn that the prefix V8 ig assigned to all

. “ British colonies in the Far East, with the numeral
Iytic Condenser. following this prefix used to designate the
Test it and judge particular colony concerned. So far these seem
to be:

for yourself its V81 — Singapore
fool-proof per- V83 — Malaya

p 4p V86 — Hong Kong
formance. Here VET e O e‘10,1
are just a few of i

the reasons w hy ‘t'he following were issued W, AU certificates
Sprague Electro- | during the year 1928:
vt . 1. N de A, Costa, sb1AO; L. E. Green, fo.l1V;
yucscangiveyou | yyjeer 8 Keith, nulCMF; William (5 I
better service: Irwin, nu2CUQ; H. D. Huston, nutBZF: E. (3,
Smith, egdYX; Ralph E. Pierce, nulAX.\;
John R. Witty, egiWQ; Don C. Good, nut6AJIM;
— r e g o !
ﬁlu?ll:;ulr:?‘fma\?gﬁi:dx%idngzf:sr;})}i’n&fes;';le‘; Buck ‘__Mclgnney, .11115AI'F$ quy:rt H Powell,
above or below the electrolyte. ol AQT; ¢ A Richardson, eg2RX; Donald A.
Troy, nu2BIR; J. A. Partridge, eg2I{F; Robert J.

B--8crew type socket mounting wmaking for | ) . o s .
maximum flexibility in receiver design. Browne, 0a4RB; Julius (,mnt7 7, nuGCTX; Fer

nand Fontaine, ef§GI; ¥. L. Stollery, egdQV;
C~Protected vent eliminating the possibility of | A. I, Sise, nulASF; B, W, I‘hompscm, nulBW;
damaging the nipple. Harold Thomas, nuIID; Fred Link and 1. B.

— s ssibili in Knight, nu2ALU; W. MeDonald, nu2TY;
{;)nsll::f.s sure seal, with no possibility of cutting W. B. Jackson, nu3HIF; Guy L. Carter, nutOB;
William Penn, nudAAK; Edwin {ofquist,
E~Locking lugs in socket 1o prevent condenser |\ 7AR: erb Hollister, nu9DRD: Robert
shaking loose during shipment. Dubs, mer W. E. D). Bennett, 10&{\ F E
Fe=Shicld, precluding possibility of internal | Frost, f0A9A ; Max Spitzkowsky, 0a2MS; W IL
short circuit. Barber, oa5W H; Hubert ¥, Lovets, oa?IIL;

- Earl C. Dunn, nusMX; Paul D. Houghta.ling.
:.’mﬁ'f&v"gﬁ?l J:ﬁﬂl"&'ﬂﬁiﬂ?ﬂ?ﬁ space to be : nuSCIM; Clement Coleman, nudCRD; (. i«
Krohn, nu6DEV; G. A. Sears, nuGBQ; P.
Individual cathodes eliminate all leakage be- | Curtis, nulBKE; P. E. Bostaph, nu.)AVb
t;veentaé\oge; arl:gcallow (;mla;_umlu:n {Texl:blhtv i:; H, G. Musterman, nu2TP; W. Y. MecAuley,
:n:f:l: be:tef- H.helf :zt?act;r‘l’;hﬁsqdlf: t?)g:n‘::le (ﬂ’iﬁ.“, h‘[; \“i”{(m L. .,Har‘,"’y ’ HUGBCH’., .lf ves
with edge effect of less than 107 of spiral type. | Naintre, of8YNB; ;l- ﬂ{ﬂenbﬁwk, nu6CUC,
Leakage current guaranteed not to exceed .2 | W.H. McAulay, nuCLO; Curt Relph, nu9BPL;
milliamperes per MFD at 400 volts after 5 minutes | J. E. Mersch, nubAGQ; G. W. Fisk, ac2FF; Carl
t;r 065 :nllhamperos per MFD at 350 voits after Miller, ohtAVL; H. Rieder, oad4X: (. W,
§ minutes. Jones, nubBYZ; Robert J. Wood, nusCDB;
And there are the well known paper condensers | 5. 1. Innes, foA4E; Curlos Reiher, sc2AR;
n’t‘age by‘ raﬁZpe'a—g'::ngl:-':r};lt':ecsa'In‘:) Pret‘le: G, CL Steverés, sb1BO: G. T. Clulde, 0z1FB;
shttt as - yltc. 1ypes an D. R. Whitburn, 025BY; James B. Turner,
sizes to fit your every condenser need. nu3¥WM; Roy Gould, nuGDHQ; R. ¢4, Chatfield,
0zdAV; K. Keeley, nu6DHS; Li. Fugenio de
Avillez, eplAE; W. R. Shuler, nu6C3J; Glenn
Morgan, nudAMO; Glenn Mrans, wuSADP;
R. R. Sawell, epIlBE; B, W. Warren, egtCl;

S ANY N..J. Winch, 0zl AP, Stephen Lieberman, ej7DD;
SPRAGUEm%ZE%%%Fg?MP J. Freitas, sb2AZ; A, Y. Hutchings, oa3lIL;
. Charles H. Colman, nu3QT; Robert V. Byron,
zt’i‘;‘l’g“s‘;:““‘;’"““ :f‘d;’“l’“ C“‘:“*‘;:l‘““ nulAVJ; Ingram Patterson, oa3CP; L. IL

ve lour Condenser Eroblems Thomas, eg6QB; Dr. Joas R. Baccarat, sh2AJ;
George Miles, egSML; (. Dexheimer, ef8GYD;
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THORDARSON
" TRANSFORMER

150 watts, 4010 volts
each side of centre
tap ai 375 M. A. §
i~ volt filament, centre
[, tap. Fine for power
I” supply for 73 wat-
¥ ter or for crystal
[’ =# control power sup-
/ ply. Specially priced

for =z short time

5ouly. Hach ‘53 95

THORDARSON
B-Eliminator
TRANSFORMER

using the Raytheon
B-H tube. Will carry
the maximum current
consumption without
overheating. 285 volts
on vach side of centre.
Lower voltage may
be obtained if desired.

2 ThaHomne of RADIO+——.—-.
45 VESEY STREET

NEW YORK
New York’s Headqguarters

Size0l4x4)7x for j[\r“(s)t'\e\? atlm Special
Net wei 24 1bs. spas OW only ..$1.
Net weight 1074 1bs Transmitting Apparatus )q. $1-65 et \Weiett
. e sl g ., Size et Weig
Make vour own transmitting and fe- When in Town Visit Our Store 3x4x3” 234 Ihs.
Eexvmgdcoﬂs Copper tubing transmit- =
ing Inductance. i EVERYTHING IN GLOW
iz of tubing ACME JEWELL PYREX
Inside Dia. 3,16" 178 $/16" BRADLE& S FLERON Saper Semitive LAMPS
IR b 10 iy THORDARSON For wave meter and other
31/8" 10 12 rick ELECTRAD  NATIONAL ii;;‘g ‘;‘;‘“"‘,?féia d‘éq;xetérz
Prices per turn ]-JY_N(--H SIGNAL 134 “inch long over all,
FLECHTHEIM Special, ., ...o00in 31.
NATIONAL RECTOBULB
Ham Green, double silk covered, No. GENERAL RADIO ﬁ?{,ﬁfla"nba“*“keuomboge
16 receiving inductance. - c ARDWEI:L :
2 di T e . Aluminum Shield cans and panels of
3 Samarer. 1100 dSe D e IN STOCK every deseription o arder.

SPECIAL NOTICE

The oth edition (second prmtmg) of the Handbook contains 4 pages of items you need
from time to time. Look for Them.

Write for special folder and prices

DUBI LIER riitk conacecx | THORDARSON POCBLE

CONTAINS TWO 18 HENRY 250 MILL CHOKES
4 MFD. D.C., Working Voitage 600 V Heavy duty, rugge o d")uble Filter

FILTER
< CHOKES

These Filter Condensers ure designed
for use in filter circuits in Transmitters,
and all bigh Voltage Socket power de-

Reactor for Filter Circuitsin Trans-
mitters, Power Amplifiers, “B”
hhmmatnm and various other pur-
poses. U Each Choke hasa 2000 Volt

insulation and the D.C, resistauce of
each Choke i3 108.5 ohms, € When
connected in series this Filter Re-
actor has a capacity of 36 henries at
250 mills, and when connected in
parallel 18 henries with 500 mills
carrying capacity.

SPECIAL $§-25

vices and Power Packs.

SPECIAL $z.

1930 SHORT WAVE RECEIVER

A shiort wave receiver that's gut them all beat. Best circuit
design and finest mechanical construction. 3-Tube Re-
ceiver — derector — 2 audio, using three 201-A tubes.
Universal type, continuous range 15 to 100 meters; ama-
teur type covers  Ham bands 20-40-80 meters with
generous spread on the dial. List price $60. %37 5“*
Special Offer,met oo, oo i, 4 .
SHORT WAVE X-MITTER

734 Watt Hartley type Transmitter. Will operate with a
’01 A tube, with 90 volts on the plate, up to a 11X-210,
with 30 walts mput has plitg in transmitting coils. List
price—icit $55. C ompletely constructed $70. $57 50*
Special)ffer, completely constructed .. ....

LEEDS RADIO LABORATORIES

Precision Clustom Built Short Wave Receivers and Transmitters

This departme.nc under the sy pervi«mn of the Short-Wave Specialist jerotme Gross, We design, construct and advise on any
material for the **Ham" Broadcasting station or laboratory. Write jerry Gross for ad vice on any of your problems.

TYPE PL 571

MODEL 'T-245
! List Price $7.25 . MODEL T-2458

List Price $19.5¢

By
Insistent
Demand

LEEDS 30-watt socket, positive contact; heavy
phosphor bronze springs, heavy brass shell: highest
grade porcelain insulated base; will hold your tube
in one position. Specially pnced

MAIL ORDERS FILLED SAME DAY
10% Cash Must Accompany All C. 0. D, Orders

WRITE FOR
SPECIAL PRICE LIST

PLEASE PRINT YOUR NAME AND
ADDRESS PLAINLY to AVOID DELAY
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To ®

Think of

ransformers

is to

Think of
THORDARSON

Specialists

Transformer

eoeso o Since 1895 s e e o e

Microphone Transformers @ Line to
Tube, Tube to Line, Line to Line @
Mixing Transformers ® Coupling
Transformers @ Filter Chokes ®
Avudio Transformers ® Impedance
Matching Transformers ® Power
Compacts ® Speaker Coupling

Transformers ® Complete Amplifiers

Thordarson Electric
Manufacturing Co.

Huron, Kingsbury and Larrabee Sts.
Chicago, Miinois, U.S. A, . . .

R. H. Sainsbury, 0a2¥J; C. W. Baker, 0a3VP;
E. W. Simms, 0a3X8; H. D. Price, egtHP;
E. Menzies, egbMQ; (. L. R. Lower, foABW;
H. F. Abella, sul¥FC; A. Depuyott, ebiCB;
Allan Caldwell, ac2CE; W, K. Adamson, 0a5UA;
H. 3. Cooper, Glenleg, 5. Australia; Charles
Heiland, nudDCV; Charles M. Green, nu6DOR;
Charles L. Lundblad, nu6CYX; M. ¥. Endersby,
nudAVJ; Henry J. Welsh, wulCPB; I. D.
Chisholm, eg2CX; H. B. Elsberry, nutBSN;
(harles larrison, oa7CH; D, O'Dwyer, eal8B;
Harold (. Fownes, 022C0; George Merriman,
aclAN; Robert H. Reid, nudTK; H. T, Petersen,
/ I. R. Wells, nu6QL; Bill Martin, nu3QE;
. F. Bane, W6WB; Tom Jentges, W6BXI;
E. P. Jobe, W6AKD; E. 8. Clift, W6BJH; .
Embling, 0a3DC; k. L, Mallette, W6ARV;
T. R. Vianna, sb3Q\; H. Brabrook, ¢g0BB;
H. P. Petersen, ed7HP; San Mateo Junior
College Radio Club station W6JU; Conde de
Thomar, CTIBX; Cid Santos, sbIAK; H. J.
Powditeh, G5VL; Willy Blaschek, EAKTL.

Staff Changes

(Coniinued from poge 15)

LR.E. to become communications manager of the
(ilobe Communications Co. (H., & I.-Dollarj at
San Francigseo, Westman was made full secretary
and promptly came to Hartford and demanded
that we do our duty again. We hupe the third
time is ““the charm.”

Qur Regulations Are Revised

(Continued from puge &0}

be judged only by its external effects. Power
changes were what the authorities wost wanted
to have on record. It was finally solved by the re-
guirement that the amateur note his plate watts
input (to the last stage) on his log al every
transmission,

BSection IX is a simple authorization of the
Department of Commerce to carry on the routine
licensing of amateur stations. The Department
of Commerce would have no authority aver
stations without this declaration. The Commis-
glon is not permitted to delegate any of its dis-
cretionary functions, however, and the legal
situation is necessarily such that all special cases
must come to the Commission itself and be
handled in all due formality as provided in the
Radio Act.

These new regulations are now in effect. The
Radio Division is already at work making the
license changes dictated by the changes in text.
So far as the regulations require charge from the
present praciice in the individual amateur's
station, they apply at once and each of us should
proceed to make the necessary changes. Al-
though no one will ingist or admit that they are
perfect, they are a big improvement, over the old
text, they better fortify the amateur position,
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VER 300  broadcasting  stations,

A SAFE
leading radio telegraph systems,
'| l the United States Army, Navy, Air
IDE Mail, Coast Guard and Ice Patrol Serv-
ices, explorers like Commander Byrd,

and exacting amarteurs everywhere have

in the selection utilized PYREX Insulators in many
> . . spectacular achievements.
of 1nsulat10n fOI‘ Regardless of whether you are sending
‘ Radio Transmitting‘ or receiving — on land, sea or airplane —

you should be thoroughly familiar with
the PYREX Antenna, Strain, Entering,
Stand-off and Bus-bar Insulators that are
helping these leaders to make radio
history.
* The new PYREX Radio Insulator
booklet lists all types and sizes with data
that you will want for ready reference.
Return the coupon for your copy, and
if you want further advice on any insula-
tion problem, our Technical Statf will
answer your questions promptly.

| and Receiving Sets

wher® T res sa¥

e

[ A
Sorior T

Send

the coupon
for your copy

Corning Grass Works
Coraing, N. Y,

Crentlemen:

Please send me copy of vour new
bulletin on Radio Insulators.

Nae
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RADIO /TUBES

—I:JBES should be tested at

least once a year to be sure they

are all alert and wide awake +

-+ + + Replace all lazy, worn-
out tubes with new, modern
Cunninghams.

E. T. CUNNINGHAM, INC.

New York

San Francisco
Atlanta

Chicago
Dallas

@%3 b e S TE S e Sl ST )

and by and large they are the most liberal and
the most sensible amateur regulations anywhere
in the world today.

Official Frequency System
{Continued from page 42}

While no responsibility, financial or otherwise, is
assumed for the accuracy of these transmissions,
every effort will be made to have it exceed the
figure given.

Reports on Standard Frequency Transmissions
are solicited from all who take advantage of this
service. No matter how far from or how near to
the transmitting station you may be, vour report
will be of value to us. Standard blanks which will
facilitate your filling out and our handling of the
reports are available on request. All such requests
and reports should be addressed to: Experiment-
ers’ Section, American Radio Relay League, 1711
Park St., Hartford, Conn,

After your report has been checked, and ac-
knowledged, it will be forwarded to the Standard
Frequency Station upon whose signals it com-
ments.

OFFTCIAT, FREQUENCY STATIONS
{Required accuracy 3-10 of 19)

WIAVW-WIZL, WIAWW, WI1AXA, WIBD,
WiBZQ, WICCOW, WICK, W2BO, WZLDC‘
W2CLA, W2DS, W2EF, W "’MU W‘ZUV s
W4BY, W4LK, W5EW, WSOX, WESP, W4ZAV,
WEAKW, W6AM, WEAYC, WEACE, W6AV/J,
W6BB, W6BGM-W6CVO, WeBMW, WG6BRO,
W5BZU, WOCAE, WCDY-W6CPX, W6CMP,
WOEC-W6XE, W6QL, W6QX, WOWN, We6ZV,
W7AAT, W7GQ, WSAQ, WSEQ, WBGZ-WRZG,
WOAHQ, WOACG, WIBGH, WSBGEK, WoBV(,
WICBK, W9BZO, WaCPM, WOEGU, WaIG,
2PD, G2NM, G3BY, G5YK, GISNJ, VE2BE,
VE3CO, VE3FC, VE4BT, VK5BG, VESLF,
VIX7 CW and ZL2AC,

STANDARD FREQUENCY TRANSMISSIONS OF WWV

Schedules of standard frequency transmissions
from WWYV, The Bureau of Htandards, Wash-
ington, D. (! will be found on page 8 of the
January issue of QST

~dJ. F L,

& Strals "'g’s_

The editorial in the January 10 issue of Wire-
tess Weekly (Sydney), entitled, ““ Amateurs Gioing
Down,” contained the news that the privilege of
amateur operation in the frequency band of
from 1500 ke. to 1200 ke. has been withdrawn.
The band is now given over to broadcast activi-
ties, since ‘‘his (the amateur’s) small use of the
200~ to 250-meter band may be taken ag an in-
dication of hls fading interest.” Have you ever
listened in on 7 or 14 me.?
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FBARGAIN

DYNAMOTOR WESTING.
HOUSE B. BEARING 12/350

voits, 80 mils. sls oo
.
327350 volts, 80 mils.
$15.00

L4 z.m.ratnr, airplune, Signal corps, with shaft, can he used

7 %s moror, 12 okt 33.6 amps. 5000 KL L $10.00

{(Generators, 52 volt, 60 amp. has automatic mntrols ..... 20,00
t C.W. 927, two D,C. 32/350 volt

»yangar. Used in parallel gives

700 voits,

ts, scries gives 81 rml y
suitable for xmitters Aud FCCCIVEIS. ...l 25.00
"West. Flee swichbd. control panet for abovr dynamotors,
tias switches. U-50-500 voltmeter, complete filter o
system, etz Special L. i i i e 3.00
Mnm?tr‘r. Weston No. 425 thermo-couple t-2 amp., mtd e
on large bekelite base with D.P. hi voltage switch. .50
t\ruptr(, hour meter. Sangamo, battery charge and dls—
charge, tyne M8 0-500 scale, capacity 16 amp....... 10.00
5.00

Milliammeter, Westinghouse, 0-150 surfac: mig., b con.
Milliammeter, Westinghouss, tn)n A i
adjustment, flush mounting. . . .
ant.mt ter, Westinghouse, type
ment, fush mounting. .. ... ... ... . e
Vaoltmeter, Wﬂnunghnu«,. A.C. 8 diameter with external
registance (=175 volts, 60 cvv!n um\er house type 1
Voltmeten Westinghouse tuodel PT, 3 scle, U-5, 0-7.5,
0 for ! L. voltages, pormble

150 and
hdkehtc it e ey . 400
Motor gener: & Holrzcr Cabot, 11() _
[BX . 300 watt, 300 cycle, Ball bearing. .. 50.00
'Complete line 500 cycle motor generators 5 to 5 K.W.
Transformers, seneral Electric, 125 to 2500, with center
tap, 60 eycle, 200 watt. . ... ..., [ . 150
‘Fransformers, Simon, 220 to 11,500 osed core, Y4 K.W., 3
A0 cveie, “pancake” secondary. . .. ... cieen . 5400
Iuanormur. Amer:ran. oil unmerwd 1 K W., 300 cycle, o
22078000 volt . ity e 1000
"I'ransmrmcr West. Mer uutput No. 102 A, 4to 1 ratio. .  3.50
Transformer West. Flec,, vutput, No. 202 A, § to 1 ratio.. 3,50
‘Transtormer West. Elee,, imput No. 201 A, 7 to { ratio... 3.50
Condensers, transmitting, Murdock 0017 mid. §£2,000 i
volt, ideal for plate blocking . 2.50
Condensers, Wireless Specialty, ¢
10,000 working voltage 002 P
‘Condenser, Dubilier, mica, op. volts 12,000 cap 0004 | 10.00
Condenser, Tubilier, mica, volts 40,000 cap 0012— 001— o
2 D008 0F 03, . 1eresreennennnin N . 30.00
Caondenser, L)u hilier, mica, op. volts 8500 cap .004 . . ..., 10.00
Condenger, Dubilier and Wireless Spedialty, op. volts
12,500 cap 004, ............. e 12.50 to 20.00
U nnuLnscrs, West, Elec, a
test. .., e e £.00
L ondenwm. Corid, wi h Jeak, mica Ddubilier (Al vrax‘t)
03 md[‘iﬂﬂvnlt 15,000 ohm .., ov.ens el 250
Hoa-iphone& West. lilectric No. 194W same as C.W. 834,
) ohms, slightly nsed | L. 500

vHolt.zer Cabot, “Mike” Utah We:teru Electric
* type, carbon granular trans-

mitter, Special. $ .95 3260W, Special

Dyynamotor, GiT Navy Alrp\anes 247750 volts. Alummum
frame, unnsually goud for Spi

i vially priced, 200 mils. .

:Dynamotor, aireraft 32~275 volt, with shaft

HEAD
PHONES
U. 8. NAVY

Pair 75c

]0 Ohms. Excellent for prac-
tice and instruction pur-
poses. High grade make.

Radio-
phone Transrmitter unit,
$1.5

ARMY AND NAVY
RADIO SURPLUS

NAY \ul Dyndmotorﬁ [§
Fdison storapc batter
1.2 volt type A-6, w

2471500 volr, 233

seneral Electric
. $37.50

8, nickel alka]l.

it por cell 20 ibs L 400
Coils, Retardation, W Elec, Co. 8T, 83 ohm, 2
windings. ... ... e e e LOO
Ret. coll West, Elec,, No. 85 A, 180() ohm 12 hepry....... 2,00
Ret., coil Wes! H,lnr:‘, No. 60A, 83chm L3dhenry. ... ...« 1.50
Het., coil West, Elec,, No, 04 B, 11 ohm 1 henry . oo 150
induction coxl, platinum contacts, can hr' nyed uy H\. ;utch
DUZZEE . v e ..., Lso
Telegraph rmd bunser purtable sets, uhog«my tone
$ contact platinum contact Iugh frequenc hu..?zv. 4
telephone toggle switches, potentiometer, sonding kev;
Ks m}d wna’nm’r:v Lre former  and choke cat
receiver, $30. value, ... .0 L. ... P X1 4]
Magnetos, Army mine and ringer type, 4 large maguets . Lo
Battery, U, 8. Army, lead-acid type, 10 volt, 20 ampere
hour, Consisting of 4 individual 2 volt cells in carry-
Mgease. . v inenenns PSS - Wi [
Bounders, Signal Corps, 120 ohms, adjustable .. ........ 2.50

Hpark transmitter, complete, airplane type, rotary ga
transformer, mica condenser, 200 watt 500 cvcle thh
Gen, self x-cited ball- befumg 3

{yenerators, Wi tmghuuqe ltO volt, A«
watts, self excited . .

Generator i kw, 500 cvr_le
driven. ...

Voltmeters, D.C. purtable new ¥
—3-15-150 guaranteed 4 of l%

Ammeters, ¥
( 1.5

a('(‘urdtl‘ .

portable. new Weston model 45, 3 scale
15-150° with 3 scale cxternal shunt and leads

i of 1% accurate. , . ...,
LOUD
SPEAKER

$55:00

UNIT 193 West. Elec. kdeal for moni-
toring. Transmitter with Horn

Headphone, Army, with strap, 120 obm . ... cens W75
Headphone, Radio School, leather headband, 75 ohm. vae 150
Kreys, transmitting, Navy, back counected on bakelite

base. ¥ kw., §-inch silver rontacts. . .. e . 500
Keys, xmitter, 2 kw., comb, rclav und hand 5¢” sxlvm’

contacts, ... . e O L X4 §]
Keys Navy, 4% silver contacts e a s e ey 1.50
Charging panel, Navy type, 5 899, 32 wvolt, Ward

eonard, var. and fixed res., Weston voltmeter and

ammeter. Sangamo ampup hour meter.

with all switches. ............. ..o uu. . 30,00
Buzzers, Western Llectnc. Extra quality, bigh frequency 1.50

Receivers, Navy, C.N. 240, 1000-10,000 meters.,...... 50.00

Receivers, S E. 143 and L.P. 500, ., ...... 100150
Resistors, vitrohm, screw base, 600, 900 or ZUOG Dhm. 50
1 stance, variable 200 ohm 1.5 amp ......... ereeases 10O

Rheostats vitrohm, variable Ward Leanard 500 obm .2 to

1.5 amp 35 tap field reg. tvpe . ceene B00
Rheostat, vitrohm, variable, Ward Leouard 6 ohm 15-5

auip. bat. Lharge EVDE. e e P ¥ 11
Resistors, vitrohm Ward meard, with leads, ass. sizes

L L A vesea 3,50
Relays 2and 5 kw. (110.0r 2 ’O \mlt\ b4 silver contacts. ... 7.50
Relay West. Hlec, low voltage, 2 upper and 3 lower

platinum point screws, 3contact arms. .. .. .o0eev., 500

Hxtra platinum contact screws of armg. . ... e
Amplifier, W.E. Radiophone, C.W. 926,
Heterodyme, Signal Corps. type B.C. 1(14 1000 to
meters, with detector.
Receiver, Type 122, 175—175 meters.
mended for

Especially recom-
“standby "’ for coastal Bmad ast %duom

ag reauired by Dept. of Commerce. . .. 50,00
Air compressors, Kellogg, Model T, 114 cu, ft. per min. .
weight 6 lbs., 60 ?{ P.M., 125-1b. Requires % hop... 300
Motors back geared 110 A.C, variable speed, anto reversible
(Socony oil burner typel has over one thousand uses,
avervgoodbuy,........... e harheaaeens P 7.50

Motor génerator, R & M, 1101 D.C. 334 h.p. l-:ﬂv 20 volt
1.C. 80 amp. Great for large statfon nlament supply.125.00

SPECIAL - 1), Army instructfon hook on telephony
or tPlegraphy " Hundreds of pictures and ms., , .

1.00

Largest Radio and Electric Supply House in U. S. specializing on Armay and Navv Surplus.

Write us your pa.rticular requirements. Sufficient postage and deposit

.0.D, orders, NO (.0
DO NOT ISSUE CATALOGS.

t of 20 equired on

.D, ON CANADIAN ORDERS, DUE TO LIMITED GOV" T SURPLUS WE

MANHATTAN ELECTRIC BARGAIN HOUSE, Dept. Q, 105-7 Fuilton St., New York City
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is half
the battle!

Hyes glued to the range finder —
delicate nerves of wire from the con-
ning tower to the gun turrets . ..

Less dramatic but mighty important
is the delicate control that holds in
check the powerful amplifications of
your radio tubes.

For smooth, efficient performance be
sure the wvolume control on your
MEN! radio is CENTRALAR,
First come — firgt

served, Send 2S5c for the
New entralab Volume
Control Guide mcluswe-lv
for Service nd
your ]gtter’n?ad or Busi-
ness card.

SERVICE

Write Dept. 320-F
for Free Booklet
“Volume Conirol
Voltage Contml
and T heir Uses™

Centralab

Central Radio Laboratories

Dept. 320 F, Keefe Ave., and Humboldt
MILWAUKEE, WIS.

"Three Boons
o Amateurs

'["IY" v x-tube, double-detection receiver. Strict-
iott-wave, 3 Screen-grid tubes,D.C. get,
first dets’ctor screen-grid,  Oscillator tuning pomw
3000 kc. apart, repeat point off dial, W3PT savs, *'1
10 foot antenna on 20 meters. W7EK, F8CT,
ete., ISA3 on loudspeaker. Sume set!” He gctx
Y AS on loudspeaker with 4 feet 9 inches of

XDA, ¢

antenna.

A Answers 0SA, and heats gness-
QSI\"Meter work. A low-priced, pane
mounting, volume-estimator, ie pnmts, 1,2,3, 4,5,
with half-points marked. You can't rep(at vuewq
within 50%, but QSA-Meter repeats to 5% or better.
Why guess? Mdke your reports mean something.

7 1000 ohms per volt voltmeter and milli-
‘ Oltma amineter, Choose your scales, Needs
only 1 ma, for full scale voltage. Prices ag low as §3.95
for double-purpose meter. Weston or Jewell Move-
ments. Hakelite cases. State your needs when you write
for price.

Get Full Particulars and Prices on Any
of These Amaleur Devices, Write Today.

Hatry “Young
119 Phone
Mmnn Jt. S=2733

eeeeesnm O s—

HARTFORD - CONNECTICUT-U.S. A,

The All-Section Sweepstakes Contest

(Continued from page 5}

Manitoba VELIC 114
[}
Montana W7AAT 144
1414
Mississippi WEAOM 112
j12
No. New Jersey W2ALO a2
W2WR * 2
WEUR # #
W2jF * &
; it}
Alberta VEAGD 2
VEAEL * =3
i
British Col. VESRU
VESBL *
26
Md.-Del.-D. . W3CT 3
&
No. Minnesota WOBBL ]
Maine WITB * 2
2

* These stations not actually taking part.

Changes in A.R.R.L. Standard
Frequency Service
(Continued from puye 57}

frequency measuring equipment used at Round
Hill is of the highest order and there is no ques-
tioning a frequency check made by the operators
there. If they tell a fellow he is off frequency
—~he is off frequency. This is service on a sitver
platter; if the gang doesn’t take advantage of it
we are an ungrateful lot indeed; if we do use
the service but do not drop WIAXV a card
acknowledging our appreciation, we are even more
ungrateful. :

The operators at W1AXV may not be able to
hear every station calling them for & frequency
check, but those who cannot raise W1AXYV but
who can hear them should stand by for the regu-
lar Standard Frequency I'ransmissions which fol-
low. These schedules are published in alternate
issues of QST and are in this one,

Our enthusiasm over the good news from
WIAXYV is tempered by an announcement from
our other Standard Frequency Station, WX,
Because of an expansion in the activities of
WCCO, whose operators also operate W9XTL,
the standard frequency transmissions from thig
station must be suspended after June 1st.

The boys at WOXL have served amateur
radio yeomanly since away back in 1926 when
they first began transmitting standard fre-
quencies on rvegular schedules under the ama-
teur call, WOWI. Transmitting standard fre-
quencies by its very nature is pretty much a
service for service's sake — and those who give
it receive appreciation greatly disproportionate
to the time, effort and exactitude involved.
Whether it be the fruth or not, we amateurs
seem to take too many things for pgranted,
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r BaTad, QUAI.IFIES YOU T0 MAKE MONEY AND (TS SERVICE KEEPS YOU UP-‘I’O-THE-MINUTE ON THE
R' T. X. - NEWEST DEVELOPMENTS IN RADIO, TELEVISION AND TALKING PICTURES R. T. X

Traln at Home under this Emlnent

adio nown([pﬁers I::lml]:litlous men the a 10
, greatest Money-Making Opporiunity
ﬂ:e world has ever seen! Hundreds of Neo Experience
trained service men are needed by radio dealers, jobbers, Needed En
and manufacturers! lneer

I " N ALL YOU NEED is the ambition
A *trained” Radio “Service and Repau' man oan easily and the ability to read and write.

mnake MU f0 850 a week, and it's very common for a F H S h ll
*trained” maun with experience to muke $75 & week, and up (ﬁg'{lggﬁgéon;gg‘méglgﬁéi;péa{tt . o c ne
B1G MONEY for spare-time Radio Work is easily makes it easy to earn spare iime
made in every city and village. You can now qualify money while you learn at home
for this Big-Pay work quickly throngh R. T. I. Get )

the Big Money Now and go up and up in this Big

Pay ﬁeld. The Radio industry calls for More Men, More to come

and R. T. L. supplies what the industry wants THE MEN who get into this Big-Money
vou to know, field now will have an unlimited future.

‘Why? Because this billion dollar Radio in-

Supervised by Radio Leaders dustry is only a few yearsold and is growing

R.T.L training is prepared and supervised by leaps and bounds. Get in and grow with
by prominent men in radio, television and it. $10 to $25 per week and more is easily made
talking picture engineering;distribut- in spare hours while you are preparing for Big
ing:saes; manufacturing; broadeast- Money. TELEVISION, too, will soon be on the

ing, ete. These men know what vou market, so the leaders say. Be ready for this

musi know to make money in amazing new money - makmg' field. Remember, et F, _’ SCHNELL
Radio. Youlearn easily inspare R.T. L "8in 1" home-training gives you all the de- and the R. T. 1. Advis-
time a(}' hofm«%thh f,heR T.1L. velzpntxoentgﬁn’.[‘elet\gslogx andTallkmgl'zPlstureEqmp- ory Board Help You

wenderful eombination men gether with the complete Radio training, . N

g Ot Tare Vork | Tanty soue Hedlo e

\a?eeylsquock B.\"’ldep!‘a&,:’ji- “Varning ¥ R.T. 1. Book :abhsh two- -Way rmfa-

cal— eovers every- ‘ eur communication

thing in Radio— Do not start R. T. L. training Now FREE with Turope. Iormer

includes Talking if you are going to be patisfied The thrilling story of Traf, Mer, of Americarn

Pietures and to make §15 or §20 per week more Radio, Television and Radio Relay Leasgne.

th‘%ialtestiin than you are now. Most R.T. L. 'I‘s.lkin'g Pletures is told Lieut. Com. U.8.N.R.

eig\; = men will make that much inerease with bundreds of pic~ Inventor, designer, con-

..... o w:?::tgs{éws}:;;j’f;;thglé?reﬁgngu tures and facis—itshun- sulting Radio engineer,

Jaba or theBip Profitsin as) gre tlmse’ dreda of big money jobs Assisting him is the

or full time bslzxsmess of gur own, and spare time money- R. T. 1. Advisory Board,

No rcapital necded, Cet ata?rted with making opportunities composed of men brom-

R.T. 1. now. Make money while a everywhere, Sead inent in the Radio In-

for your copy fustry. Thes: k
u learn ut home, ¥ dustry, These menknow
you le now. Radio and will help you
'(.ISETHE succeed in their field.
COUPON,

RADIO & TELEVISION INSTITUTE
ept, 10!
4806 St. Anthony Gt.  Chicago

RADIO & TELEVISION INSTITUTE
Dept. 105, 4806 St. Anthony Court, Chicago
Send me Free and prepmd your BIG BOOK
I “Tune Tn On Big Pay’ andfull details of your
1 three-in-one Home Training (without obligat-
:ing me in any way).

THE R, T, i. ADVISORY BOARD. These men are axe('utlves with important
congerns in the radio industry—manufacturing, sal servive, brozdcasting, f Name -
elgineering, ete., ete. They supervise R, T. L. Work Sheets, Job Tickets, and "
other training metuods.

|
1 Address -
EE. ‘. A, " 71 TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE .
e Ro Re PART TIME OR FULL TIME BUSINESS OF YOUR OWN 1 City. State
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YOUR
A.R.R.L.
EMBLEM

The League Emblem
comes in four different
forms. Its use by Members
is endorsed and encouraged by the
League. Every Member should be
proud to display the insignia of his
organization in every possible way.

THE PERSONAL EMBLEM. A
handsome creation in extra-heavy
rolled gold and black enamel, 15"
high, supplied in lapel button or
Ein—back style. The personal emblem

as come to be known as the sign of
a good amateur. It identifies you —
in the radio store, at the radio club,
on the street, traveling — you can
spot an amateur by it. Wear your
emblem, OM, and take your proper
place in the radio fraternity. Eitﬁer
style emblem, $1.00, postpaid.

THE AUTOMOBILE EMBLEM. 5
x 215"’ heavily enameled in yellow
and black on sheet metal, holes top
and bottom, 50c each, postpaid.

THE EMBLEM CUT. A mounted
printing electrotype, the same size as
the personal emblem, for use by
Members on amateur printed matter,
letterheads, cards, etc. $1.00 each,
postpaid.

THE “JUMBO"” EMBLEM. How
about the shack wall or that 100-
footer? Think of the attention this
big vellow-and-black enamel metal
emblem will get! 19 x 814/, same
style as Automobile Emblem. §1.25
each, postpaid.

The American
Radio Relay League
Hartford, Conn.

78

particularly those services requiring the least
effort on our part.

The gung at WIXL has gone right. along
making & fine job of the work voluntarily under-
taken, their only recompense a few QSL cards
and heartfelt thanks from those sufficiently ap-
preciative of a valuable service — and thought-~
ful enough to acknowledge it.

Three and a half years is a long time to keep a
schedule cousistently and dependably going just
for the fun of it, as any brass pounder will admit,
but that's what Hugh McCartney, Liyall Smith,
Ivan Anderson, and George Collier have been
doing at W9XT. We are grateful to them and
wish them all the best of luck and 73.

~J.J.L.

Experimenters’ Section
{Continued from page 51)

Modern Practice in High Frequency Radiotelephony,
Hull, p. 9, April, 1929,

An Effective Low-Cost "Phone and C. W, Transmitter of
Modern Design, Lamb and Dudley, p. 9, S8eptember,
1929,

WTIC

- A Modern 50-kw, Broadoast Station, Laub,

p. 9, October, 1929,

New Crystal Fragments, Experimenters’ Section, p, 41,
November, 1929,

Quartz Crystal Facts, Hollister, p. 20, January, 1930,

14-Me. 'Phone Transmission, Dudley, p. 17, March, 1930.

PROCEEDINGS LR.E.:

The Piezo-Electric Resonator, Cady, April, 1922,

Uses and Possibilities of Piezo-Electrie Oseillators, Hund,
August, 1926

Electric Crystals at Radio Frequencies, Meisaner,
April, 1927,

Note on Piezo-Electric Gienerators with Small Back
Action, Hund, August, 1927,

Modes of Vibration on Plezo-Electria Oscillators, Crossiey,
April, 1928,

Bibliography on Piezo-Electricity, Cady, April, 1925,

Piezo-Electric Resonator and Its Equivalenf Network.
Van Dyke, June, 1928,

Thermostat Design for Frequency Standards, Marrison,
July, 1928,

A New Type of Standard Frequency Plezo-Electrie (de-
allator, Wheeler and Bower, August, 1928,

Notes on Quartz Plates, and Gap Effect at Audio Fre-
queney (Generation, Hund, August, 1928,

The Dependence of Frequeney of Quartz Piezo-Electria
Oacillators Upon Clircuit Constants, Terry, November,
1928,

GENERAL RADIO EXFPERIMENTER:

Piezv-Electric Quartz Plates, February, 1930,

BOOKS:

Radio Amateur’s Handbook.

Principles of Radio Communication, Morecroft {2nd
edition).

Prineiples of Radio, Henney,

See Strays

Here is the way to do it!

Recently when looking for & new home, W2VG
(who, of course, had to consult his XYL) found
that one of the apartments had a bedroom o laid
out that the clothes closet was directly opposite
the windows. W2V (G is now Incated in the clothes
closet and is such an improvement over the for-
mer station that Mrs. W2VG takes an active
interest in the station, even putting up QSL
cards for the OM.

Pi
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AMATEUR BANDS:

Summer {s coming, and no doubt you are going
over your transinitter yemoving ihose weak links
$0 as to get the most possible efficiency from your
set.

One item of great xmnortance is the frequency

stability of your set. Does it siay on one frequency?

1 not, our power crystals will solve that problem.

SCIENTIFIC RADIO SERVICE crystals are bnown to

be the best obtainable, having ONE single frequency

! and highest output. With each crystal is furnished

an accurate calibration guaranteed to better than

d tenth of 1%. New prices for grinding power
crysials in the amateur bands are ag tollows:

1715 to 2000 Kc band. ...... $15.00 (cunmounted)
3500 to 4000 Ke band. . ... ..5%520.00 (unmounted)
7000 to 7300 Kc band. ...... $40.00 (unmounted)

BROADCAST BAND:

Power crystels ground in the 550-1500 K¢ band
accurate to plug or minus 500 cycles of your speci-
fied frequency fully mounted for $55.00. In ordering
please specify type tube, plate voltage and operating

P. Q. Box 86 Dept. P-12

SCIENTIFIC RADIO

“THE CRYSTAL SPECIALISTS”

QST Oscillating Crystals

REDUCED PRICES EFFECTIVE APRIL 1st, 1930

temperature. All crystals absolutely guaranteed
régards to output and frequency and delivery can
be made within two days atter receipt of your order.

CONSTANT TEMPERATURE HEATER UNITS:

We can supply heater units guaranteed to keep
the temperature of the crystals constant to better
than a tenth of 1 degree centigrade for $300.00,
Two matched crystals, ground to your assigned
frequency in the 550-1 500 Ke band with the heater
unit complete $410.00. More detailed description
of this unit sent upon request.,

ATTENTTON AIRCRAFT AND COMMERCIAL
RADIO CORPORATIONS:

We invite vour inquiries regards your crystal
needs for Radio_use. Ve will be wlud to quote
special prices for POWER crystals in quantity lots.
We have been grinding power crystals for wver

five years, being pioneers in this specialized field,
i

we feel we can be of real service ta vou, We can
grind power crystals to your specified frequency
accurate to plus or minus ,03%. All crystals guaran-
teed and prompt deliveries can be made. .4 trial

SERVICE

Mount Rainier, Maryland

EASTERN AMATEUR
EADQUARTERS

SPECIAL
7 Weston

Volt 79
Meter 3 1 !

We pay postage
7 volt d. ¢. Not many at this price
Ciomplete Part
Loftin-White Power l’ack

R. C. A. Sockets for Transmitting, $1

ALUMINUM BOX SHIELDS
Size 9" x 5 x 6"

hxo?lleng for assernbling your
own oscillator, mwnitor, wave
meterg, shiort wave compart-

ments, ete,
$2.10

We carry in stock complete line
of De Forest Transmitting
Tubes, Frost ‘*Mikes,” Sig-
nal Keys and Buzzers, Pilot
Super Wasp, Etc.

|

Amateurs’
Special
Price

Assembled

Hams, send for Special Amateuwr Catalog

M. & H. SPORTING GOODS CO.

amnaames 512 Market St., Phila., Pa. meeesessses

Say You Saw Tt in Q4

1920 1930

Dodge Radio Shortkut

LEARNING code old way WOAJH stuck at 4 per, Tried
DRS and passed First Class in five days, WIDRZ easily
raised from 10 QS8Z to 25 QSQ.

Dodge High Speed

WSAHM raised speed from 27 to 39 per in 75 minutes —
5§ practice sessions, 15 minutes each,

Dodge Morse Shortkut

RILLS Mixup — Used by W2BXY, WSANW, WBCIK
{KDWI), W8BFA, WOERF (KMMJ) — afl Commercials,

CONSECUTIVELY USED

QUALIFY in teast time, with least effort for highest
code speed test required,

CGode Methods %5 each or SET (3) one order §10.
Money Order — (. O, D, and Postage in United States
if send $1. MAY SPECIAL — $10 NOW (less amount
already paid), Completes your SET., Get on Band

C. K. DODGE

Box 100 Mamaroneck, N. Y.
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DON'T YOU BE
DISAPPOINTED TOO!

Every day we are requested to furnish back
copies of QST — which we gladly do if they
are still in print. The request frequentiy
reads something like this *'Please rush a
copy of the ..., .. issue of @S7T. Mine is
lost or misplaced. Can't proceed with my
new transmitter until I get that copy.”

What a sad blow if that issue is out of
print! Unfortunately, we frequently have
to give the bad news.

Now, knowing that QST probably has
greater reference value than any other
radio publication, you should resolve to
keep past and future issues in a

QST
Binder

Note the wire fasteners.
Unnecessary to mutilate
copies, (Wpens and lies flat
in any position.

One-fifty each
postpaid

A binder will keep your QSTs always
together and protect them for future use.
And it's a good-looking binder, too.

QST
1711 Park St.,, Hartford, Conn.

A New Electrolytic Condenser

(Continued from page 54}
copper can which also acts as the container for
the unit, and has a Mogul type screw base, A
copper socket for mounting the unit is supplied
with each condenser. The eapacity of the unit is
8 ufd. at 400 volts, the series leakage current after
five minutes of steady operation at the rated
voltage is 0. 3 m.a. or less, The over-all size of the
unit is 5 inches long by 1% inches in diame-
ter.

Such a unit should find wide application in
amateur transmitters. Tt is quite compact, and
two may be connected in series to form a d-pfd.
condenser to be used in the filter for the usual
transformer and rectifier system supplying 500 or
600 volts to a Type '10 transmitter. Further
ways of using electrolytic condensers were de-
seribed in ST for March, 1930,

Roanoke Division Convention
(Condinued from page 35)
man Gluck, W4CQ, had his newest 8/W super
on display. Valuable prizes were awarded for all
the contests held during the convention sessions.
After the drawing which followed for the appa-
ratus which remained, in which nearly everyone
got some useful piece of equipment, the conven-
tion was declared officially closed.

The Charlotte Amateur Radio Association was
spousor of this Convention. The membérs of the
Convention Committee, E. J. Gluck, W4CQ-WBT
{Chairman}, G. 8. S8mith, W4BX (Secretary},
Paul Rosekrans, W4AGE, and S, L. Hall (Pub-
licity), “Bob” Morriss, W4JR {Registration)
and G, D. Bruns, W4AEN (Finance) and all who
agsisted them deserve thanksand congratulations.
Excellent planning and codrdination by those in
charge can be held accountable for the success of
the convention and the good time had by all.
After a rising vote of thanks and without a dis-
senting vote, the gang acclaimed Charlotte the
place for next year's gathering. Take a tip and
don’t miss it! — F. E. H.

STATEMENT OF THE OWNERSHIP, MANAGE-

MENT, CIRCULATION, ETC., REQUIRED BY
THE ACT OF CONGRESS OF AUGUST 24, X)eru
for Ap

of ()sT published monthly at Hartford, Conn.,
1, 1930.

Qtate of Connecticut § .

County of Hartford -

Before me, a Notary Public in and for the State and
county aforesaid, personally appeared K. B. Warner, who,
having been duly sworn according to law, deposes and
says that he Is the business manager of ()\I‘ and that the
following is, the best of his knowledge and bvhef a true
statement of the ownership, management {and if a daily
paper, the circulation), etc., of the aforesaid publication
for the date shown in the above caption, required by the
Act of August 24, 1912, embodied in section 411, Postal
Laws and Regulations, printed on the reverse of this form,
to wit:

{. That the names and addresses of the publisher,
editor, managing editor, and business managers are: Pul
lisher, The American Radio Relay League, Inc., Haruord
Conn.; Editor, Kenneth B, Warner, Hanford
Manaqmg Editor, none; Business Managr-r, Kennet
Warner, Hartford, Conn.

2. That the owners a {Give pames and addresses
of the individual owners a corporation, give ity name
and the names and addresses of stockholders owning ot
holding 1 per cent. or more of the total amount of stock).

The American Radio Relay League, Inc., an association
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THES TO LONDOY | wpsco»
FROM PLANE IN AIR
Reporter —ln-;r:;— Speeding .
Oves City Has Converaation Two “ESCO Airplane Generators
Across the Ocean. (wind driven) were mounted on the
mnree oats are: maoe|  Bell Telephone Airplane. One sup-

Airplane Generators provided the
power for this remarkable achievement

| Plied power to the transmitter and
Words Underston ear n ite
"ot Statiotlentete Hagerte the other to the receiver. Both were
Pleased With Results. Of st&ndard CESCO” deslgn VVthh
T insures reliable service under the severe operating conditions
HADLEY FIELD, N. J., June 26—~
nylni at ninety lx?.\le!: I{i h‘:ut today common to &Vl atlon .

with a tnick fog l)lwkﬂ:'blal'llnf out
e eartn beiow v, W, W che | Low wind resistance, light weight, non-corroding parts, ball
e Lendon athee ot The bearings, tool steel shafts, steel s.hells, cast steel pole pieces,

news nesccistion 'The request,

o o T ettt & weather proof construction, many sizes to choose from, high
to the Trale nenuny i tepmonel yoltage and low voltage Wmdmgs to suit individual require-
tled again on the sir across 3,000

ffes ¥ ot Wranaen: "> 1| ments, are a few of the many reasons for ''ESCO’ generators
By i o i i being the first choice.
CI.| ed tp the »h mu Tha conversa.

tlon, oncey { Wers OVEr,
Chaplain sald late; r, had {o do mostly
with the weather, 1t was broken

somewhat by lllﬂt but _the !w’
peraons talking, one in & fex-bound

plane n half. mlu in the air and thé
other in a fox-beund London office,
understoad Mmh other and  exe
:hnn;ea grestings, Eﬂ-‘

@@WM“ )

225 SOUTH ST. STAMFORD, CONN.
Manufacrurers of motors, generators, dynamotors and rotary converters

It
Teaches
. the

" Code!

Does your set
“MEAS iURE UP"on

Learn

Telegraphy with '|' ELEPLE x

ELEPLEX is the practical code instructor. Works
automatically. Waxed tape records send signals like
2 real operator. Complete code instructions furnished
with every Ieleplex Sends messages, radiograms, ete. -
regular code traffic like an t'xpu‘t_ operator. Used by all
leading schools. Endorsed by 1. & Navy. Guaranteed to
teach you the code or it costs nothlng. Speedy, simple,

Anlc l u Rus clear. Ideal for advanced students or beginners,

FREE 10 DAYS TRIAL!
So sure are we that you will be absolutely satisfied with
Bour purchase, that we will let you try it in your own home

N 10 DAVS FREE TRIAL! Vou are the sole judge.
Where can you match that astounding offer? ACT TO-
DAV Write for full facts about Teleplex. No obligation.

TELEPLEX CO., Dept. R-12, 76 Cortiandt St., New York, N. Y.

AR(“TURU‘s RADI() TUBE CO.. Newark, N. J.
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DOUBLE
YOUR
SPEED

. AN S R
Make MORE MONEY
Through The (‘ANDLF
SYSTEM Courses in Specd-
hand— High~Speed Tele-
graphing and Telegraph |
Fouch-Typewriting. Walter H. Candley
SPEEDHAND — A complete sys- Former World's Chame«
tem of telegraphic-code shorthand. plon Operator and Au-
Ancrease*s transmittmg speed S0% thor of The Candier
in one day. Big emand for System Courses
S -hand-code opera
E. CANDIL, FR SYSTE, M LOUR&L IN HIGH-SPEED
TELEGRAPHING—:A course of rratning for Radio Opera-
tors, designed tobring abont com~
dete Clo-ordination of all the
bacnities used in telegraphing so
that sending wnd receiving [xe-
comes easy and natural, McEl-
roy,world’'s champion radio oper-
ator endorses no other course,
TELEGRAPH TOUCH T YPE-
WRITING—the only typing
colrse trarhmg the correct jse
of the “mill” in telegraphy,
Doubles typing speed in few
days.
Employers of radio operators
are vonstantly seeking operators
who have the ability and cour-
age to do FAST v.ork. These
courses are Iguamnm-d o de-
ulop SPEED in any operator,
Money back if not satisfied. Write
for paruvulars State if Inter-
ested in combined or separate
conrses,

THE GANDLER SYSTEM CO.

6343 S. Kedzie Ave., Dept. R
Chicago, Il

o N @ W mm

World’s Finest
AC Short Wave
Receiver

Comes in kit form or completely
constructed. Especially adapted for
Amateur band at slight, extra charge.

1930 Ham-Book FREE

Everything for Hams. Crystals and
Crystal Holders. 3000-volt new type
R3 Recto bulbs ($10.00} and all other
types of Recto bulbs. If it’s good,
we’ve got it!

New DeForest Transmitting Tubes
Bulletin and Prices on Request

Chicago Radio Apparatus Co.
Dept.
41% 8. Dearborn Street 4 Chicago, 111,

L in 98T

It Identifi

withott capital stock, incorporated under the laws of the

State of Connecticnt. President, Hiram Percy Maxim,
Uartmrd Conn.; Vice-President Chas, H, Stewart, St
David's, Pa.; Treasurer, A, A. Hebert, Hartford, Conn.;

nmmumcatmns Manager, F. E. Handy, Hanlord Conn.;
woretary, K. B, Warner, Hartford Conn,

4. That the known bondhnlderq. mortgagees, and other
sceurity holders owning or holding 1 per cent. or more of
total amonnt of bonds, mortgages, ur other securities are:
(If there are none, so state.) None.

4. That the two paragraphs next above, :.,wmg the
names of the uwners, stockholders, and security holders,
if any, contain not only the list of =tnrkho[der< and security
hr»lders as they appear on the books uof the company but
alsa, in cases where the stockholder or gecurity holder
anpedrs upon the books of the comtpany as trustee or in
any other fiduciary relation, the name of the person or
corpotation for whom such trustee is acting, is given; also
that the sald two paragraphs contain statements, embracing
affiant’s full knowledge and belief as to the circumstances
and conditions under which stockholders and security
holders wio do not appear upon the hooks of the company
as trustees, hold stock and securities in a capacity other
than that of & hona fide owner; and this affiant has no
reason to helieve that any other person, association or
corporation has any interest direct, or indirect in the said
stock, bonds, or other securities, than as so stated by him.

5, That the average number of copies of each lssue
of this publication, sold or distributed, through the mails
or otherwise, to paid subscribers during the six months
preceding the date shown above
{This information is requirPd from daily publications culy.)

. B. WARNER.,

Seworn to d"d suhsc‘nhecl before me this 22d day of

March, 1

Alice V. Scanlan
{My commission t-xpires February, 1934.)

Calls Heard

(Continued from page 57)
W8DDK, Hosea Decker, 44 Campbell St.,
Delaware, Ohio
7000-ke. band

em2im em5fl em&le emByb cmz7 Jiaez earid9 kiact
ktkd kfialm k6hoe kédv ktiewh k6oj nnlesb nnlfx nnisc
nn7e ti2fg li2wd vk2ns vkZou vk3bq vkibw vkies vk3hl
vi3ls vik3ml vk3pp vk3vp vhiws vkddo vkdbh vkSgr vk5hg
vkait vkbjo vkdwr vkisa vkiwi vk7wi vk7eh vk7dx zlift
zi2ac 2b2bg 21352 xing

14,000-ke. band

ctibx eardd f3hr ghby gélv ghwl luldy onift pylel pyler
py2oh ziZuo

AC8AG, Andre Guillabert, P. 0. Box 1197,
Shanghat, China
14,000-ke, band
acits ac8ik acSls acBmg exemk kaljr ludde lu3dh pk2aj
pk3bm py2ik vkZdy vk2ip «k2hb vk2hu vkily vk3go
vk3lp vk3xo vkSgr vkihg vkésa vslab vs3ab vsfae vsfag
vsbah zllaa zilac zllan 2l1fb zllfw allfx zi2ac z13a8 213cm

WIUM-W9BOH, M. W. Macy, Lake Wawasee,
Syracuse, Ind.
7000-ke. band
dhe fzo jes ovid pza sgen xwim rpx #as x2x ckn xo0q ja
xvei xbb nurl obg rbi5 55x cabl wia wiat wibt vip hhila
xfnih xbal kfzt obe cla nejn fgz lot £x7fx tip ngx diaz lcte
pxr wsq c2hr k3dd jap x7xdt sslap gob hi2hi shia tg2clo
fmgrit IuZea vkZar vii2aw vk2eb vk2dy vkig} vk2he vk2hk
vk2bhm vk2ho vkZhu VkZhW vkZje vk2jh vk2j] vk2it vkiis
vk2ik vkiku vkllv < o vk2ns vk2ow vkiras vkZrb
vk2rf vk2rg vk2sk vk2whk vkfwu vk3ag vhkiak vkiax
vk3bg vk3bw vk3ep vk3ez vicdes vik3ha vkahk vikahl vik3hw
vkioh vk3kj vk3jk vk3ls vk3ml vkipa vk3pk vkipp vkipr
vkarg vkari vk3tm vk3sh vk3or vkiru vkdvp vk3wo vkiwx
vikixf vik3yn vkdaw vkibb vkibd vkibh vkdeg vkiem
vhido vkahk vhijr viiju vkdmf vkimm vksax vksbg
vk5bj vkada viado vkigr vkshg vkSit vksia vihih vibio
vk5kj vkbmb vikSmm vkdnt vkiwr vkefl vkblg vkému
vidsa vk6wl vk7ch vh7ew vk7dx vk7li vk?wi vk2rw ondpr
ondka ondjo velda vedar vedbb vedbqg veiep vetd) veden
vetgk velgm veibp 5by wvelem velca vedep vedcv
rxiaa kdvh acSrv acSgo tiZea tiZhy t12wd tiZrs cmZar em2Zig
emZm enZxa em2yb emShy emdfe emdfl emdim emdry
cm8by emBybh emsle emZmp embef cmz? emBur emzd
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MICALEX
INSULATION
NATIONAL TMU
Transmitting Con~-
densers for ama--
teur and experi-
mental uses can be

"{furnished with
Micalex insulation,
uander special
ticense agrecment.

with R, C. i,

. The NATIONAL TMU Transmitting Condenser
I s a new and improved design, embodying all the
latest features for efficiency and steadiness of
signal. All plates have rounded edges. End plates
. are geavy aluminum with a beaatiful crystalline
-~ finish,

Write for
fuil information
and prices,
mentioning QST,

HIGH
VOLTAGE

Made in two series:
5000 v, and 7500 v,
Stock sizes up to
L0005 mfd., 50060
volt serles; and up
to 00025 mid., £500
volt series. Special
made sizes to
arder,

MNEw MODEL TRANSMITTING CONDENSERS

As Micalex insulation can be furnished oniy for
amateur and experimental uses, we are equipped
to supply standard and accepted insulating mate-
rials, when condensers are intended for commercial
or other uses than those covered by our license
agreement.

NATIONAL COMPANY INC,
ENGINEERS AND MANUFACTURERS

| , 61 SHERMAN ST., MALDEN, MASS.

HERE IT IS!

Our New
Condenser

Microphone

The condenser type of micro-
phone has proved itself un-
rivalled in practical wuse.
General advantages of this
' type are: improved tone
quality, absolutefreedomfrom
carbon noise, very low upkeep
expense, greater ruggedness.

Oxar latest model, in addition, possesses features of
superiority  over other condenser microphones.
Among these are:. greater output obtained through
the use of two stages of amplification, balanced
frequency characteristics, unusual flexibility, reason-
able price.,

This one model mav be used ns g desk tvpe, or mounted

an a floor stand, or suspended 11 an tureried position,
The condenser t5 swiveled to point in any divection,

; Price $190 net
E.F. JOHNSON CO. + Waseca, Minn,

{ORDER DEFOREST TRANSMITTING TUBES PROM US)

VIVVIVIVV VIV VY PP VeV

Patent Pending

Two New Contacts for You

] o "yNE of them is shown above - the new
O_ur (‘atalOg () Eyelei Contact that is now a stundard part
brings simplified of every HH RESI IR, It has been uni-
Resigtance Com- versally approved by Electrical and Radio
e\u;mg T'ables. Engineers for its effective reduction of contact

’rite us for it — reststance through increased, fixed contact areas
and ask too for a hetween wire and terminal,
description of

e New The ather new contact is the one that we wel.
Contact. come between vour orgutlization and ours. We
- are making RESISTORS for an impressive liat
of leaders in the industry, There are definite
reasons why vaou should be antoug them. May
we tell you what they are?

ESISTORS

Vol
<
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The NEW Easy-Working

GENUINE MARTIN

VIBROPLEX No.6

Heg. Trade Marke: Vibroplex; Bug? Lightning Bug

IN COLORb Blue — Green = fwd

1D New features.
ho,sv to oper-
Fasy on
the arm, Fast
or glow. Trans-
mits signals
unegualled
for strengih,
clarily and
ngum
Blackor Color-

wd, $17 N

Improved
MARTIN
Vibroplex

Black or
Colored, $17

Nickel-
Plated, $19

Special Martin Radio Bug — Extra large, Bpecialty
Construcred Contact Points for direct use without re- $ 5

fay. Black or Colored,
Your oid Vibroplex accepted as part payment
Remit by Money Qrder or Registered Mail
THE VIBROPLEX COMPANY, Inc.
£25 Broadway, New York City
Cable Address: “VIBROPLEX' New York

0..0.MOOQC0.0”00.0“0....0.‘0..0“..

0000062000000 0800060000000005000000000000000060

We are equipped to
produce Frost Radio
Volume Controls in
either wire wound or
carbon element type,
clockwise or counter-
clockwise knob rota-
tion, and with absolute
accuracy in all resis-
mnif glada‘tlons fm
5 ohms to mego ¢
r service is unique, :)ﬁ?,;‘gg‘mf 3‘5‘ "‘*3{3{.’;‘;
speedy and satisfymng. @} E)ela‘l)nhge{'?le%g
Ask us to submit sam-  in, Jepth ot ahell,
ples based on your par- 13/1818
ticular specifications.

HERBERT H. FROST, Inc.
Main Office and Factory: ELKHART, IND.

------------------------------
HF’RBERTH FROST, 1 &
60 North LaSalle Street, (,hlcago Q5T 5-30

Send me your Parts Catalog by return mail. I nnder-
stand that it will be sent to me FREE and postpaid.

No. 8§90, b
depth metal shell unit

Double
in rheostat or poten-
tiometer type. Rotors
in game electrical con-

-y

Name....

wngi? oozl emzis cmBur emanf (8rk]l fSrem fRes fSgyn
fStpax v zigy ginl gide ktbhl kiicen kiteib kbeb ktewe
kitoa ktevr kitewh k9zzy nj2pa xing xig xda x0a %208 x25a
cnsrux volme sllas zilas zllaz zllbb zlibt zilfb zlifc
211fr zi1ft zl1fu ziZab zi2ac 212ad z12a§ z12a1 zi%aw 212bb
#12be zi2be #l2bh 212bz z12da zilbed 212gl 212gn 212gp
#12gq z12dg 212dz 213ah 213a) z18as zi3az zI3bb 213be z13bf
ul3emn 213en 2z13er 2130z wldab 2liam zl4a0 214ap zitbi zltho
zMxe nulix nninie Dn7nic nnZne nneab nnix nn7e nn7xj
kaice kalhe kalhr kalpw kslre kaize kaldj kikd kidk
Ldaan kisa kiacf ear® oz7eh helig heldr heile hedje

W1ABG, &3 Lumb St., Lowell, Jess,
14,000-ke. band
oedan em2jt emBafl cilan ctlby rt2an dixn f8axg {Res fBdn
fSex figdb f8fem {8fr f3bhr {Six fmSgke fodsr g2bm gZgm
gZma ghby gibz ghis gimi gidh ghegb gigs gime ghigh g6rb
ZGvp ghwi gixh haiSb helig heile heZje jdrk kddk letkd
Tuddh luden tullep niZpa oatl oadl oadq ondim ondip onign
oirt)j ondoj ondre paldw paltw pylah pylaw pyler pyZhbf
pyiik suSrs veSal veSao vedaw vkilwu vkirk vk3wm volae
volan volaw voSme x%a zllao z12ac zi2bg 212gh apTab
gsli 282n zém zsdu zuba zubn
7000-ke, band

kidk vksgr zl2go

WaEBO, M. F. Whilton, I A. Weiler,
Burlinglon, Wis.

7000-ke. band
#13em 218s) vkiml vkSam vk7dx zi2aw vk viins 2ldws
kikd x5a x3z wiar kixak z12ab emBuf x24s cm8yb nncab
ti2rs zl2gp vik7ch vk3rb vkido ktevw vkZaw kbae kisel
oyid nnluic zilbb zl2w) vkdml] zllaa zilbi vk2wj alife
vki3rg vikirb vk2hw hetle vk2hk

14,000-ke. band
emdex pylea pylah pyZab fswa Iulbu pylaw ludae
helle ctlaa Ju2ub luddh

W80T, W, J. Wisenan, 1296 12
Milwaukee, Wis.
7000-ke, band
rmbic cmbig embfl emile emBuf emBy b emz57T emne? kIf
kirb kdvd kiaan kedtg heldr bhelfg nucab nntnic nn7nie
niZpa obg vkilav vkivp vkbhg vkdjo x04 x9b xZ sing
zm2j xwim yslx 55x tiZhy

WAL, Sewtor High Schoal, Asheville, N, C.

14,000-ke. band

pylaw pyZay pyzbf luidde ludda ludaj luikdy ufot ceZaa

ceZab coban oad] heim tiZhv kdalo kdkd kidk ctlau gSby

ondj; onijb f8fr f8da c¢miby em8ul emSyb velbr velea

veiici veibd vethbu vedbqg vede; vetbd veibu velbq veibx

vesal veQal x5a x9s njZ2pa rudmy vedac
14,000-ke. ‘phone bund

wiql widrd widld wiagr vedem cxewk wtiegh webax

wiecl wove whafd w7mo x9d urimf

WaCOB, Fred Novak, Chicago, Il

whdet whadw wiided wtli wilo wbee) wibgi whibsn wedy
whbpe wtbib wihv whecs wibxv wiegd woazy wtbek
whebw wiive whizg widyl wiigy wiidio widwi wiiauo widwi
wtano wibkx wodsp whacg whdzp wicar wobzy wibat
wtidor wivt wheze widip wodgn kbav kbavl kédv wiaax
w7ks wiwb w7dp w7amb wized wilz wibd wiasz wialm
w7ajh wian] wTamp veZen vedbx cmByh velaa veifp
helle ve2am vedca vedfk xfia njZpa

Wi1A1X, Ed Waiit, 57 Wilfred Street, Lynn, Mass,
14,000-ke. band

zl3em wihanz whama wtewf wiblx wéeeb wtbfb wéwb
wiivz whag) wieilu wite wiits wiaxm whdev wicum wimx
wheyi whevh woenk wiehi wotbve wieur wheac wiacp
wiibll wheif wtibpm wioe whdzx whae whesj witdgg wédpj
w hb mwbax w»hnp whadq whbux whbqn whawp whamp

h A“?L,

i \&heu.k v,fmxl\. whdvz -M-"hux
wheyi wofe woafi whbry wiieah

wdln wheks wobjt wbbsn whesw wivaw wihbin

whetr
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A. C. it is common practice to connect a

plate supply.

Vitrohm Stabilizing Resistors

When the plate potential of radio transmitters is supplied by filtering rectified

stabilizing resistor across the output of the

The advantages are:

1. Protects the filter condensers from 3. Tends to eliminate chirps.
high peak voltages, which lengthens 4 Discharges condensers when key is
their life. open.
2, Steadies the note.
et | SR | reenee Vitrokm Resisiors
; o fraio: Jp il be sent 230 25,000 ohms T—Cat. 507-65
QUL i ehis cic. 550 50,000 ohms 1—Cat. 50768
cular Vitrohm Resistors to 1000 50,000 ohms 2——Cat, 507-65 ii1 series
i meet every radio require- 1500 60,000 ohms 3—Cat. 507-5 in series
2000 80,000 ohms 4=--Cat. 507-5 in series

WARD LEONARD ELECTRIC CO.

Mount Vernon, New York

QUARTZ OSCILLATING CRYSTAI.S

Sc:entlﬂca!]y Prapm'ed for Maxxmum Power and
[ ¢ sections, (within b of i9/n of yaur spm-uml frcquem-yl
aunphed m-ammlu at'the !ollowfnz prices;

75-100 meters
100-200 meters
200-600 meters
1 in, Tested blanks, 200-400, 400-600 meter
i ustproof Bakelite mounts

(An qew urate Calibration furnished with uurh crystaly
made to order
(Charges for armdmg 10 cxact Frequencies given on vegquest)
J. T, Roonev 8. Ses, 4 Calumet Bldg., Buffalo, New York
“*Fif1.een \ears crystallographic expenence
“* A pionecy cryatal grinder *

BROAI)CAST MICROPHONES

Scientifically designed and constructed. Unexcelled for
guality and output,
'I‘YI’F. TSD, Two- button type, atretehed diaphragm. A truiy

g L S $60.00
YPE SHD, Single button, Excellent for ordinary ham or
pubhc address WOrK. .o .o e i i $12.50

Write for circulars and full details,
Expert repairitg unad opevhanling on all types. Iwasunablr rates.

RAI)IO]}’H({NP ENGINEERING BUREAU

Box 88, Salem, Mass.

ThePlacetoPrepare

Study all the phases of radio
work in one school

Commercial Radio Radio Service
Radio Broadcast Navigation -
Radio Mathematics Laboratory
Vitaphone ~— Movietone
DORMITORY LABORATORY — WORKSHOP

Literature on Request

COMMERCIAL
RADIO INSTITUTE

38 W.BIDDLE ST. BALTIMORE, MD.

SHORT WAVE
TRANS MITTING

RECEIVING
APPARATUS

STANDARD
THRU-OUT
"THE WORLD

Write iot Catalogue
RADIO ENGINEERING LABRS,

INC.
100 WILBUR AVENUE
LONG ISLAND CITY, N. Y.

!
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STOP

Use
Potter Replacement
Blocks and By-Pass
Units
for Service Work

To Give
The Old Receiver
New Life
This Is The Difference
Which The Set
Owner Hears
THE POTTER CO.

North Chicago, Illinois

A National Organizatinn at Your Service

Build Your Own Voltage Multiplier

L
<P <
‘3‘> 4< ] : 3
8518 A% eS8
© AP all
°§ °§ 3218212 a~1 MA
L2 selg2 s
~t< 2t e
10 S0 100 250 500 1000 —~  WVolls

The Super Akra-Obm wire-wound Resistor Is especially
adapted for use as u Voltage Multiplier as shown in the
AhOV? diagrasm, [t is carefully designed toinsure an accuracy
of 1 per cent and a constant permanency of calibration,
its use is also highly recommended for Lahoratory Stand-
ards, High Voltage Regulators, Telephone Equipment, and
Televistion Amplifiers, Grid and Plate Resistors, ete.

L Super g
Pl AKRA- Ol B
wl w:e/ muum‘» i
500 to 80,000 ohmsS...,...coovivvunn $1.50

90,000 to 150 000 ohms. .o

175 000 to 250,000 ohms .
300,000 to 500,000 ohms. ... ... . . 111000 J

3 for increasing the range of milliammeoters,
SH[]NTS $3.00 each. Let us ﬁnnw your require-
ments, Specify make, model and range of instrument.

Ask for Bulletin 62-C

containing voltage multiplier data for the use of Super
Akra-Ohm Resistars with milliammete:

B Shalleross Mfg.Compang

LEE‘I’IICAL SPEEIAL‘I‘IES
xn A'Q’S.FR AuFNm.ﬂ,,f//'L‘v‘

vUakf whinel wiee whiafa v,ﬁajm wiibng wiicip wihto whbyvx
wobto wieje Mmqq wianz wina wiait wiare winr wiiv
wiabd wZar wisl wiaad wialf wimo wiuy wiaf wibd
wiwl w7amx x%9 pyilem pylaw luidh cklfe exiaf eurtd
aqla g2gm luide lu2fi pyiech em&uf lufee cedas oatj pylah
Tudfa ppx2 luhdt ettbx helle zi2ac zhiax ludhe oudl oadqg
fapmn he2im em2i kidk nj2pa pylew an \M"& Twide pbox
fmSgk pylaz hudic pylel ctlby af 235 JuZre luZaa
py2ay py2ih py2ik pyifb embd pyZsh oadr lu2aej helig
b ity

Ross J. Konchar, 4500 Naovth
Chicago, I,
3500-ke. 'phone band
in wikx whahz

Avtesiun  Ave.,

winby wisox wley w2abf wiaex wi

wickw widag wideq wifua wifuu wigw wimm wlalg
wlamf wlasp wlakz wibh wibop wlbet wlbqt wibil
wiemt wlenj wlrhs wan W 1pi wlzs wivi w2amr wiaur

wier wipw 'm.qt wlwz wdnen wlang w.ﬂmr wiatt 8
wiblp wibse wiic w3lx wipm wisb wiim wisj wink w%nr
wioz wiaaq wiahl wiabr wiakr wiacl wiakt wlahq
wdaef wiaiq wiix wift wigh wigw wige wihu wik wigv
wlty wiwe wiwg w (»h] whbl wice u vm}mv wiana

(Sunz vmhdz wSaqh whatz ss\mvi
3 whaab v.bagd m‘&bvk s\bbd

Pd. w’sdlg 'S“"ﬂdlll w dcx widgg w

ub wien wild wlmt wt

wivy wirb whagk wiau wiayd wiazy wdajd wiarf witaka

wlavy wlan wiada wiacq wiamw whapd wibgn widyj

wiemg whfis wibgw wibkw wiegn wiese widns widwl

wibae widks wiadd wohes wlbsd wibns widv wiffd

widh whexz wiid wiely wOtsw wlens wdib wieni wibnr
widmg wlebz wifnk widsz velea vedbk kidk

Ernesi B. Peyssard, 26 Seguine Ave,, Princess Bay,
Staten Island, N. Y.
3500-ke. 'phone band

wilanr wlabb wlabo wiadt wilafq wilage wiagh wlagp
wiaib wiamg wlaox wiapk wlauy wibjd wicir wickq
wilelh wicre wilei Wlxo wile wlgk wiabi w2adi wlahg
w2aih wiaja wiajw wlama w2ani w2aow w2biz wilbks
w2blm w2hoz w2brm w2brq w2bse w2bhxh wibyu w2bza
wieas wlcbe w2if w2fr w2gi w2hy w2mg w2an wist wiabn
wiahag wiac w2sem wilacy wiaex wiain w3alg wishp
wiapz wihasu wibgd wibe wihg widby wica wiev wigs
wijz wikm wimt w300 wira wlux wdvi wiwi wiib wilg
wipk wiabq whawg wbalz wibbj wiene wiae] wioe wSabt
whaci wlagu wiahz wlajh wlarw wlasd wlavg wlayg wlazk
whazo w¥bap wS8beg w&biz wibmb wibot wdbra wibsl
wibtk wtbxy w3byce whefa wiel widbg widtk whrd wirw
wiaal wiafn wiagx whshg wiavu wibag wibgd wibjw
wieyz whemm wifke w9fql wigim w9mm vedbb vedhb

VRK5GR, G. B. Rogless, South Road, St. Marys,
5. Ausiralia

S

14,000-ke. band

wladm wlang wlaqt wlawe wibhm wilbhid wibux wicek
wilemx wlcow wlda widp widg wihy wikn wiom wive
wilvz wiwv wlabu wlafr w2afj wial wlatx wlafv wiary
w2aox wlate WZavq wibka wZbex w2bai v.zbjg wlbmm
w2huy w2bda w2chd w2emu wZeug wlel witp w2if wigx
w2hg w2ku w2mb wird wirs wisn wivd wiwl wizg
wlacx wingz wialy wiZajd wdarx wliake wihg wigez
widjm wipf w3lz wink wlut wira wisef wialg wialb
wikh wigl wisk w wiwe whdf whde wSadz width
whibuk wibrh wsbto wibud wibji wibti wlbox wievn
wSoar wlenx wSajz wh Sefr wédzv widgk whdrp
whdhe wldjv wiiz wlgiy whib wird wiamr wibqge widdy

]
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" g e ot Tenasre Lt peeced
Eq}e lry THE AMERICAN RADIO RELAY LEAGUE

HEADQUARYERS HARTFORD CONN. U % A

TRANSMITTING |t raviccham _

AMATEUR e |
Uses These Forms |

RELAY CHAIN BEING ORUANIZED BY HINDS OF ILLINOIS TO
OFERATE BETVEEN THE PACIFIC COAST AND CHICAGO CALLS FOR
CLOSEST COOPERATION BETWEEN I0WA AND [LLINOLS STOP SUQ.
QBST THAT YOU COMNUNICATE WITH WOAPY ON THE SUBJECT

LOULS B HUBER
Re‘)‘d ! osses i LOCATER AT W i s |m1nu;n
l“:'“lg: FORT RADISON  EOWA 10/8/28 J $:33 p t RP
e l
T ‘_/-/‘/ OFFICIAL
~/ A.R.R.L. MESSAGE BLANKS

MEMBER’S CORRESPONDENCE Most convenient form. Designed by the Com-

STATIONERY munications Department of the ARR.L. Well
One color (black) heading now being used at  printed on good bond paper. Size 8% x 715, Put
greatly reduced cost to members, up in pads of 100 sheets. One 1>ad postpaid for
Write vour radio letters on League stationery — - 35¢ or three pads for $1.00,
it identifes vou.
Lithographed on 814 x 11 heavy hond paper.

100 sheets. . ............ B 5 0;: AMERICAN RADIO
ggg :Eggii ..................... $1.00 RELAY LEAGUE

Postage Included 1711 Park Street ~ Hartford, Conn., U. 8. A.

/~ ALUMINUM BOX SHIELDS Massachusetts Radio and
: B e Aleon Bioapish Telegraph School
' tr-u; inS;lyet in 24 ﬁo& lte'f:ﬁfm ﬁ%mﬁﬁ y&“xq‘«‘*-’;ﬁé‘;‘i‘: 18 Boylston Street, Boston
$3.65 pr. BLAN, The Radio Man, inc, Send for Catalogue
\ 89T Cortlundt Street New York Gity Tel. Hancock 8184 Established 1905

- AMERICAN SOCIETY OF INVENTORS, INC.

Invltes all inventors and prospective inventors to hecome

0 your signals like WIZ, hard hitting,
A Kl K steady trating. Give vour trans-
m “ Ance

to wvlake good,
ME

members. It is & mutual aid society which secures for inventors (E,(;W[g‘Y"ﬁ AW!{%‘ t&ite;ggzg It’g“ég(f_;glgf d‘ﬁhrﬁgﬁe&s ;SQH%Qament
3

the greatest r?‘urﬁs ié"m "—h(‘i‘Y “{e?s‘ It is {""i} nn;;rqtm for Peak ontput thruout long life, Heavy duty power transtormers

profit, has no stockholders and its sole aim is to be of service to designed specifically for rectifier service, filter and interphase

its members. reactors, 866 aud 872 rectifier units, single and polyphase. Your

N . N station a sure winner, here's how,
For further information wrile ’

RECTIFIER ENGINEERING SERVICE
AME%'I‘SA(‘N‘.OESS {;}E;}‘IXI&F'. éﬁgﬁgfl\? Rf » INC. WSML 4837 Rockwood Road Cleveland, Ohio

TRANSMITTING COILS

Features— Interchange- -«
able 20~-40~80 meter bands;
i and g in, wide heavy
ribbon” wound on grooved
bakelite  framework; very

rugged! Iistributed capac-
ity of thege coils very

&l ny A .
15 i S
B o one, 4101 Chargers -+ !&h minators
or Xtal circuils, I{a(ll()s

GRID COLL and
mounting . . .5$4.50

Price.,..$7.50 Extra coilg each 3.50 PARTS AND SERVICE

State Band Wanted When Ordering and whether for
High-C. Wil Ship G.0.D. if $1.00 enclosed with order ELECTROLYTE

1}“&1’ UNzi S —

A. F. MARTHENS COMPANY

nﬂ 210 MAOANUFACTURER Factory Representatives
REDLAN DS CALIFORNIA Tel, Cortiandt 4489 54 Dey Street, New York
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AD. AU
Manuf ‘s Lxport M.

316 Broad Strees, New York, N. Y.

-~

Secientifically equipped
to ecconomically expori
dependable reeciving
and transmitting radio
appasatus

America’s

mosthighly endorsed, best written and most up-to-date
radio text and reference book

“RADIO THEORY &
OPERATING"

F00 Iiusirations
By MARY TEXANNA LOOMIS

President, and Lecturer vn Radio, Loomis Radie College,
MMember Insiitule of Radio Engineers

992 Pages

Now nearing 50,000 circulation. Adopted and used by all the
Government radio achools, all the leading radio schools of
this country and Canada, and nearly 400 universities, tech-
nical colleges and high schools. Why bother about having a
dozen or more radio books when this covers everything?
And the priceis only w—

$3.50 — Postage Paid

47 chapters covering the entire subject, including Televigion,
Radio Construction, Radio Repairing, Radio Servicing,
Marine * Radio’ Operating, Radio Compass Work, l.and
Radio Operating, Brfoadcasting, Airways Communications,
Message Forms, 1929 Radio Laws, Latest Diagrams, Junior
Engineering.

For sale by frachically oll bockdealers this und
foreign couniries. Oy semi, postage paid, on receiph
check or money order.

LOOMIS PUBLISHING COMPANY

Dept. 5 WASHINGTON, D. C.

widre wieaj wiebo wlenr whfax w0flb wifyi wifel wigds
wigly wimt wvstab vsbaf veZea ve2am wvaZbh wuZac
vuZek vs3ab vsiae vsbag vaTap aclbd aefeo actigh ctian
i8gdb f8fr i8ex fSswa {8fk {Sazq Sxw fSurv fuS8hak vmsibhe
{8ex fSswa f&fk waazy I8xw f8arv fmSbg fiklrp folsr giby
gdbz ghra ghle gérr gize haf3b hbOd he2fm esr2l encdl
uowg d4jl zuZuu sudrs suSwy zubb ztdr zufin x9a pangf
palw] paldw jldm jidn 3tz pk3bm pkiaz oudl osdd
oadtz onthe onthp ondun ckZsi kaljr kalpw kalhe kfboe
cthj lg ini

7000-ke, band

2ma wirg woaho wibm wiec wiiekl wiaku wdahq
whsg whaeqg wiaih wiam whauk wobeh whby wéef woegg
wticul whexw whezk whdeg widi wodyh widy] whdzm
i Gepz withm wiasr wiajw wibb wiif wVls wSasxs
g wheyp wiazy whhsh widgz widpy wiebo
wiecz wherm wiezt winm veZue vedez valab vshoe vatiag
aclbd aclts aclew neOgh f8ew fSrko fRorx fm&tv ghta
dtual earf eilas ctleo pk3bm kalee kaldj kalel kaihe
kalhr kalpw kalre kalze kathw kaipb ktiboe kéewb
wifx ctbj kane vada

W8CX, Howmer Sussman, 405 Alameda Ave,,
Youngsiown, Qhio

vetne vedek vethr vedfx velst velah velee vetha vedtie
vedgi vetlk vedek velbr velar vedic vebao vebal heZjm
helig helft he2an emduf cm8yb emdex e¢mlby v9a(d)
etira ectibx cilby ciZac volme voRaw f8gg isfemn fidmf
{8pam i8da ixfg f8fr nd2pa kd4dk kdkd kinkv vikak veurn
pyiaw pylas py2lk pyibf pylem wbae wihagl whbax
whay wiaweg whde whabp wbtawj stbsw whdep whas wigr
wiaeq wibe wisg w73l wina wiafe wiek w7ty nadz oadl
ozlq celug reSan celba gdyg &dby aZex giwt gohp g2lz
card6 earll0 earl0 zulo Tuldh Judia lu9dy Iudfa lulbz
lusha ow4dl owdtj ondfp onlgw oz7y

H. W, Yohnel, Helmetta, N. J.

veleo velhr vedec vedeu veibu veZbd velss ctlan ctlby
ktaan kidk kikd x9a cmiuf gtis gdwt pyiaw py2ik f8un
flaxq t8kz f3fg fSaxq onifp ondde oudeu ilto haiSh oadr
oa4j hclig fqpn jna ex? x5 vk2ns vk2wu vkZaw vkje
vkZes vk2ku vk2ra vk3pg vkidhl vk3 p vkiik vk3wo
vkagr vkait vkSwr vkbhg vkabj vkbBes vk7ch kitkd k kfkf
kirh kiact kbeb kfr6 kfrd cm7sh cmBof cmile em&yb
em2im cm2wa emlax nn7niec volme njiZ2pa zllbb zliji
zldao al?ac zl2ao zlzbhz zl2aw 2l3bb velean veZbg veibb
velez earil6 fm8eor pxr wsqg sslap wibt wist jes vip fzo

F8IL A, Jacques de Maussion, Coulonunicrs {Seine
and Marne), France

ozlj ozli oz3c ozda ozim oz7ko oz7ftk ozTkh zilfr zi2bg
z13a) wlaze wivz wi wibft wicow widp wlok wiie
wibs wlast wibjd w2adp wZavio w2ad] w2arb wimb
wZbwe wiku wiaey wilafr wZarb w2omuq w2biv w2aiv
w2bia w2bey wi2amm wiajd w3dp wiags wink wiaex
waln wleq wdaef wisk wiql wiakh wdiaep wtiabg wiwp
w&bbl uu7an euZgf hafizo haf3b haf3ca hafdfv hai7s
haf7h haf8c diic dixn digj dice dizp dian uowg uooz
uoor unzb uocz fmBgke fm8er fradbg fm&rit fmitui smixx
smirp smbyf smdze smbuk swSuv smbwl sm7rv gima
gbis g5pl ghhby ghdr. gbia gbyc goénx gbwt chlanx- ochlob
ohlje ohinf ohZog ohZnm ohZed ohZpnx ohZog ohdno
shint ohsnl ohéng oh7nb oklau ok2ivd okZsi ok2ny ears9
eard8 earll3 earll6 eurld6 earldd paldw patw lalj
1a2b 1aZe laZk ondfp ondbt onduu ondit ondro f8hr f8gdb
8k {Rex fRaxc f8xw fRda fRes f8dmf {Bswa fRwhg spiwre
sp3ks sp3vl sp3pb sudrs sulwy ctlan ctlby eilep et2an
un7ww velda vo3ae voSme asim euSrux giShv

WOBDW, Jack Woodruff, 7025 Yuale Ave.,
. (C'hicago, 1.

14,000-ke. band

k7anqg ludfa luda ctZac ondzx ondgn pylaa pylaw pylia
pylik py2a} py2ay py2bi pyZbf veial velam velas veibr
veleo velda vedao vedaw celfab cesbf cedau tiZhv emiby
cm2jt embex cmBuf emByh helfg helle belim gdhy bShp
z3mo nj2pa x%a x29a vokan voSaw zl2ac cal} 0zd0 ozdl)
zotq oalt kiakv kidk kikd etlan etibx wslip eard earid9
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EASY to Get a
HANDBOOK

(Sixth Edition)
DIRECTIONS:

Realizing that Handbook must be
had, proceed as follows:

(1) Fill out below, tear off.

2) Reach in pocket, produce
U. 3. A. 81 bill, old or new
size (we don’t care).

{3) Clip together, mail us.

et T D et M it SV RS S M M bt S B bt bt ot bnat B

Handbook Factory,
1711 Park, Hartford.

SEND IT AT ONCE.

(Name)

{Street or P. 0. Box)

{City and State)

SAY OB

‘We have important news for you if vou are an Active
Ham and desire to get the best results from vour station
~ pew circuits and new tubes have just been developed
by us and will be released to Amateurs immediately

thru our descriptive circular — A penny is all that it
costs to be informed -— Send in your station card
RIGHT NOW ~—- find out about the “PHONO-

FORMER?" and the new tubes! | |

A new RECTOBULB now available which will handle a
peak load of 4 amps. -— this is the R4 and uses 10 volts
lllament at 2.5 amps. — Peak inverse voltage Y000 V.

Type R3 a 3000 volt rectifier at 250 mils. Type R81 a
750 volt rectifier at 150 mils. Do not overlook the fact
that our RECTOBULBS with heavy cathode are more
rugged and long lived than a ribbon type tube and cost
no more. INSIST ON RECTORBULRBS.

PRICES

NATIONAL REPAT

11X 852-17X 80(

UV?O?A—ITVHI—UVS!“ 00
LV204-tTV204A 40,00~ 60.00
V\’kZ“—WEZlZ 15.00~ 35.00

FOR LIVE HAMS 11! !
We have some new circuits ~— new tubes! It will be
some time before they are released for the general public
— If you will mail in your station rard or a letter we
will place your name on our mailing list and you will get
the advance dope — WRITE TO-DAY.

NATIONAL RADIO TUBE CO.

3420 EIGHTEENTH ST. SAN FRANCISCO.

LOFTIN-WHITE
RS < Direct-Coupled
¥ | AMPLIFIER
2 1 with the ELECTRAD KIT
Approved by the Designers
175 Varick 8t. New York, N.Y.

o BLRCOT

VENC e "~

TRANSFORMERS

Guaranteed:-— Mounted — (Aomplete
3 low 2000— 2500 each side ., ., ..
700 watt 1000 — 1500 each side
250 watt 500—750— 1000 e de
unmounted $9.75; mounted $11.50
Auto-T ransi ormers, {. hnkes, Polyphase and 25-cycle
T ransformers. Add $2.00 for fil. winding
WICES FRANK GREBEN
1027 So. Peoria Street, Pilsen Sta, Chicago, 11,

$40 o0
4.50

BECOME A RADIO 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 Orteans supplies
operators for the various Gulf ports. Most logical location
in the 8. A. to come to for training.

Our students qualify for the various branches of radio
Ashore and Atloat. Every graduate placed. Runs to all parts
of the world.

special courses. Day and Night classes. Enroliany time,

ldest and Largest Radio School South.

Literature on request.

GULF RADIO SCHOOL

844 Howard Ave. New Orleans, La.

HILET

Anmounces new line of ndiustable gap Giant
Choke Goils with the same dollar value that
1ade wur transformers napulcu’ thrunu\: the world,
TO0H-X) MA, 22 b, $12. SOH, 161 22 ib.,
£12.00, 304-320 MA, 25 l $14, co. 15 H, 500

2 1b., $16.00, 3. H=4000 MA, 27 ih., $12,00,
'I‘ransformers 500 watt, 1000-1500 eich side,
£15.00, 350 watt  SOU-750-10K  cach
£10.50, 150 wait 325-375 each side, d) 0()‘ I
went any voltage tapped primary $6.50, Special
to order, prices are mounted with les s, For s
luxe model with fuse and terminals add $3.50.
Name Plates for transmitter panels engraved
to order, $2,00, Blanks, 75¢. Write for specifica-
tions,

One Dav delivery
WILET ENGINEERING CO., Orange, N, J

LY

Duo Lateral

COILS

The complete line
of all standard turn
ratios preferred by
leading laboratories
and engincers

Iln!r for informa-
fion and prices

PACENT ELECTRIC CO., Inc.

91-7th Avenue

Bay You Saw It in @87 — It ldentifies You und Helps Q8T
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BANKRUPT

RADIO STOCKS
FULLY GUARANTEED

Tuhes UXtvpe. 30 day replacement zuarantep‘ No 210,
$2.25; No, 250, $2.38; No. 281, $1.85; No. 280, 1.0
No. 245 $1. 25. No. 224, $1.65; No, 227, 75¢; iNo, 226,
#5¢;: No. 171, 75¢.

Short Wave Sets, ane tube complete with § coils, 30 ;;g

BRO MELeTs, . . vet et e $6
T-Tube A. G, Sets. .......oiivinrainirsennns $26.50
B Eliminator, Dry, 180 volts, will operate up to 10 tube
set, with 280 tube, fully guaranteed. ... ........ $6.75
259 or 24% Power Condenser Blocks, 12 Mid., 1000
volt A. C. test, tapped 2,2,2,4,1 and 1 mid...... $4.75

2 ’\{(fd (Aondenser Packs, 2000 voit A, C. test g; 93

Trouble Chokes, 30 henry each, 160 mils.,, 1500 vt,
test, shielded . .. ... .oo il $4.95
B30 mids. . .ot e $3.75

No. 1003 Power Transformers, shielded, Sec. 600 v,
for one 281, one 250, one 227, four 226
2chokes. .., it i e 55 00

A, ¢, Power Packs, completely assembled, $8.75,
250 V B. also has A, ¢, filament for up to 9-tube set,
Can be used as_B eliminator. Make your battery set afl
electric, or bnild your A, C. set around this pack.
280 tube for this pack, 98¢ extra,

Thordarson Transformers, 1tol............. $1.80

CHAs. HoobwiN Co.
4240 Lincoln Ave., Dept. E-8, Chicago, Ill.

DEALERS IN BANKRUPT RADIO STOCKS

AAAAAAAAAAAAAAAA

vvvvvvvvvvvvvvvv
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for phonesorC. W.

This husky well filtered power supply is just
the thing.

Get that 1930 pure D.C. note and laugh at
QRN. Send us your order today and build your
new station around this wonderful unit. Uses
two 28ls ag rectifiers,

Supplies both filament and plate
current for four 210 tubes, Priced
for less than you can buy the
parts to build it.

Price $2,5:90

without tubes

GENERAL ENGINEERING CORP.

CHARLOTTE vry MICHIGAN
EEEEEE S EE S E SIS =R

TRANSMITTING and
RECEIVING PARTS
and TUBES

Biggest Discounts
to Amateurs

Every make of AC and DC parts, kits,
accessories, and cabinets of merit always
in stock . . . 12 brands of tubes.

Free Technical Information and Advice by
Experts.

Buy in Seattle ai Chicago and New York
Prices

WEDEL COMPANY
SEATTLE, WASH.

RADIO and ELECTRICAL JOBRERS
SINCE 1888

Radio operators are officers -
aboard ships. Well paid, pleas-
ant work, Ltravel. Youn 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 Nstablished 1910

“ Quality Apparatus for Better Results”

“A motto known by all but practiced hy———— o th
FOR QUALITY APPARATUS TRY W.E.E.L
Short Wave 4 Complete. .., . ................ $69.50
Les8 accessories

Frequency Meter. .. ... ... ........cc0neran. $12.50
Range 17 to 200 meters

Audio Oscillator. ... ... .................. $17.50

Range 40 to 5000 cy cles

A Frequency Meter with a meter indication and coil
dealgnod for the exact frequency channel you require.
Send in your specifications $22.

Send for information sheets on the ahove

WIRELESS EGERT ENGINEERING
179 Greenwich Street New York City

a0 Say You Saw It in QST — It Identifies You and Helps QST




THE
A.R.R.L.
LOG SHEET

A well-kept log gives proof of station trans-
missions. When visitors (which may include
the Supervisor of Radio) inspect your station,
the presence of a fog at once identifics your
station as a systematic one. It is invaluable
in checking up the records of your work.
Mext only to an aceurate frequency standard,
4 log is the indispensable adjunct to the
_ operation of an amateur station.

To encourage greater use of the standard
A.R.R.L. log sheet its price has been greatly
reduced.

100 sheets, . .........cvvev.. B0e
250 sheets. . ..o iinen... ... 8100
500.sheeis. . ........... ve... LT

{Postpaid)

THE AMERICAN
RADIO RELAY LEAGUE
Hartford, Conn., U.S.A.

HAM-ADS

(1) Advertising shull pertain to radio and shall be ot
nature of interest to radio amateurs or esperimenters in
their pursuit of the art,

{2) No display of any character will be accepted, nor can
auny special typographical arrangement, such as all or part
capital letters be used which would tend to muke vne adver-
tisement stand out from the others,

(3) The Ham-Ad rate is 15¢ per word, except as boted in
paragraph (6) below, N

+4) Remittance in full must accompany copy. No cash or
contract discount or agency commission will be sllowed,

(5) Closing date for Ham-Ads is the 25th of the second
month preceding publication date,

i6) A special rate of 7¢ per word will apply to advertising
which, in our judgment, i2 obviously non-commercial in
nature and is placed and signed by a member of the Ameri-
call Radio Relay League. Thus, advertising of bona iide
aurplus equipment owned, used and for sale by an individuat
ur apparatus offered for exchange ur adverfising inquiring
for special equipment, if by « member of the American Radio
Relay League takes the 7e rate. An attempt to deal in ap-
paratus in quantity for profit, even if by an individual, is
commercial and takes the 15¢ rate. Provisions of paragraphs
(1), (23, (4) and (5) apply to all advertiging in this column

_ regardless of which rate may apply.

TELEGRAPH

G O D ‘ Morse or Radio

AT HOME B, Omnigraph

Nowl on land, sea, and in air your career and
= 1901 future isx secure if you know Coede. The
A Omnigraph teaches you easily and cheaply.
JUST LISTEN!  The world's hobby., Gov't dept's, schools,
No'Other Method  cxperimenters, eotc., use it. Models $17-$35.
Has Helped Thousands Catalng.

‘The anlgraph Mfg. Co,.-810 E. 39th St., 35, Brookliyn, N. Y.

X
E
A
R
N

Oscillating Quartz Crystals

T ) For Commercial Stations

|2

[%&r ; For Dealers
AL cﬂﬁ For Amateurs :

POWERTYPE CRYSTALS ARE RECOGNIZED
' AS_THE BEST

Guaranteed — casy ogcillators, carefully selected for
maximum output, and ground to your approximate
frequency whicn is stated accurately to within one.
tenth of one percent.
17152000 Kiloeyeleband. ... ...t
2500-4000 Kilovycle band. . . ..
One-inch oscillating blanks., . . .
Dustproof, plug-in Crystal Holders.,....... ... 7.50
We also supply “POWERTYPE" crystals to broadcast
and commercial stations.

With all crystal blanks we furnish grinding instructions.

| Simply send name, no obligation,
| for full information on crystals,
J holders, blanks, heater ovens, etc.

“CLEAR _AS A CRYSTAL”

American Piezo Supply Company
1101 Huron Building Kansas City, Kansas
Saecialists in frequency precision

PLATE power for_yvour set, the very heart of its performance.
For quietness, DX ability, life-long permanence, absolute de-
pendability, lowest ultimate cost, no other plate source even
approaches the achievernent of an Edison steel ulkaline siorage
B %atterv. Built painstakingly: every joint pure nickel, upset
electrically welded. Genuine Edison Eilectrolyte. Our list de-
scribes complete batteries, construction parts, enameled acrial
wire, silicon steel, Available iruediately, filament and plate
trapsformers for the new R72 rectifier, eumplete plate power
units. Rectifier Engineering Service, radio WEML, 4837 Rock-
wood Road, Cleveland, Ohio.

THE finest in radio for amuateur, broadeast and marine. The
most modern short-wave receivers, Four to ten tube designs.
Radiophone CW transmitters of any power .r type. We make »
complete line of apparutus, including speech amplifiers, filter
ouils, inductances, power units, ete. Any special apparatus, de-
sigus, built to order, using your parts if desired. Prices on
request. New bulletin lists complete line of apparatus, Write for
copy. Ensall Radio Laboratory, 1527 Grandview St., 8. E.,,
Warren, Ohio,

AMATEURS — experimenters, builders. We serve over 4000
LR.E., AR.R.L, ete., experimenters and “nuts,” Full dis-
counts., £5),000 sﬁoclg a;;ﬁ:oved paris —no sets. Over four
pounds catalog, eiveuits, data, prepaid, 50c. Weekly bulleting
(new items, results of experiments, etc.}, 20 weeks, $1.00, Sample
experimenters ‘' Over the Soldering Iron'" magsazine, 25e, Trans-
mitting data, price list, ete,, 25e, Kladag Radio Laboratories,
established 1920, Kent, Ohio.

SPHECIAL rectifier aluminum, $1.25. Lead, $1.00 square foot.
Elements 1 x 4 15 cents, 1 x 6 17 cents pair. All prepaid. Best
silicon transformer sieel cut to order, 25-35 cents pound, Postage
extra. George Schulz, Calumet, Mich.

AR.R.L. sweater emblems should be worn by all League mem-~
bers. They are yellow and black 5”7 x %3 diamond, felt letters and
embroidered symbol. Only $1.00. Money order or currency only
ﬁgcepted. Eric Robinson, 135 Jefferson Road, Webster Groves,
Mo,

TELEGRAPHY — Learn Morse and wireless telegraphy. Big
salaries. Tremendous demand. Expenses. low, ¢an earn part.
Catalog iree, Dodge’s Institute, Waod St., Valparaiso, Ind.
WANTED — Navy Staudard Recely ers SE143 SE1220 SE1420
IP500 IP501, also spark gap units, Paul Trautwein, 38 Park
Place, New York.

PIEZO quartz plates — guaranteed perfeet oscillators, 7000 ke.,
407 3500 ko., $15; 1750 ke., $10. Dr. Gerald W. Fox, physicist,
WSBNT, 419 W, State, Ann Arbor, Mich.

TELEVISION — Listen in on announcemeuts from W3XK,
2000 ke, 8 o'clock, E.8.T., or send for de:criptive literature.
Jenkins Laboratories, 1519 Conneecticut Ave., Washington, D, C.
HIGH (" 210, 1930 type, Hartley transmitter as per Novem-
ber, 1928, QST aud new Handbook, for sale. Built exactly to
specifications, with 500 romf. Cardwell, 3500 Le., }i” tubing
coils, G. R. ammeter and milliammeter. Price, complete,
*.)i‘.;‘l cash. T. D. Hobinson, 60 Pleasant ®St., South Natick,
viass,

250-watt transmitter complete, consisting of W, E., R. B, L.,
National, Jewell and Navy 500 ovcle supply 110-60 14 h.p.
drive, $100. Grebe CR13 with two-stage amplifier, nearly new,
$22.50. Silver Marshall No. 730, brand new, never used, with 4
tubes, $27.50. 7hi-watt fone good job with 400:volt Hsco and
5 extra new 210 tubes complete, $50. Sockets for W. B. 212D
tubes, $4. Never-used 212D tube, 845, Bargain high grade wood
turning lathe with new !4 h.p. motor, never used, brand new,
Sacrifice, $30. Write for deiails on all above listed. Radio, Box
726, Newton, lowa.
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WANTED — tubes, meters, motor geueratur What have you?
Quote cash price. Lowell Ecker, Sedan, Kansas.

Ol cards, $1.00 per 100, Two eolors. WEAAM, 533 Manhattan,

azleton, Pa
5 our advertisement page 78, Hatry & Young, Inc.
ISON A" outfit consists of 3 cells. Tungar charger for
A" or *B” batteries. _All arranged in mahoganv case, $22;
eost §15. Meters — Jewell 0-2000V No. )4 D.C., Write for
eomplete list. Hilet transformers and chokes, (See "Hilet ad-
vertisement.) Transmitter panel name plates, 75 engraved,
%200, AL, Leitch, Park Drive, West Orange, N, J
WANTED — Weston, Jewell meters, Sterling, Hentinel,
Beverly eliminator. State condition, model, range, price. N. A.
Peebles, 717 Chestnut St,. Wilmington, N. C.
WANTED —- blown-out trapsmitting tubes from 50 to water-
eooled, W2 ’ﬂVZ‘ Irvington, N. Y.
SALE —one R.E.L. ten-watt transmitter, 20-40-80 meter
eoils, factory built, including R.E, power supply unit.
One §-M 735 s.0. short-wave reeciver. $75 takes the whole out~
fit. All nearly new and in first-class condition. (3. Ferenbach,
108 Butler 8t., Kingston, Pa.
QSZLS, §ioand up. Radio Press, 5500 Eastside Ave,, Cincinnati,

»3” tﬂkes new National SW-4 with cabinet. Need cash. Gerhard
Ebenhahn, Omemee, N. D,

SELL — one Thordarson T2387 brand-new %late transformer,
1000V-1500V each side (300 V, A,), 817,

WAVEMETERS, $3.75 postpaid, Solid, Calibrated. Accurate.
‘Wilfred Beach, WOALU, Hull, Towa.

210s meter tested, $3.45 postpaid. Remittance mwust acrompany
order. Radio Nnveltv Co., Menasha, Wis,

W2API — Call changed to W2ZC. 1000-watt xtal beam trans-
mitter. Transatlantic radiogramme schedules. Will my old
friends of W2API {)le'we lnok Ior me under W2Z(C? Harold Bar-
ing Churchill, Little Silver, N

WHO will sell his National Thnll Box four for $25 to ., H,
Page, 19 Qverbill Road, Providence, R. I.?

500~volt, 100-watt motorgenerator set, Sell for $23, or exchang
for small Graflex camers. ty Blewitt, 2805 Rogers Road
Youngstown, Ohio,
SPRING clean-up. Crystaly, 85-meter band, $3; 160-mete
band, %6, 300-watt Esco motor generator, %~ 500 volt,
S0-watt xtal xmitter with tubes nad 865 pnwel supply, 358
Mn_uv small purts. Box 157, Mound Valley, Kansas,
ELL—204A, in Al condition, used approximately 33 hours
S A3, WAUT, 1761 B, Firat 8t., Long Beach, Calif,

RLLLJ.\LR mxpew(rmn wn WoZL ORO'd all sentineny
in 12 bours. 224 TRF; 224 Det.; direct (‘oupled 287 AF. N
hum. Low cost, Civewit construction blue-print, 50e, Johi

Winter. 151 Madeline A\e‘, Clifton
GUARANTEED 2R1s, 32 7he and up
Nassau Radio, Seaford, N. ¥,

] R&Db “ 1 kw, G. K, transtormer, 1150 and 2300 volts, o
what have you? WICTT, Wetmore, Kanaas,

CRYET r sale or trade. SO-meter band, #
meter band, %6, Ground to any frequency. W€

Tard Terrace, Hansas City, Mo, . .
5-WATT Tubes., Brand-new at $1.00°

thoroughly tested tubes. Renmo Tube (‘o., 1156 N’ev\ hurv Ave,
Atlanfic, Mass,

(3L gards, message blanks, wall cards, eto, Selden's,
ville, Pa

SELL—a.¢. su )er-waqp with tibes, $aU. Bargains in xials
tubes, parts, WSBXY, Old Forge, N. Y. B
SELL — Esco motor generator set, 2000-v., S00-w,, sin
phase, ring-oiled, perfect shape, $175. Dillon, 2013 Qrange \t
Dallas, Texas,

SELL — Hartley 210 xmitter with 20, 40 es 80 meter cols
W7TK, Everett, Wash,

WANTED — Used Teleplex. Braga,
Newark, N. J.

#ELL Tor trader R.C/A.

2,50, }futer ¢hokes,

Cranes

121 Woodside Ave.

2003-A, 211, 252, 860, 845, 204-A
WE211D, 212D; H fube; power xtals; 210 xmitter; dvnamotnrs
500-v, MG: 1500-y., MG; mereury are outiit; (mnigrapb
1{‘Ieleplex, Jewell set tester, other apparatus. WIARA, but er

Wi buitd anvth\ng irom & erystal holder to a broadeast station,

\mlth 65 Glenwood Road, Montelair, N. J,

s, bwo colors, 90¢ per hundred, WODGH, 1816 Fifth Ave.,

N Minneapolis, Minn,

1) ham xmiter parts for sale. Get list. WSCRV, 1235 Twenty-

first Ave., Altoona, Pa

ETXZAHA almost new, $45. H, G. Wiest, 13 State St,, Schenee-

24y,

RELL -~ tm‘tory wired Pilot d.c. super-wasps, $25.50. Also Pilot

a.0. super-wasp, $34.50, delivered to your door. Can't use all

these six new aebs. Hot buys, OMs, Write Bill Rvder, Hibbing,

Minn., WOCTY-C'S8U,

SELL — synchronous rectifier, $13,

ont Ave., Los Angeles, Calif,

RADE — Zenith 4+-R receiver, Magnavox tRrecstage power

amplifier, B2 dynamic horn. All like new for good two-button

microphone, microphone transformer and General Radio wave-
meter, Ronnld Patrie, Loreito, Mich.

FILTER blocks containing 6 Mfd. or more, £3 000, Non-lnduc—

tive, 2 1 Mfd, 4-paper {800-volts test, 4 NMid.: 2 Mid.:

Mfd. S-paper 1200-volts test. New and perfect except oue

gection. John Winter, 151 Madeline Ave., Clifton, N

WOEA, 343 South Fre-

FOR sale — new super-wasp ki, 5 (10D Tonly. Hane
cylinder printing press, compset, Tike new Job press and equip
ment. Surplus radio parts. Haines, Box 2107, Cumberland, dd

hINGLE control X210 transmitter, similar to one in Decem-
ber QST. Wavemeter, adjusted Hertz antenna, husky powes
supply included. Ready to operate except tube. Nem‘ly new
good results. $38. Hal Justice, W4TS, Canton, N.
OMNIGRAPHS, TPIeElexes, Cludegraphs, transrmtters. Te
ceivers, wasps, mik runsmitting tubes, Vibroplexes, porta
bles, motor generators, speskers — hought, sold, traded. Ryan
adio Co., Hannibal, Mo.
HELL or trade— Brach model 40 power amplifier nud H
eliminator, uses one 281 and one 210. Sypplies 0 v h i tereu
d.c. at 110 . Perfect speech amplifier, $10. . 1000
volt, 1107220 8.0, motorgenerator, perfe i
thon tubes in original cartons, 210, ﬁ‘
s 245, %1.00° 07150 Lt 228 Q73 d.o
# /300 millinrimeter, § 0/100 nnllq 1, ()0 Robert A
Smith, WILD, Box 25, Argentme Station, I\anaas{

Q8L m_rds twu oolors, %1.00 per hun . Fre
WSDTY, 257 Parker Ave., Buffalo, N.
€8Ls, 100 two-golor, $1.00. Stfttlonery, samples. WOCKA,

C nrwzth Tows,

AND are they using them? Those genuine Ceneral Eleetrie
(1162 Navy five-watters. Up to 750 on plate aud 7,5 on fila-
ment, Many fellow Hams are using them in their fone sets;
reports show remarkable resuits. Can be used as either oscillator,
modulator or amplifier, All new and in_original boxes. Only
£1.25 each, & wonderful buy. Western Electrie single-button
mikes, $3.00, Try our suprise package, values up to several
dollars. Your money refunded 1; not completely satisfied with
contents, Price, $1 .00 per package. Send for our new and better
list, of parts for Ham needs. All merchandise always guaranteed.
%Pn} C.0O.D. or P.PE. Hufnagel 879 South 18th St., Newark,

TELEVISION Kit — 12-inch scanning dise; shaft and bearing
frame; motor hub and driving dise; svm‘h.mmzmg BOrEW; neon
lamp and lamp holder $7. 50, parcel post prepaid. Jenkins Lab-~
oratories, 1519 Clonnecticut Aw‘ Washington, D. C,

PAIR WNarathon UX210s, never used, (.xuaxauteed C §5,40
each, postpaid. Set used Aero plug-in coils, $5. Two Silver-
Marshall power transformers. Want xtal holder. W1AVE.

hﬂn(]— , 12,000-w., 3-phase drive matorgenerator, $1500. 3000~

6000—w &-phase drive motorgenerator, 3500, 2000-v,, 500-w.,
.—phase dnva $195, lSOO—v 1o A00- &-phase drive, 8195, 1000~
v, S00-w,, 95, 1000-v., 250-w,, &R p. 3450 speedmotors,
$1O 504 converters. 110-v,, D.C. to T5-v, 6i0-cycle, -phase. 250~
watt, $o7: 300-watt, $35. Queen City Electric Cio., 1734 Grand
Ave., Chicago,

UV204A R.

meters, 34
Hionnx City,

. tubes, new, $60, Weﬁtnn 425 thermo-galvano-
(ther bargains. Frank Cloates, 3605 Fifth Ave.,
WR.

WSTN selling out. Sacrifice 50-watt transmitter, whole or parts.
T. J. Donohoe, 841 Franklin Ave,, Columbus, Ohio.

WANTED — iarge transmitting tubes, lurge broadeasting
stutions and large amateur stations. Uncle Dave, 117 N, Pear
8t., Albany, N. ¥
SELLING out —«ne model 55 Aero phone and CW trans
mitter complete. One Pilot superwasp receiver, complete
Write for details, Guy Williams, Madison, IU,
RECTOBULBS, power xtals, W E, and R.C A, tranqmlmng
tubeg, or any item of new apparatus; WQAR has it at
maximum  discount  with immediate serviee. Write: E.
Henry, WUARA, Butler, Mo.
WANTED — parts and tubes. Must be s buy. State price and
eondition. Trimble, 4649 Elston Ave., Chicago.
HELLING out. Write for bargain list,
iver and Vibroplex, W3FP,
FREE radio course. An absolutely free correspondence oourse
in radio is given with t'vvrv ‘il‘) 85 gode-teaching ruachine.
This course formerly sold for Diplomas awarded, Tt pre-
req you for commercial first-class operator’y examination,
y a wonderful offer. Five days' free wrial. C.O.D, Pay post
man nn delivery, Radio Imstruction Burean, Box 167, Win-
chendon, Mass,
WE supply parts for reccivers, transmitters, and power supplies
Push-p uﬁ specialists, Sperial apparatus. Bulletin on request,
Pontlac Engineering Co., 1100 Avenue I, Brooklyn, N. ¥
SELL -~ Aero Monitor, new, 87, Two UV 204A’s, alightly
used, guaranteed, $42 each, Weston Type 425 galvanometers,
new, &5 each, Thordarson 450-watt, thousand, fifteen hundred
each side centre tap. £%; Kellogg two-button mike, new %i1;
erse for mike, $S; trausiormers for above, $5. Acme, large sur-
plus meters and most every kind of equipment. Send for list,
W‘)UM Syracuse, Ind.

Algo want honeycomh
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TO avoid movmr. tun offering for Lmited time only brand-new
Ex-Navy blo-kw. &00-cycle ball-bearing generators with
xeiters ab 8 very special priee, ¥7.50, Depoﬁxtn required on
.a. Gensral Electrie dynamotors, 24,1500-voit, $57.50,
"4/7‘30 volts, $27.50, Westinghouse twins ior 27, wvm() or TO0
volts, $20, \mgle $12,50, These dynamotors are 1deal for plate
supply. Complete list, Henry Kienzle, 301 Fast “dth S,

New York.

TYPE %66 seconds (new tubes). All characteristics normal.
Mercury vapor ~ ih5-v. filament, Guaranteed perfect opera-
tion and safe delivery, 35 cash, E. Ewing, Jr., 29 8, Lasalle
At., Chieago, 111,

MOTOR generators, all types. 2V3-volt d.c., new wnelamrs,
%%, Used, $5. 200-watt, 500-cyole, $10. bg-kyw., 1-k kw,, Yi-kw.,
muturqenemtors R, Wnod 46-20 102nd St., Corona, N. Y‘

UNCONDITIONALLY guaranteed quality merchandise ut
quality prices. (‘ohumbia ‘Lransmxttmg u)ndeusers Ratings —
all working voltage. 1750 v,, . $8.55; 2 mid., $5.20; 1000 v.,
¢ ndd., $2.30; 4 mfd $3. h() b mid,, &’) 00; lU mtd, §9.50,
2000v,, 1 mid., $3.95, rnfd '25.05, 1 mfd $9.40. Special un-
mounted condensers, &)0 v., 2 mid., each wc 4 for &2.60
$4.801 12 for $6.60. | mfd. each, 35¢; 4 for $1 35, 8 tor 53'
for $4.25. Good tukes: UX2()1A b:u‘ UXI/IA,
&1. 05‘ UX224, #2.30; UX210, 3250 ITYL‘.ﬁU 31,
25 Power (hokes, 30 h. 200 ’\,IA O ,L & power
Iy eosﬁate 65¢. Cash or c o.d. Send for list, (,olumbm Specialty
Co., 1088 Tongwood Ave.,, New York City.
NEW Norton Flectrie O ‘ompany motorgenerator sets sold at
wholesale. Hanson, 4432 Rice st., L hicago, 111,
SLIGHTLY used UV204As, %60, Pavmcut
iransformers, 1500 each side center, 310,
TRADE ~— short-wave xmtr wid Jewell meters es receiver for
folding Kodak wid fast lens es shutter. J. Doezy, 311 8. Fifth
St., Elkhart, ind.
2 mfd. condensers, tested 500 volts d.e., S0c each, Rush your
nrders hefore supply is gone. WODCQ, 1436 B, Fillmore St.,
Phoenix, Ariz,
ESCO D-watt, 1000-volt nmturgenemmr, in brand-new
condition, ¥Field rheostut included in low price. Communicate
with Engineering Department, or Office of WIC(C for quotation.
T1000-volt Esco motorgenerator set, AImost new, J00-watt
gype L. One KEsco dynamotor, 500 volis, 6 volts mput Aot of
useful parts, meters, R.8.L, L inductance. Also 8 Cardwell and
National variable transmitting tvpe condensers. 1000-volt
H0-watt, complete chemical rectifier, Jumes V. Dorraugh, 111
Ruski ive, Altooun, Pu

cepted. UP1016
'F.

Aeme

SURPLUS radio parts to trade for Thordarson or ne

power supply for i0-watter, What have vnu' Addreas, F,
Buﬂmgtou, s»lq Carolina A.ve Rmhmond

TELL me vour radlo requlrementﬁ I oaxry the best nationally
known lines of parts and transmitting equipment, and ship to
hams and set builders all over the world, Regulur trade dia-
%uimts Since 1921, Roy C. Stage, Wholesale Kadio, Syracuse,

CONDENSERS? Transformers? Chokes? Everything in radio.
Men our advertisement page _Harrison Radio Co.

Q R A SECTION

50 ¢. straight with copy in following address form only:
W2BJT — Hackensack Radio Association, Y. M. C, A, Build-
ing, Hackensack, N.

W4 VT — Clipriano Ruiz, Box 53, Oteen, N. C.

WEFC - George B. Criteser, 5452 Bond St,, Oakland, Calif.

WIDOE — Ensign A, L, Bergtold, C-V (5) 17.8.N.R., Unit
commander-Volunteer Coramunication Reserv«* Naval Re-
xerve Armory, Duluth, Minn.

WORL) — Paal H. Leake, &
Ind.

260 W. Jackson St., Martinsville,

VE3SGT — 3. B, Trainer, Jr., 4 Shorncliffe Ave., Toronto 5,
Canada,

WIMK
AR.R.L. Headquarters
R. B, Parmenter, Chief Op. “rp”

The followi: oalls and ersonal sines belong to
members of the eadquarters gang:
\VIAKW—WIKP Llyde J. Houldson “ch™
WIBAW R. B, Beaudin

WIBDI-WIXL F, h Handy “fh.”

WICEL J. J. Lamb * jim,

WIDF Geo, Grammer ' hg,

WIEH K. B. Warner “kb P

WIS A, A, Hebert “ah.”

WIFL~-W2IR G, Donald Meserve ‘ dm »
WISZ-W1BIZ C. C. Rodimon “rod.”
WIUE E. L. Battey “ev,”

TROUBLIE shooter and repair man wants work in N. (. or
south, 21 N. 215t 8t., Camden, N, J.

RADIO parts, kits, tubes for transmitting or receiving, at the
fowest wholesale prices. Wedel Company, Seattle, Wash,
W@SL cards, two colors, $1.00 per hundred. WODGH,
Fifth Ave,, N., Minnespolis, Minn.

TUNGARS — Weriinghouse full-wave, 2 amperes; for l\el_p—
dxve. Crosley A-power ete., $2.00. 210s, large plate, $3.53, 2818,
750-volt rectxhers. $2.84, Al tested in iransmitter. Guaranteed
WIDWA, R. Howard. 3508 Fulton St., Chicago,

ftel..q.Le, %1.00 per hundred. WO9BEU, 9032 Windon, St. Louis,
Mo.

1816

TRANSMISSION CONDENSERS

‘ Send for interesting data and price sheet on
Transmission Condensers with working
voltages up to 3000 D, C for use with the
following tubes: 203A, 204A, 210, S00W,
851, 852, 860, 865.

CORNELL ELECTRIC MFG. CO.
Long Isiand City New York

FLECHTHEIM 1)00-vo]t condensers, porcelain insulators,
2 mfd,, $4.50; 4 mid,, $7, used. Mershon condepsers. $1.75
New National 3000-voit 00045 with vernier dial, $0.50; .00023-
6000 volt, $12.85, Jefferson 300-voit oeuter—tapped trans-
formers, $1.65, Pilot D, C, Super Wasp kit, £28.90, with a pair
of Timmons 'phones free. Pilot A. ¢ Super Wasp Kit with cone
speaker and power pack, 350, Newest, type Rectobulbs RY3
meroury vapor, $10 prepaid. 281 type mercury vapor, $7
prepaid. Allen Bradley radiostat, new type 500 watt, $5.50.
Aero 'Monitors, $10.85, R.E.L. Wavewmeters, $16. Pilot and
Silver Marshall coil forms, $.39. Wire-wound 5000-ohm grid
Ieaks $.39. Freshman 37h-volt, not center—tapped. and two
7ig ceuter-tapped flament windings, $2.25. Signal High Fre-
queuqv buzzer, $.85. New Cardwell 00035 hL}« condensers,
%79, No. 14 cotton covered enameled aerial vnre‘ %.90 hundred
Neo. 12 golid enameled aerial wire, .95 hundred feet;
‘51 80, two hundred feet coils, R.E,L. .\()-waﬂ; sockets, $1.50.
t'sed Kellogg doubla-button microphones, $35. Sangamo H(00-
volt 00025, 0005, 002 miea condensers, $1.50. Thor-
darson key elick filter chokea. 114 Henry, 200 mill, $2.95. Thor-
darson modulation iransformers, $2.95, Latest Arateur Call
hooks, $.85. Used Western Eleetric 212D 250-watters, $i5.
R E.L. sockets for sume, 89, New UX 552, $~zs \hzhtlv used
R.CLA, 211, 317, Slightly nsed 204As, $50. R.CLA, UV 217As,
) each, UX 8663, 311 85; New UX 851 1000-watter, %450,
Weat@rn Electrie 21 1A D, or E 50-watters, 815, slightly u .
New 211Ds, $20. Jeﬁ'erson, 30 Henry chokes, 100 mills, $: .
Thordarson twin ecaokes, 20 Henry, 250 mills, each %6.23.
2500-volt lamp 133 segment Spaulding generator, directly
conpled to (5. five-horse-power motor, cost $4650, special
25, Here's n r«*al buy. Limited quantity new oviginal cartons
Gold Seal UY 227 tubes, $.89 each; UX 243, 8i.15; UX

280, $1.05; R.CA. High Mu UX M0, %1.00: R.CCA
\-’)ltage Regu]ator UX %74, $3.25. Brna,doast mlcrophoue
es. $2.95. Thordarson 400-volt each side center, 150 watt,

3.25,

§3.00. U Unc]e Dave, 117 N. Pearl 8t., Albany, N. ¥.
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SUPER-DAVOHM
RESISTORS

preferred and specified by ex~
perts the wortd over, for. ...

laboratory standard

high voltage vegulators
vacuum tube plate resistors
vacuum tube grid resistors

voltmeter multipliers
telephone equipment
television amplifiers
fading controls
isolation resistances

Catalogue sent on request

THE DAVEN COMPANY
158 Summit Street, Newark, N, J.
Resistor Specialists

“Standards of Efficiency”’

5 to 5 million ohms; guaranteed 19 tolerance

93




To Our Readers
who are not
AR.R.L.

members

OULDN'T vou like to become a

rmember of the American Radio Relay
League? We need you in this big organization
of radio amateurs, the only amateur associa-
tion that does things. From your reading of
QST vou have gained a knowledge of the
nature of the l.eague and what it does, and
you have read its purposes as set forth on
page © of this issue. We should like to have
vou become a full-fledged member and add
your strength to ours in the things we are
undertaking for Arnateur Radio. You will
have the membership edition of QST delivered
at your door each month. A convenient 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 RaAp10 RELAY LEAGUE
Hartford, Conn., U. S, A.

1 hereby apply for membership in the
American Radio Relay League, and enclose
$2.50 ($3 in foreign countries} in payment of
one vear's dues, $1.25 of which is for a subscrip-
tion to QST for the same period, Please begin
my subscription with the .......... issue.
Mail my Cerrificate 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 vou might give
us so we may send him a sample copy of Q8T?

For Your Convenience

QST’S
INDEX OF ADVERTISERS
IN THIS ISSUE

Aero Products, ine.. ... 4
Allen-Brudley Compauy 62
American Plezo Supply Co a1
American Sales Company . . i3
Awmerican Soclety of nveators... .. . .... P-4

Amrad Corporation...........
Arcturus B.ad;o ;1(‘1ube C
Auriems, Ine,, Ad.......,..,
R L épp]icatmn Blank.,

L Hamdook .0l
ARRL, L,ogshaets,.
ARR.L. Srationery .

Blan, The Radio Man.......
Burgess Battery Company

Candler \vsnem [
Cardwell £g~ /0rp Allen Do voae i,
LCentral Radlo Labg.. . .. ... o i i
Chicago Radio Appal AR st v i in e
{'omimercial Radio lns i ute e
Corpell Elee. Mig. C E N
Lorning Glass w«)rks .

Crosley Radio Corporaf
unninghs: K.

TAvEn COMDBDY « v s v vverenrroreeaaenrrianses
Dekorest Radio Co. . e
Trodge, Co B oot i ittt

Eleetrad, Inc..... et restatetracasesasentens
Electric Specialty Co e

Frost, Ine., Herbert Ho. ..o i,

erul Engineering C 0\‘0
ergl Radio Company.

Greben, Fooooo0 ool . }35
Galf Radio School ... .. o Ll il 89
Hardwick, Hindle, INC.........ov.ivvuvenneenn, 33
gﬁtx;yh%j AR .. 79
Hilet E eering Co....... .o
ocodwin & Clompany, Chas, . B0
International Resistance Co. 59
Jewell Eleetrical Instrument ¢ i)
Johnson Company, £, ¥, £33
Leeds Radio Company . B ¥
Loomis Publshing Co.. ..o it ens, A8
MeGraw-Hill Book Company............. seveen
Manhattan hlectrir Bargain House.............
Murthens Com .

A

Mussnchugetts | milo & T ummh f houl
24, & H. Sporting Goods Co. . .
Muuzxg, Arthur i

Natinnal (‘nrhon Company .
Nutional Compuny
National Radio Tube o,

Omnigraph Mg, COmMPANY . .. v vrvrnnneannron. o1
Pacent Electtie Co bl
CPoiter COMPANY v vt vttt e %
B 3 .1 T U 80
Radio Engineering Labsg, . . ........... . ooune. 85
Radlophone Lngineering Bureau . R§
Radio & Television lnstifut 77
. . 63
er x &7
Rooney, john Y., ... . .. . . 35
Sangamo Electrie € ompanv ................... Imm
Selentitic Radio Service.
Shalleross C umpa_ny . C i
Bilver-Marshall, Ine, . .. 67
Sprague “-\pecia.lﬂos Ca, 70
TelepleX COMPANY . . vt iiivn i inernne, 2
Thordarson E (‘('tri(' MIg. Co.onennnnnnnn eaea, T
VihropleX CompPanY oo v vt rrneranarren, @4
Ward Leonard Electrie 2§
Wedel Com an
an
W 11 %4
Wireless Egerl Engineering . 80
Zetka, Joseph B.. ... . v e, ke raeeaaen 66
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WEVE “Go

SOMETHING”

ON Tue Barr!
ALy

Year after year Cardwells are “striking out””

condenser problems. There is a Cardwell for
every tube and purpose, and every Cardwell
is an accurate, rugged piece of mechanical
perfection. For over ten years Cardwell has
satisfied the critical and set the pace in Specialized Condenser
manufacturing. An ever growing list of the mightiest in Industry
testifies to Cardwell Performance and Durability.

Cardwell transmitting condensers for Amateur, Commercial
and Broadcast use. Receiving condensers in many types and a
broad range of capacities. Special capacities to specifications.

If your dealer does not stock Cardwe[[s, order direct. We

~ will gladly send literature on request.

CARDWELL
P4 CONDENSERS

A 2 plate variable = -~
condenser having the THE ALLEN D. QARDWELL MFG. LORP.
saa'totragllatte readily

adjus ¢ to permit o

thanges i mamomam 81 Prospect Street, Brooklyn, N, V.
capacity ranging from

£0 to 10 mmfds, with

& constant minimum

of 7 masics. - Since Aroac/castz'ng Aegan

“THE STANDARD OF COMPARISON”
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MERSHON

—ELECTROYTIC=—
CONDENSER

SELF-HEALING
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e 4 ’ AMERICAN RADIO RELAY LuAcuR

LOG OF STATION
et it s BHELT NO e

T ] esiime | cacire w | wew b ansinn

HERE s the Form You Neec

at New Low Prices

The new amateur station regulatlons of the Federal Radio
Commission, announced in May ST, oblige every amateur
station to maintain a log of operating activity. Every sta-
tion ought to keep a log. A.R.R.L. has been preaching it for
years. Now it becomes compulsory under the regulations.

A well-kept log gives proof of station transmissions. It is
invaluable in checking up the records of your work. Its
presence identifies your station as a systematic one. The
Government now requires it as a record of transmitting
activity. The regulations say:

“The licensee of an amateur station shall keep an
accurate log of station operation, in which shall be
recorded the time of each transmission, the station
called, the input power to the last stage of the
transmitter, and the frequency band used.”

The A.R.R.L. Log Sheet lends itself nicely to these re-
quirements. There are columns for the date and hour, the
station called, the calling station (your own or any others
that you wish to record), the frequenc,y, messages sent and
received; and a remarks column in which may be recorded
the power used and any other pertinent data. Lithographed
on heavy 84 x 11 bond paper, punched for standard three-
ring loose-leaf binder. Being printed on but one side of the
sheet, the blank sheet opposite the recording page provides
ample space for notes and sketches on experiments, etc.

Being purchased now in large quantities, the price of the
Log Sheet has been substantial y reduced. The new low
prices:

1oosheets. ........ ..., ... goc Postpaid
2tosheets. . .......... ..., $r.o0  dnywhere
soosheets, ............. .. $1.75

Send in your order today!

AMERICAN RADIO RELAY LEAGUE

HARTFORD, CONN.

1711 PARK STREET




Outstanqu e

To the amateur and to every
other user of dry cell batteries.
Qutstanding because of unequalled
performance under most severe as
well as all ordmary mrcumstances

BURGESS BATTERY COMPANY

MADISON, WISCONSIN




Jon’t gamble

on “long chance” condensers

angamo Fixed
Condensers

are accurate and
they stay accurate

If you want to play the ponies, or sit inon
a friendly game, or even take 2 flier in Con-
solidated Tombstone, that’s your business.

If you want to risk production losses by
gambling with “long chance” condensers,
that’s your business, too. But whether or
not it’s good business is questionable.

No item can cost so little and cause so

SANGAMO

much trouble in a receiver as a fixed con-
denser. Why risk reassembly and service
iosses that far outweigh any possible sav-
ings that might result from the purchase of
condensers of uncertain dependability?

Sangamo standards of precision carried
into the manufacture of Fixed Condensers,
have made it possible for manufacturers and
castom set builders to eliminate condenser
troubles.

The standard line of Sangamo Fixed Con-
densers leaves the factory tested to maximum
variation of 1095. The reliability of these
ratings is attested to by a number of nation-
ally known radio manufacturers. Sangamo
is equally reliable as a source of supply.

ELECTRIC CO.

SPRINGFIELD, ILLINOIS, U. S. A.

Manufacturers of Precision Electrical Apparatus for 30 years

-

Side

See Reverse




PIN THIS TO YOUR LETTERHEAD AND MAIL

SANGAMO ELECTRIC CO
Springfield, Illinois, U.
1 (For manufacturers) 1 am interested in engineer-

11 (For set builders) Please send circulars describing

OREAN § oA

PLEOLO 1

FRENGH HORN

vigu

S 7«-—-—~—“’* "“;j‘&EEEEEEEEEE EEEE

amp_iFICATION PER  STAGE

Cxrve of Trpe " A"
Kar el ﬁ’:n’xbt
Andto Trangformer

Thowimg. wwifarmy
vt ot

**X* Line Transformers

Type AX straight audio amplification
crrecarserseansesess list price $6.00
Type BX Push-pull Input unit

tereersarsnsvesesn.s Jist price $6.50
Fype CX-171 Push-pull Qutput Trans-
former, for 171 or 250 power output
tubes for cone speaker; list price $6.50

ype DX, same as CX except for 210
and 112 power tubes; list price $6.50

Type HX Push-pull Qutput for 171
or 250 Power Output tubes to maich
the impedance of moving coil of Dy-
namic lond speakers. .list price £6.50

”I'yge GX, same as HX except for 210
and 112 power tubes; list price $6.50

‘Type E output choke to match imped-
ance of the various type power tubes
v list price $3.00

teseresavereseee

S. A., Dept. T-9

ing data regarding your transformers and con-
densers.

your apparatus and latest audio hook-ups. I en-
close 10c¢ to cover cost of mailing.

Name,.cooeesevszossecissosesssssns

T T I T T

all andsble frequen-
ies.

Sangamo Transformers in the

“audio end” give your set a

“tone” advantage over
competition

“A” Line Transformers

Similar to X Line bur with special
core metal to give greater amplifica-
tion at low frequencies.

Type A straight audio amplification
eeseaeness list price $10.00

Type B Push-pull Input Transformer
for all tubes........ list price §12,00

Type C-171 Push-pull Output, for 171
or 250 type power tubes with cone
speaker............list price $§12.00

Type D-210, same as  except for 210
and 112 power tubes; list price $12,00

Type H-171, Push-pull Qutput for
171 or 250 power tubes for Diynamic
Speaker..........s . list price $12.00

Type G-210, same as type H except
for 210 and 1 12tubes; list price $12.00

Type F Plate Impedance for use as a
choke to prevent oscillation and for
impedance coupled amplifiers

«es.. list price §5.00

Unusual facilities for furnishing
sransformers with or withont cases
ready for mounting and quick as-
sembly with the receiver, Prices
on application.

The Sangamo
Typ e e A”

Condenser

Every sound characteristic is afs
fected by the quality of the fixed
cond s in & set. Sang
builds accurate mica condens.
ers, molded within an ovesiall
enclosure of genuine hakelite
with oaly the terminals brought
outside, Moisture, heat, shocks
or jars will not alter their char-
acteristics nor affect operation
after the set leaves the factory.

Sangamo
«Illini”

Condensers

“Hlini” Condensers are stand-
ard with those manufacturers
who insist on ratings being ac-
tually what the specifications
call for. Manufactured by ex-
clusively designed equipment,
freld to the tolerances your en-
gineering department demands,
Sangamo Condensers will re-
duce to & negligible quantity in-
spection department rejects and
“reassembly”’ losses in profit.

Sangamo
High Voltage
Condensers

Tested at 3000 volts D.C. and
3500 A.C. aad built to Sangamo
standards, knowa throughout
the radio world, amateurs, com-
mercial men and manufacturers
have learned to depend on
Sangamo High Voltage Con-
densers. Accurately rated and
adequately tested—these con-
densers offer the maximum pro-
tection in high voltage, high
frequency circuits.

+* Prices on request
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