


Spreads

Narrow Ham Bands

Over Entire Dial!

See Nearest Dealer or PILOT SU PER-WASP

Write Direct for Details Short Wave and Broadcast Receiver

Kit K-115: The A. C.
Super Wasp. Useyour
ownABC pack or Pilot

K-111 at $16.50. spe= §

cially desigued for the
Super-Wasp. Power
Pack and Tubes Extra

Kit K-i10. ‘The bat-
tery-operated Super-
Wanp. Batterics and
Tubesextra . « «

In kit form for A. C. or battery operation
including 5 pairs of plug-in coils, 14 to 500 meter range

Removing all but two plates from the tuning condensers
and adding two midgets on sides of cans, spreads the ham
bands beautifully over the whole scale.

Designed by Robert S. Kruse (**LQ"*), David Grimes, and
John Geloso, the Super-Wasp embodies TUNED screen-
grid R. F. stage, feeding a regenerative detector and two
straight audio stages.

Individual shield cans for the R. F. and detector stages,
with double shielding provided by mectal front panel.
Plenty of room on sub-panel for your own pet A.F. system.

We have two technical booklets that describe the bat-
tery and A. C. Super-Wasps in great detail. If you want
copies, just write ““Send me No. 7 and No. 115 data sheets®?
on one of your QSL cards.

PILOT RADIO & TUBE CORP

828 BERRY STREET g Chicago Office s 234 Sonth
BROOKLYN 8 Wells Street
N. Y San Francisco 1278 Mission

¢ B Office: Street

Costs only 50c and includes lapel pin, certificate and “Radio Design’ Construction
Quarterly Magazine, the Guild’s Official Organ. Enclose 50c coin or stamps to Radio |
International Guild, 103 Broadway, Brooklyn, N, Y
Name
Address

City State




do forest

AMATEURS, EXPERIMENTERS,

SPECIALTY DESIGNERS

Don’t overlook the possibilities in the new
De Forest Audions 422 and 422A. The high
mutual conductance and low plate resistance
to these Audions make them far superior to
the ordinary type—22 tubes. An extremecly
high gain is obtained both at broadcast and
high frequencies when used as Radio Fre-
quency Amplifiers. That these Audions give
outstanding performance is evident from the
wanier they have been accepted aud speci-

fied by many experimental laboratories and
amateurs in the short period they have heen
offered to the public. Two additional ad-
vantages to be gained by use of the Audion
422 or 422\ are—long, satisfactory life, and
abscnce of microphonic disturbances so com-
mon with ordinary—22 type tubes. These
features are the result of tireless efforts of
De Forest Fngineers, whose aim is to give to
radio as fine a product as is possible to produce.

Characteristics of
Audion 422

Filament Voltage 8.3 volts
Filament Current .132 amps
Plate Voltage 185 volts
Screen Grid Voltage 45 volts
Control Grid Voltagel.5 volts
Plate RResistance  250.000 ohms
Amplification Factor 150

Mutus] Conductance 800

Audion 503A

Filament Voltage

Character;stics of
Audion 566

Filament Vohage 2.5 volts
Filament. Current. 6.0 amps
Max. Inverse Peak Volt. 7500 \oltsA
Max. Peak Current .6 amps

' 6 -
10.0 volts New Audion 566 is especially de

Characteristics of
Audion 422A
Filament Voltage 8.8 volts
I*llament Current .06 awps
Plate Voltage 185 volts
Sereen Grid Voltage 45 volts
Contrc] Grid Voltagel.5 volts

Plate Resistance 250,000 ohms
Amplification Factor150

- Mutual Conductanecet0

Filament Current 3.25 amps
Max. Plate Voltage 1000 volts
Mazx, Plate Current 175 atups

The “fifty-watter,” is back again
to stay! The new Audion 503A is
just the tube for the 3500 K. o
phone, ur any moderate power in-
tprmedlatnfrequencvv-or .Audion
5034 is a very sturdy oscillator or
radio frequency power amplifier.
interchangeable with 1U/V-208A.

signed to wilhstand high volt
age surges without breakdown,
and is rated 7500 inverse peuk
volts at peuk current load of .6
Awpere. Audion 566 is inter-
changeable with UX-866

For further information consult
your local dealer or address

DEForest Rabio Co.
Passaic, NEW JERSEY
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TEMPERATURE-CONTROL
BY GENERAL RADIO

Type 547-A
Temperature-
Control Box

IN the course of research that has extended over more than a
year, the General Radio Company discovered that a temperature-
control unit which is to operate satisfactorily outside of a constant-
temperature room must be more than an assembly of thermo-
regulators, heaters, and insulating materials. As a result of this
work, we announce two single-stage constant-temperature boxes
with excellent characteristics.

The Type 547-A Temperature-Control Box maintains its tempera-
ture at any assigned value between 40 and 6o degrees C. within
= 0.1 degrees C. for a variation in room temperature of = 20 degrees
F. The heater operates from the 11o-volt power supply. There is
provision for controlling two Tyvpe 376 Quartz Plates, but the box
1s bv no means limited to that use. Price: $150.00.

The Type 547-B Temperature-Control Box is similar, but it
maintains its temperature to within = 1.0 degrees C. under the
above-mentioned conditions. Its price is $140.00.

GENERAL RADIO COMPANY

30 STATE STREET
CAMBRIDGE A, MASSACHUSETTS
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CRYSTAL CONTROL TONE

for C. W. Transmission

REL Cat. No. 215 Basic CW Telegraph Unit is the typical modern multi stage transmitter
for the amateur who desires to use the best. Frequency flexibility throughout each amateur
band with crystal controlled note at all times. Shift quickly and easily anywhere in the bands.

.

k17
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CAT. 215 TELEGRAPH UNIT

The REL Cat. No. 215 transmitter kit is
furnished with all necessary parts including
metal case, drilled and engraved aluminum
front panel and a very concise instruction
booklet giving information on the assembly
and operation. Extremely simple to operate.
Consumes minimum amount of power.
Employs standard broadcast receiver tubes.
May be operated from B batteries, ordinary
B eliminators or other similar sources
delivering 300 volts D.C. A complete low
power transmitter ready for immediate
operation. Employs .UY-227 master oscil-
lator tube, UY-224 screen grid buffer tube
and UX-245 power amplifier tube. Will
deliver 10 watts to the antenna as a CW
telegraph transmitter.

The Cat. No. 215 CW transmitter kit has been specially priced to meet the demands of every amateur.
The price including one set of plug-in coils for any of the three popular bands is $§6.00. (When ordering
specify for which band you desire the coils.) Additional coils to cover other bands may be purchased at

$7.00 per set of three.

100%, MODULATION
for Phone Work

REL No. 225 modulator and speech amplifier unit designed to operate in conjunction with
Cat. No. 215 CW telegraph transmitter functions as 1009, system modulator. When used
with Cat. No. 215 unit will deliver 30 watts on modulatlon peaks into the antenna.

The REL Cat. No. 225 modulator and speech amplifier
kit comprises all apparatus necessary and also includes
metal cabinet and drilled and engraved aluminum front
panel. The cabinet has the same height and depth
dimensions as the transmitter., The modulator may be
placed directly alongside of the Cat. No. 215 thereby
giving a very neat appearance.

The same type of power supply may be used except
that the plate voltage necessary will be 350 to 600
volts. The UX-250 tube is employed as modulator and
the UY-227 tube is employed as speech amplifier. The
No. 225 modulator kit sells for § 42.00.

W2XV transmits every Wednesday and Friday evenings betweeu
8 and 10 p. m. Eastern Standard Time on 8,650 KC.

CA. 225 MODULATOR UNIT

The amateur who desires a modern station should install both of these units. He will
then have a perfect CW transmitter and a clear 1009, modulated phone set. REL will
be glad to forward you literature describing these two units.

|

RADIO ENGINEERING LABORATORIES, INC.
100 WILBUR AVENUE, LONG ISLAND C(CITY, N. Y.
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Canadian General Manager
ALEX. REID

The American Radio

Relay League

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

It is an incorporated association without capital stock, chartered under
the laws of Connecticut, Its affairs are governed by a Board of Directors,
elected every two years by the general membership. The officers are elected or
appointed by the Directors. The [.eague 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 aftairs.

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

’

DIRECTORS
President Dakota Division Pacific Division
HIRAM PERCY MAXIM CY. 1. BARKER ALLEN H. BABCOCK
Drawer 2102, Henning, Minn. 65 Market St.,
Hartford, Conn. Southern Pacific Co.,
Delta Division “an Francisco
Fhe g
P, O, Box 27
Vice-President Natchitoch: a. Roanoke Division
CHARLES H. STEWART atchitoches, La W. TREDWAY GRAVELY

&t. David's, Pa. Ly Box 245
Hudson Division i ¥
A. LAFAYETTE WALSH - Danville, Va.
220 West 42d St.,
New York City Roucky Mountain Division
. PAUL M. SEG.

169 Logan Ave., Midwest Division Box 1771,
St. Lambert, P. Q. LOUIS R. HUBER Denver, Colo.
718 N. Gilbert st.,
Iowa City, lowa
Southeastern Division

Atlantic Division New England ARRY F. DOBBS
EUGENE C. WOODRUFF FREDERICK B 245 Spring St., N. W.
234 W. Fairmount Ave., 13 East Crescent St., Atlanta, Ga.
State College, Pa. Augusta, Maine
Central Division Northwestern Division West Gulf Division
Election in Progress K. W, WEINGARTEN FRANK M., CORLETT
3219 No. 24th St., 2515 Catherine St.,
Tacoma, Wash. Dallas, Tex.
OFFICERS
President............. vevieneen....HiraM PERCY MaxM, Hartford, Conn.
Vice-President. ................... ..CuARLEs H. STEWART, 5t. David's, Pa.
Secretary .. ....... veiivivivien.....KENNETH B. WARNER, Hartford, Conn,
Treasurer. . ..... ... .. .. . ... 0.i.eiin. ARrTHUR A. HEBERT, Hartford, Conn.
Communications Manager. . ... .... ....F. Ebwarp Hanpy, Hartford, Conn.

GENERAL COUNSEL
Paur. M. SEGAL, 1010 Shoreham Bldg., Washington, D. C.

ADDRESS ALL GHENERAL CORRESPONDENCE 70 THE EXKECUTIVE HEADQUARTERS AT HARTFORD, (CONN.
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EDITORIALS

League meets in its annual two-day session on May 2d and 3d at Hartford. From

all over the country they will come, including your own director, to put their
heads together around a big table and go over the problems of amateur radio. The
position of the League will be examined in minute detail, reports and recommendations
received from the officers, decisions made on every question confronting the League,
and plans made and instructions given to the officers for the coming year.

Your director is your spokesman at this meeting. It is one of his duties to be able to
tell the other directors what the members in his division want. He needs to hear from
members in his division, to guide him in expressing the views of his territory. Are you
all hot and bothered about something? Have you a suggestion that may improve umateur
radio? Have you some convictions on some of the big problems of our art? Then tell
them to vour director. His address is to be found on page 6 of this issue. He will present
vour ideas at the Board meeting. The Board will appreciate all the help it can get.

Members in the Central Division, largest of A.R.R.L. divisions, have no director just
now. An election is being held and the new director will be chosen on April 15th, in
ample tirae to enable him to attend the meeting. Central Division members should watch
for an official broadcast about that time, announcing the result and thus enabling them to
write to their new director before the meeting.

BOARD meeting coming! The Board of Directors of the American Radio Relay

(20-meter) band, but it still isn’t as great as it should be. There are several
excellent reasons why more amateurs should work on 14,000-14,400. It's a
splendid band, too little appreciated. It's the least congested of our three principal bands.
Most important, from our standpoint, is the sheer necessity of our greater occupancy
of that band to prove our need for it. Times have changed. At the time of the Washing-
ton Convention the frequenues in the vicinity of 7000 kc. (*'40’") were most popular
with the transocean companies and there is where they fought us the hardest, where they
pinched us the worst. The story changes. Twenty meters is now much more important
commercially than forty; the channels in the neighborhood of our 14,000-kc. band are
much more valuable for business purposes than those around 7000. It is around ‘'20,”
we suspect, that we'll feel the greatest pressure at the next international conference, if
things stay as they look now.
Which is why it is important for us to demonstrate need and prove occupancy. Every
amateur who uses 14,000~14,400, in addition to being repaid by his results, will have
the consciousness of helping the game in this other important respect.

WE'RE very pleased to see the increased use which is being made of our 14,000-kc.

HICH reminds us: The useful range of high frequencies seems to change from

; x / year to year. Remember how, back in 1923, we were working transatlantic on
110 and 117 meters? Try to do it now! Ever hear about a certain big commercial

station which was put up on this continent about a vear later, to work with England,
after lengthy tests had shown a wavelength around 90 meters to be best? By the time the
station was done it wouldn't work - not over many hours of the day, at any rate —
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and it had to be rebuilt for a shorter wave. Lots of little things like this, coming to our
attention, give us the hunch that there is one curve that Doc Taylor hasn’t drawn yet,
for the simple reason that high-frequency work isn't old enough to supply the data.
That's the long-time variation we’'re speaking of. It has been suggested that this long-
time cycle may be of the same duration as the so-called sun-spot cycle, about eleven
years. We've noticed that this seems to coincide with the influenza cycle, too. Perhaps
that isn't strange when we remember that mild winters and influenza seem to keep com-
pany and recollect that there is indication of some slow drift in our weather conditions of
about that duration. And of course if our "‘weather” is slowly changing, so is that
irrepressible Kennelly-Heaviside Layer, and hence the performance of various frequencies.
Somebody ought to do something about this. We can se¢ trouble coming. Imagine
all the small-fry nations engaging in tesearch in 1932, just when that long-time cycle
gets back on the wrong peak, in preparation for the Madrid conference. The Kingdom
of Petruvia, after laborious etfort by her experts, discovers that a certain frequency
is the only one which will enable her to maintain communication with her distant
possession, the Island of Herpicide. Coming to the conference armed to and including
the teeth, Petruvia demands and is awarded the channel and signs a treaty for five years.
Only to discover, as time rolls by, that the frequency has become perfectly useless for
her purpose, whereupon she immediately assassinates a federal radio commissioner and
starts another World War. Somebody, we repeat, ought to do something. Personally we

think somebody ought to get out an injunction restraining that Layer.

The Federal Radio Commission
Reports

HE third annual report of the Federal
Radio Commission, covering the period
Qctober 1, 1028, to November 1, 1929, is
now available in printed form from the public
printer. It is a document of 120 pages, treating
in detail the administration and policy of the
commission. ()ne of iis most intcresting features
is an inserted colored chart, 227 x 31, showing
the distribution of channels to services for the
entire radio spectrum. We have frequently recom-
mended that the student of radio regulation ob-
tain these government publications. Every
amateur would profit to sce and study this colored
chart and note the complicated allocation system
made necessary by modern communications, the
relative proportions of the amateur assignments,
the locations of the different services, who our
immediate ncighbors are. A very limited supply
of copies of the report, including the chart of
course, remain on hand and may be obtained by
sending 35 cents (not in stamps or uncertified
check) to the Superintendent of Documents,
Ciovernment Printing Office, Washington.
Mention of the amateur occurs frequently
through the discussion of the high frequencies.
On page 24 of the report the commission speci-
fically reports on amateur stations, as follows:
“Both the radio act of 1927 and the Inter-
national Radio Telegraph Convention specifically

K. B, W.

recognize amateur stations as an already existing
service. The inference follows that they are to be
continued and regulated as such.

“ An amateur station in the words of the con-
vention and the commission’s regulations (Gen-
eral Order No. 24) ‘is a station operated by =
person interested in radio technique solely with
a personal aim and without pecuniary interest.’
it follows that they are not under the head of

‘public utilities or subjected to a common-carrier

obligation.

“In applying the standard of ‘public interest,
convenience, or necessity’ to amateur stations,
the commission must ohviously consider other
elements than in the case of commercial stations.
Amateurs should unquestionably continue to be
licensed, but on the theory their activitics arc in
the public interest and so reconciled with the
legislative standard. In addition, it is quiie clear
that in the case of amateur stations there is no
need for choosing among applicants but only the
necessity for recognizing an established radio
service. In so doing the commission is acting
under a general raiher than & legalistic inter-
pretation of the phrase ‘public interest, con-
venience, or necessity.’

“The principles here expressed must neces-
#arily guide the radio supervisors of the Depart-
ment of (lommerce when they arc called upon
to approve the issuance of amateur-station
licenses by the Radio Commission. ‘I'he admin-
istrative organization needed for this phase of the

(Continued on page 56
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' NKF Experiments Above 28 Megacycles

New Ultra High-Frequency Transmitters and Antennas at the
Naval Research Laboratory

By James J. Lamb, Technical Editor

1°0 institution of organized radio re-
search holds such place in amateur

esteem us the Naval

Research Laboratory,
und no rsdio call letters are more
familiar to amateurs the world
over than the historic combina-
tion, ‘NKF.” The Naval Re-
search Laboratory has bheen
directly instrumental in encour-
aging a great deal of the develop-
ment of amateur high-frequency
communication and, in no small
degree, has made many of our
accomplishments possible.

From iime to time, since away
back when, it has been QST's
rare privilege to chronicle Naval
Research Taboratory «evelop-
ments pertinent toamateur prob-
lems and valuable for amateur
adaptation. Invariably these
contributions have proven in-
estimably valuable in the ad-
vancement of amateur iechnic,
the progress in crystal control
and oscillator-amplifier trans-
mitters being, perhaps, the most
outstanding instances of this in-
Huence. Contemporancous ex-
periments at the Naval Research
Laboratory are no less applicable
to our game, and rccent NKF
accomplishments in  tests on
frequencies abouve 28 megacycles
fit right into the amateur picture.
The Navy is doing things with
the *‘ten-meter” band.

‘They have a way of doing
things at NKF which is particu-
larly appealing to us amateurs.
Fverything involving radio com-
munication is given an experi-
mental trial and there is a special
shack for this work. It is called
the ““field house” and is “‘a veri-
table amateur paradise.” It was
from there that the transmissions
for round-the-world and echo
measureraents on NKF signals
were made and it is there that

the esperitents on the 28-me. band are being
carried on. The time of our visit was fortuitous

and we spent the day as eve-
witnesses — and ear-witnesses —
to the eye-opening communica-
tion tests between NKF aund one
of the Navy’s ships stationed off
the coast of Culifornin. NKF
used a frequency of 30,000 ke.
and the signals were reported
““atrength 10 plus” over a period
of five hours — from 11:00 a.in.
to 4:00 p.m. Now 30.0 me.
is the frequency at the very
top end of our 10-meter band
(the wavelength is 10.0 meters)
and the power output of the
transmitter was not over 500
watts. Moreover, the receiving
conditions on a ship are by no
means the best for high-fre-
quency work, and no special
receiving antennas or other
equipment were used at the
western end. The ecxplanation
for the success of the tests, there-
fore, lies in considerations other
than those of power and special
receiving  apparatus. Happily,
these considerations are within
the scope of amateur radio. They
are simply frequency stability on
the part of the transmitter and
conceniration of the transmalted
ware on. o * favorahle angie.”” The
necessary frequency stability is
made possible by crystal control
and the concentration of the
wave on a favorable path is ob-
tained by use of a beam antenna.

THE HIGH-FREQUENCY TRANS-
MITTERS

There are no radically new
ideas involved in the design of
THIS EXPERIMENTAL TRANS-
MITTER IS DESTIGNED 70O Op-
#RATE A1 FREQUENCIES
RETWEEN &300 AND 30,000

KILOCYCLES

It has a normal output rating of 714
watts, iz crystal controlled, and ix con-
pletely sel f-contained.
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THE DOORS OF THE VARIOUS COMPART-
MENTS OPENED TO SHOW THE ARRANGE-
MENT OF THE EQUIPMENT

The lower compartment contains two full- L Mmereury-
vapor rectifiers, one for plate supply and one jor grid-bins
woltngen. T'he compurtment imnmediately above this contains
the filters, resistors, and relay equipment. T'he panel above
the lotter compartment carries the filament voltmeter, prlot
lights, voltmeter sunich and the volt-meter. Then, progressing
wpwarde, ore the oscillator, first amplifier, and second
ampiifier comnartments, The top panel carries the plate
nelliammeter for the last amplifier and the antenna tuning
condengerz, The nntennn ammneters are af the very top. The
unit is (614 hes wide, 1434 inchey deep and 72 inches
lph, The jrame <s made of aduminum angle.
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transmitters satisfactory for operation on fre-
quencies of 2% me. and up, but slipshod ay-
sernbly and careless adjustment simply cannot
be tolerated. Although it is possible that
the better self-excited transmitters may he
capable of sufficient frequency stability for
operation above 28 me., the best assurance of the
necessary elimination of frequency wobbulation
and creeping is the use of crystal-controlled
oscillator-amplifier circuits with frequency multi-
plication in the intermediate stages, and perhaps
in the last stage as well.

This recommendation is supported by ohserva-
tions on amateur signals made at NKF. With but
few exceptions, the amateur signals heard have
been impossible to copy or barely readable just
because of their violent frequency variations.
It is quite probable that the scarcity of results
amateurs have experienced on this band is
partly due to unreadable signals. The ‘ signals’
may have been heard — but were mistaken for
power leaks!

In the transmitters which the Navy has been
using on frequencies of the order of 28 me. — and
on lower frequencies also — the primary excita-
tion and frequency control is provided by crystal-
wontrolled oscillators, usually with temperature
control on the crystals and in some cases tempera-
ture control of the entire oscillator. This is not
unusual or unduly luxurious in the practical
sense; rather, it is often a necessity. Without
such precautions crystal temperature will vary;
and the frequency of oscillation must change with
variation in crystal temperature.

When the transmitter'’s output frequency is
the crystal frequency, the ultimate frequency
change is the same as that of the oscillator; but
when a series of frequency multipliers intervene
between the crystal oscillator and the output
amplifier, the ultimate frequency variation will
be directly proportional to the number of times
the frequency is muitiplied. If a 3300-ke. crystal
oseillator has a frequency drift of 5 ke. as it
warms up in operation (a not at all unusual
variation) and the oscillator is furnishing the
control for a 20.7-mc. amplifier through fre-
quency multipliers, the output frequency will
shift 9 times as much a# the oscillator frequency
or 45 ke. The receiving operator would have to
do some tall retuning to kcep up with the trans-
mitter, to say the least, and a few minutes of
operation might suffice to put such a transmitter
sompletely out of tune with its antenna system ——
and perhaps out of the band. There are other
angles to this business of frequency stability, of
course, but we have seen enough already to
convince us of its importance.

The experimental transmitter used at NKF
in the tests we have mentioned consisted of an
output siage containing two 500-watt UV-861
screen-grid power tubes in parallel, preceded by
the necessary frequency multipliers and . the
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crystal-controlled oseillator.

UsT 11

The output am- particularly for operation st frequencies be-

plifier was operated as a frequency multiplier tween 3500 and 30,000 kc., although its maxi-

and its plate input was 1400
watts. The efliciency of am-
plifiers operated at such high
frequencies is undeniably low.
particularly when they are
used as frequency multipliers.
‘I'ne  transmitter output,
therefore, was probably below
500 watts. The relatively tre-
mendous punch of the 30.0-me.
signals is obviously due to
something other than brute
power. The secret lies largely
in the autenna system, which
will be described later.

Not many amateurs can
afford to become very much
interested in a l-kw. trans-
mitter, however, and we have
a hunch that the little 7!
watt rig illustrated in Lhe
photographs and diagrammed
in Fig. 1 will have wider
appeal than anything else
we might talk about. "This
trangmitter is really a little
gem. True enough, it is con-
siderably more elaborate. in
detail and refinement than
most of us consider neces-
sary, but it contains every
feature -— except power —
that a rransmitter possibly
could have. Duplicating it
either in its entirety or in its
essentials is heartily recotn-
mended.

THE LOW-POWER EXPERIMEN-
TALL TRANSMITTER

This transmitter was built
by the Naval Research Lab-
oratory for the Bureau of
Engineering ot the Navy De-
partment in accordance with
general specitications fur-
nished by the Burcau. It was
built for experimental pur-
poses to determine what
could be done with low power
combined with modern design
and with the frequency rig-
idly maintained by a con-
stant-temperature-controlled
erystal.

Esseniially, it consists of a
erystal-controlled oscillator

I
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FIQ. 1, COMPLETE CIRCUIT OF THE 7.5-WATT EXPERIMENTAL
TRANSMITTER
The eircuit diayram. closely follows the arranyement of apparatus in the transmitter
dsembly, D' dand " P are the plug-re coile of the emplifier stages. 1'he one osrillator
inductance 13 used for oll output frequencies. N ote that the plate connection to this corl i
clipped on near the low-potential end, * Q' and “ R’ are milot lights in the hewter and
110-polt supply circuits, respectively.

and two stages of awmplification, the latter mum possible frequency limit could be extended.
serving as frequency inultipliers (doubling The iransmitter is a single unit 164 inches

or- tripling) when necessary. It is intended

wide, 1414 inches deep and 72 inches high; it is
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divided into five shielded compartments arranged
one above the other. The bottom compartment
contains the plate- and grid-supply trans-
former, filament transformers, snd two full-
wave rectifiers using UX-866 mercury-vapor
type tubes. One rectifier is for plate supply and
the other is for grid-bias supply.

7o Grid £1ber and
lenticmeter
-4C

QST

o Hlrte Fiter and
Potentiometer
+8
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can be kept constant with variations in line
voltage. The center-tap of the secondary is
grounded to the aluminum frame of the trans-
mitter; this is the “minus-B” and “plus-(!"
connection to the supply. An ingenious trick is
employed in using the same high-voltage winding
for both grid- and plate-voitage, and will be de-
scribed later.

The transformer to the left supplies
filament power to all the tubes in the
transwitter and has one 714-volt and three
214-volt, windings. The former ig for the
oscillator and amplifier tubes; the latter
are for the rectifier tubes.

GRID BIAS SUPPLY

by Fig. 2 is a simple schematic diagram of

= the rectifier circuits. The plate rectifier

8 is quite usual — but the grid rectifier is

e d Grid not at all usual in amateur practice. The

rov AC. high-voltage transformer is made to do

FIG. 2 double duty. On one half of each cyclg,

_— when the end “A” of the transformer is

The control compartment is immediately positive and **B”’ is negative, tube “*3"” pagses

above and contains the filters for the plate- and
grid-bias supplies as well as all the resistors
for the transmitter and the two relays, one for
keving and the other for the ecrystal heater.
The third compartment is for the crystal-con-
trolled oscillator and the next two above are
for the first and second amplifiers.

THE POWER SUPPLY

The transmitter is designed to operate entirely
with power supplied through a single connection
to the 110-volt a.c. line. The filaments are all
supplied with alternating current through step-
down transformers while the direet current
necessary for plate supply, grid-bias voltages and
relay operation is obtained from rectifiers.

Two convenience outlets are mounted on the
back of the transmitter near the bottom, one
being for the 110-volt connection and the other
for the telegraph key. The attachment plugs for
the two are not interchangeable, so there is no
danger of their being improperly connecied.
The 110-volt outlet is connected to a fuse block
on the boitom deck near the front of the set, and
thence to the ‘‘heater’” and ‘‘plate and grid
voltages' switches in the front of the second
compartment. These two switches are used to put
the transmitter in operation, the heater switch
being turned on first and the temperature of the
erystal box brought to normal before the other
awitch is closed.

The two rectifier tubes on the left of the
bottom deck are for the grid-bias supply; those
on the right are the plate supply rectifiers. The
high-voltage transformer is immediately behind
the latter. This transformer delivers 650 volts
each side of its secondary center-tap and its
primary is tapped so that the secondary voltage

plate power and tube ““2" passes grid voltage.
On the other half of the cycle, when ‘“ A"’ becomes
negative and ““B” goes positive, tube “4" passes
plate power and tube ‘“1” passes grid voltage
for the transmitting tubes. Each rectifier operaies
full-wave, with the iwo tubes connected to the
same end of .the transformer winding working

5 V-8 Surbeh

7O V-1 Swidch
Zp 3 Tap 4
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To 2nd.
sptd ATPCrit
7B 13¢
amp Gred

on opposite half cycles. Two separate filament
windings, well insulated from each other, are
necessary for this type of grid-bias supply since
the two filaments are connected to the opposite
ends of the high-voltage winding and are always
at high potential difference with respect to each
other as well as to ground.

Fig. 3 is the schematic circuit of the portion
of the transmitter involving the grid-voltage
rectifier output, filter and bias resistors, It also
shows the connections for the keying circuit. The
arrangement has been made somewhat different
from that of Fig. 1 for the sake of clarity.

.
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The output of the filter has across it a 4000-0hm
fixed resistor, & 2000-ohm slide-wire potentiom-
eter and a H00-ohm fixed resistor in series.
The solenoid of the keying relay and the key are
connected in series across the 500-ohm resistor.
The drop across the latter is thereby utilized in
opcrating the keying relay; at the sume time,
the 500-chm resistor serves to absorh any spark-
ing at the key contacts and minimizes thumps
and clicks which might cuuse interference.

Grid-leak bias is furnished normally to all three
transmitting tubes. With the contacts of the
relay opened, however, the full negative voltage
{approximately 600 volts) is applied to the grids
of the amplifier tubes, thus effectively blocking
them. TLis type of keying is particulariy etfective
and could be used morc generally in amateur
transmitters. It can be used with either battery

I.‘—(‘)//"v':/n/?, 790s¢c  Todmo
Frates te Sereen Gridls
& 5C0V. +350V, $225V

+t AAMM—Z"h-
100042 ... 250012 30001

(Sircte wire)

18H 13H

or rectifier grid-voltage supply and is applicable
to both oscillator-amplifier and self-excited
eireuits.

The adjustment of the slider on the potenti-
ometer pertits the application of grid bias
additional to that obtained through the two
grid leaks to the grids of the amplifier tubes.
“The 0.5-ufd. condenser ¢connected between the
lower end of the second amplifier's $000-ohm
grid leak and ground is for the purpose of
minimizing thumps and clicks as the transmitter
is keved.

The slider of the potentiometer is connected
to a contact of the voltmeter switch so that the
grid-bias voltage with the key closed can be read
while thi: transmitter is in operation.

QOsT 18

PLATE SUPPIY

The plate supply equipment — additional to
the rectifier and transformers previously de-
acribed — consists of the filter and resistors
shown schematically in Fig. 4. The resistors are
connected across the output of the ftilter as a

AT THE TRANSMITTER FROM ITS
RIGHT SIDE
Note the crystal compartment on the fourth shelf from the
bottone. Inswluted extension shafts are used on the vuriable
condensers.

LOOKING

potentiometer and arc of such values as to pro-
vide plate- and sereen-grid voltages in the proper
proportions. The plate voltage to the oscillator
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tube is set at the proper value (350 volts) by
adjustment of the slider on the 2500-ohm
resistor. The current drain through these resistors
is approximately 100 milliamperes; therefore

THE BACK OF THE 7%-WATT EXPERIMENTAL
TRANSMITTER
T'he two outlets at the bottom are for the T10-palt a.c. supply
and the wph Rey cornections. The crysind oscillator 1n-
dusta: ded from the top of the lator cumpari-
wend. Amplifier inductances are aot in place.

they must be capable of carrying this amcunt of
eurrent plus the necessary load current without
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exceeding their respective power dissipation
ratings.

The high-voltage end of the filter and the
slider of the potentiometer are connected to taps
on the voltmeter switch so that the two
voltage values may be read while the set is in
operation.

The voltmeter switch is mounted on the
power-control panel and it has four positions, the
game voltmeter being used for all readings.
These positions are ‘““plate voltage on amplifier
tubes,” “plate voltage on master oscillator,”
“keving bias voltage on amplifier tubes,” and
“blocking voltage on amplifier tubes.”

THE CRYSTAL-CONTROLLED OSCILLATOR

The oscillator compartment contains the
erystal oscillator circuit and the erystal (which is
mounted in the removable box, A’} is tmain-
tained at a constant temperature of 50° C. by a
heater operating in conjunction with a mercury-
column type thermostat. The heater is supplied
with power from the 110-voit supply through
the heater switch and the contacts of the heater
relay. The latter is in the compartment below
and is energized by a 4-volt d.c. supply. This is
obtained from a Kuprox rectifier connected in the
t-volt secondary of a small transformer operated
off the 110-volt supply. A 300-ohm resistor is
connected across the coil of the heater relay
to absorb the inductive kick generated in the
windings, thus preventing burning of the relay
contacts and interference from sparking. The
relay is of the back-contact type and is energized
only when the contacts are open.

At ordinary room temperatures, the heater box
will come up to 50° (. in approximately 23
minutes, ‘The heater should be turned on,
therefore, about a half hour before the trans-
mitter is operated.

A green pilot lamp is connected across the
heater unit and its glow indicates that the
heater is on, thereby giving a visible check 6n
the operation of the unit. After the box has
warmed up, the heat will be on normally from
25 to 40 seconds and off approximately 70
seconds. Failure of the lamp to light or its
remaining continuously lighted for more than
two minutes (after the warming-up period) are
indications of improper operation and an in-
vestigation of the circuit is in order.

The oscillator circuit is shown in Fig. | and
in the simplified schematic diagram, Fig. &.

1t will be noticed that the plate of the oscillator
tube is not connected to the high-potential end
of the oscillator inductance but is clipped on
down near the low-potential end. This is a com-
mendable feature and is discussed in the article,
“(Crystallizing C'rystal Crinding,” elsewhere
in this igsue. In short, this adjustment permits
control of the grid excitation of the oscillator and
increased oscillator output with a minimum of
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crystal heating. The excitation for the first
amplifier is taken off at this same tap.

THE RADIO FREQUENCY AMPLIFIERS

Two stages of screen-grid amplification follow
the crystal-controlled oscillator, the tubes used
being 7la-watt UX-865’s. The UX-%65 tubes
have the advantage over
three-element tubes in that
they do not require neutrali-

2nd. Amp.
ux-3e5

OsT
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tions are available but the general specifications
for such coils given in past issues of @S7" and in
the Radio Amatcur's HHandbook will serve as a
satisfactory guide.

The antenna-coupling arrangement of the
transmitter is shown in Fig. 1. It is so arranged
that almost any type of antenna may be used

zation when the amplifier out- =
put circuit is tuned to the .
excitation frequency. They
have no advantage over tubes

of the UX-210 type, however,

when they ure used as fre- =
quenecy multipliers. fn a trans- =
itter intended for operation

on the 14- and:-25-me. bands Q{

only (both amnplifiers operat-
ing as frequency multipliers)

At cortensers
a» 2

7A

be substituted with no circuit

changes except the elimina-

tion of the screen-grid connections and making
the proper control-grid connection. The circuit
of the amplifiers would then be identical with
that oi the 14-mec. 'phone transmitter described
in March QST

When frequency multiplication is necessary,
either one or -both of the amplifiers can be
operated as either frequency doublers or triplers.
For an output frequency in the 7-mec. bund, the
first amplifier would be operated as a doubler
(the crystal frequency being in the 3.5-me. band)
and the second amplifier would be run as a
‘‘straight”’ amplifier. For 14-me. operation,
both awplifiers would be operated as doublers
with a crystal'in the 3.5-me. band. On 28 me.
both amplifiers would be operated as frequency
tiiplers with a:crystal having a frequency one-
ninth the output frequency. This precludes the
use of a crystal having a [requencey in the 3.5-me.
ham band, since the crystal must have a fre-
¢juency between approximately 3111 ke. and 3333
ke. to have a ninth harmonic in the amateur
frequency band lying hetween 2% and 50 me.
However. since only two frequency multipliers
are necessary :to get to the 28-me. band by
tripling while three are necessary for doubling,
the acquisition of another crystal for 28-me.
operation. is not such a hardship.

The adjustment for operation of the trans-
mitter on the various frequencics within its range
is quite simpié. With the proper crystal in the
oscillator circuit, the various plate circuits are
tuned to whatever combination of frequencies
may be necessary for the achicvement of the
desired output frequency — and there you are.

The illustration of the group of coils designed
for this transmitter gives & pretty good idea of
their dircensions. No details as to their specifica-

47 eacent 2ndAmp 4 S00V. oSG
as iAdicated  Grid 2

UX-210 tubes could very well ieak

T tst e 70 70, 7o o
25y Armp +3s50v. osc. Keater ygrler Kuprox
GHid'lea Grid Leak W Lely Kect.
FIG. 5

with either inductive or conductive coupling.
Two &5-upfd. tuning condensers are provided.
These are at maximum capacity when the cial
reading is **15” and are short circuited at zero.
Fixed condensers of .0l-ufd. capacity in series
with the tuning condensers keep high dircct-
current voltages off the antenna when conductive
coupling is used.

BEAM ANTENNAS

The necessity for concentration of the radiated
energy on the most favorable transmission angle
is equally as important as frequency stability in
communication at frequencies above 23 mega-
cycles, and the tests at NKT offer positive proof
that this is so. During one of the testing periods,
a vertical beam was substituted for the low-angle
beam normally used. This vertical beam is almost
identical in construction to the low-angle heam,
with the exception that its antennas are in a
horizontal insiead of a verticul plane. The net-
work is suspended on short poles and is slightly
more than a quarter wavelength sbove ground.
The concentration of the clectrie field of this
system is, therefore, straight up—-at right
angles to the earth’s surface (Warner ‘“splatter
system’’ style).

With the chunge from horizontal to vertical
coucentration of the radiation, the signal strength
at the western end dropped from ‘10 plus” to
around “3.” This is about the signal strength
resulting from feeder leakage. The vertical com-
ponent of the radiated energy was entirely
valueless for communication. Before going into
any details on specific beam- antenna arrange-
wments, however, let us get together on the terms
involved in thc above so that all of us will
understand what we are tulking about.
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First off, just what does the term, ‘‘favarable
angle of radiation”” mean? To what extent is it
important in high-frequency communication
and by what is it determined?

Now it is well known that the angle at which
a radio wave apparently is reflected from the
Heavyside layer is dependent largely on the
frequency of the wave. The existence of *‘skip-
distance '’ effects is sufliciently general proof
of this. Moreover, organized cxperiment, as well
as the general experience of amateurs and others,
has shown that this angle becomes smaller as the
frequency is increased. In agreement, the skip-
distance increases with the frequency. When the
frequency is of the order of 28 or 30 megacycles,
the angle of reflection becomes very small indeed
-0 small that the wave reaches the earth at
the receiving point almost horizontally, or misses
the earth entirely.

It is therefore evident that the useful portion
of the 28-mec. energy radiated by a transmitting
antenna is that which goes off at an angle of

et et el Y

{ ]
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almost zero. In other words, the useful com-
ponent is nearly horizontal. The ‘‘favorable
angle of radiation” is, then, that angle on which
is radiated the portion of the transmitted energy
that will give the best signal at the receiving
point. Energy radiated at all other angles is of
little or no utility, and the over-all efficiency of
the transmitting system is pitifully small. If a
greater proportion of the transmitted energy
can bhe concentrated on the useful angle of
radiation, transmitter efficiency is improved and
lower power input to the antenna is required for
relinble communication. The problem is, then,
to realize the concentration of energy on the
favorable angle. This is readily accomplished
with a beam-type antenna.

The antenna used at NKF in the 30.0-me,
tests is shown schematically in Fig. 6. It consists
essentially of 16 half-wave Hertz antennas all
operating in parallel and in phase. It transmits a
horizontally polarized wave, since all the anten-
nas are horizontal; it is directional ‘‘front and
back” in both the horizontal and vertical planes,
along a line perpendicular to the plane of the
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antennas. If the whole thing is suspended with
the antennas running north and south, it is
sirongly directi Ot 5t — with a low
angle of radiation. The accomplishment of these
radiating properties is interesting and merits

some detagi?_gpl;agation,
There are Two general types of directive anten-
nas used in radio transmission. The first is that

utilizing the parabolic reflector and the second
is that utilizing wave interference resulting when
two or more suitably spaced antennas are simul-
taneously excited from the game transmitter.
The parabolic type of directive antenna is not
much favored except for extremely high fre-
quencies, since it must have dimensions of several
wavelengths and therefore becomes practically
impossible at communication frequencies. The
second general type (spaced antenna svstem) is
thoroughly practical, however, and it is this type
of antenna which is considered here.

If two antennas are spaced a half wavelength
apart and are excited from the same source
through a two-wire feeder, the electric fields of
the two antennas will be in phase at a point
several wavelengths (or several thousand miles)
away in a direction at right angles to the plane
of the two antennas. If the number of antennas
is increased to four, eight, or sixteen, the same
phase relations of their respective electric ficlds
exist — but the total intensity of the field at
a point in a direction normal to the plane of the
antennas is increased by an amount almost
directly proportional to the number of antennas
added.

Such an antenna system is shown in Fig. 6,
and it is this antenna which is being used for the
30.0-me. transmissions from NKF. It might well
be referred to as ‘‘four-by-four," since it is four
half-wave santennas high by four wide. "This
makes a rather elaborate system for the amateur
to contemplate for his own use, and something
like the arrangement shown in Fig. 7 is perhaps
more in line with what the average ham can
seriously consider.

This ‘“two-by-two” antenna takes advantage
of another scheme of antenna spacing which
gives a directive cffect.

If a half-wave antenna is parallel to and
spaced a quarter wavelength from another
half-wave antenna which is heing excited by a
transmitter, the first antenna will be para-
gitically excited by the antenna which is coupled
to the transmitter. The fields from the two an-
tennas will cancel in the direction of the paru-
sitically excited antenna but will add in the
opposite direction. The parasitically excited
antenna, therefore, is usually referred to as a
“reflector antenna.” By adding a system of
reflector antennas to a bilateral beamm antenna
the radiation becomes essentially unidirectional.

‘This may or may not be advantageous. If simul-
taneous transmission in two opposite directions
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‘is desired, the reflector antenna is undesirable;
1if transmission in one direction only is wanted,
_then it is just what we want. There is a consider-
‘able ‘““‘power saving’’ to be realized with either
type of transmission, and approximate figures
| for the antenna shown in Fig. 7 can be given,
[’l‘hcsc figures are hased on data obtained with
1a_similar arrangement by the Research

" Departiuent of the Bell Telephone Lab-

| oratories.!

| Considering the field strength at a

| point in the direction normal to the plane

'of the beaw antenna (along the apparent

iline of trarsmission) the ‘*two-by-two”

larrangement without retlectors will give T~
| . . . . DIRECTION
a field strength- as great as a simple er ransmission

Hertz antenna excited with four times
ithe power, Addition of the “‘two-by-two”
reflector svstem: increases the power-
suving ratio to eight. In concrete ham
‘terms, this means that & UX-210 rig
lworking into the antenna system shown
.in Fig. 7 would give about the same field
Istrength in Sydney, Australia, on 28,930
'ke. (the frequency for which this antenna
lis designed) as a 75-watter would have
'working into an ordinary non-directive half-
(wave Hertz. ‘‘ Range™ and ‘‘field-strength’* are
'synonymous, so the little fellow would have the
isame effective range as the more powerful outfit.
iIt. looks as if directive antenna systems had
ltheir merite.
; FREDING THE BEAM ANTENNA

The attainment and preservation of the proper
phase relations in the various antennas of the
lbeam is imperative if the possible directive
Iproperties are to be realized to the utmost. This
|means that the feeders must be designed und
‘adjusted to operate without unbalancing the
|system.
} The feeders of the big beam at NKT are so
larranged, and thé method is extremely simple.
| Standing waves on the feeders are eliminated
by transposition of the feeders about_every half
'lwavelength, as shown in ¥igs. 6 and 77304 by
udjusting the impedance of the feed-line. The
transposition insulators arc of the type shown in
the photograph. They are of lsolantite and are
approximately 314 inches long by 214 inches wide
by 5/16-inch thick. The notches cut in the sides
facilitate assembly of the feeder system and the
insulators give a spacing of approximately 184
fin:hes between the wires. Since such transposers
are not widely available at this time, many will
wish to mske up their own. Paraflined wood
br some other good high-frequency dielectric
material which is easily worked will be satis-
Eacnory.

! Shori-Wave Transmitting Antennas, Bell Laboratories
Record, Aug., 1929,
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Matching of the feeder impedance to the load
impedance is easily accomplished by the cut-and-
try method. The matching instrument is the
small two- or three-turn coil designated ** phasing
coil” in Fig. 7. It is arranged sc that its terminals
hook over the feeder wires permitting it to be slid
along the feeders.

e L
>

LT

RERLECTOR |
ANTENNAS

= ~
pHAS) 6&; TRANSMITTER

Lo

Since the optimum concentration of field in
the desired direetion will accompany proper
phasing of the system, measurement of the field
strength as the phasing coil is moved along the
feeders is the most direct method of determining
when the adjustment is the best. The field-
strength measuring cquipment consists of a
portable one-tube  receiver with a sensitive
milliammeter connected in its plate circuit — and
4 step ladder.

A visiting ham may be pressed into service
as an assistant., He should mount the step ladder
——which i3 placed in front of the beam and
several wavelengths from it — carrving the re-
ceiver with him, and watch the plate milliam-

fle.7

ONE OF THE ISOLANTITE TRANSPOSITION
INSULATORS

The inyulator serves wlzo as a spacer for the feeder wires.
The spread between the wires is | 84 inches. This insulator was
developed by the Isolantite Company jor the I8, C. A.

meter while the owner of the station moves the
phasing coil along the feeder. When the milliam-
meter of the receiver indicates maximum cur-
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rent, the field strength is a maximum and the
phasing coil is at the proper point. .
A similar method of matching the feeder im-

APRIL,;1930
YR Strals %

Denstaedt, builder of W8VH is now in charge
of WCK, the radio transmitter of the
Detroit Police Dept. We are mention-

ing this for the benefit of those hamsg
who might be “pinched”” in Detroit.
Incidentally, WCK is R9, QSA5 in
Hartford.

When Fred Hill, WO9BHX, and ex-
4GL, heard a string of v's being
cmitted from his cellar recently, he
was surprised to find that the “trans-
mitting station’’ was a bullfrog. Fred
eouldn’t determine the frequency of the
transmitted signals, but says the waves
were damped.

Anyway, that’s WOFO’s story — and
he sticks to it.

Voight’s “hot, dog” cans make ideal

THE COMPLEMENT OF PLUG-IN C'OILS FOR THE FIRST

AND SECOND AMPLIFIERS

The cinis terminals fit jacks mounted on a stand-off tnsulator and the
tuning condenser of the respective amplifier stages. T'he cuils have u fre-

tube shields. They may also be used as
a housing for a Ford coil in peaked audio
amplifiers.

— WsCM

quency range of 3220 to 30,000 kilocycles when used in conjunction with

the proper tuning capacitances.

]:aedanée to the antenna impedance has been used
at the Naval Research Laboratory with good
results.

THE FUTURE OF THE 28-MC. BAND?

We must confess that adoption of the 28-me.
band by amateurs has not been as

A Low Power Transmitter

MATEURS who prefer to purchase their
A transmitting equipment ready-made will
probably be interested in the two trans-
mitting units recently marketed by the Radio

whole-hearted as might be wished.
However, it can be recalled that
the 14-mec. band had to go through
a similar period of trial - before
it came into its own — in growing
from the status of pure experimen-
tation to that of reliable commun-
ication, and we need not be disheart-
ened. The band gives indications of
being reliable during the middle of
the day over & minimum range of
approximately 1200 to 1600 miles (the
first zone of reception), 2400 to 3200
miles (the second zone of reception),

and so on.

Intelligent application of the information on
constant frequency transmitters and low-angle
antennas made available to us by the Naval
Research Laboratory in this article can do much
towards making 28 megacycles a real ham band.

Engincering Laboratories. The two units, con-
sisting of a Type 215-¢.w. telegraph unit, and a
Lype 225 speech amplifier and modulator may be
used as a radio telephone transmitter in the
3500-ke. band, or the 215 unit alone may be used
as a telegraph transmitter.

T'he two units represent essentially a manufac-
turer’s version of the low cost 'phone transmitter

(Continued on page 84)
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‘ HE provision of adequate lighting for
emergency landing fields and also for
! main landing fields has been one of the
i most difficult problems in air transpor-
| tation. The trans-continental lines must provide a
| series of emergency landing fields along their
| routes, so that in case of necessity the transport
| planes will be able to land and make the necessary
| repairs to continue their trip. To date these emer-
\ gency fields are not lighted for night landing, but
this will soon be necessary for safe travel during
the dark hours. ; -
Assuming that these fields were provided with
Hood lights, it would obviously be necessary to
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Radio Control of Airport Lights

By Belgrave F. Gostin *

three circuits is completely shielded. This
aluminum box is packed with sponge rubber into
the outer copper box. The sponge rubber packing
is necessary to reduce vibration of the transmitter
to a minimum. The cupper box measures 8" X
WX 16",

The two leads coming out of the top of the box
are antenna and ground. The cable on the right
is for power supply lines and the cable on the left
is for the control panel lines.

Fig. 1 is the circuit diagram of the transmitter,
eontrol panel and power supply. It will be no-
ticed that the ‘field selector” is an audio
oscillator tube. This selector is so adjusted that

|
|
|
|
!
|
i

| <
i provide ar. attendant or sowe other means.at
! each field to.control the lights wheu a plane had
to land. However, with the development of radio
control, all of these fields cun be equipped with
| landing lights and the necessary control appara~
i tus so the pilot ‘of the plane can light the field
} while he is still in flight and thus be assured of a
| safe landing. .
i The equipment described in this article was
\ designed and built by the author and has been
: demonstrated both publicly and privately. Kvery
| demonstrarion has worked perfectly and no
i trouble has been experienced even with poor
{ location of the receiving equipment.
k Fundamentally the transmitting equipment
| consists of a 15-watt oscillator-amplifier and the
| necessary power supply and antenna system.
| The transmitter is located any place in the ship
| that may be convenient and the control panel is
; mounted on the: plane’s instrument hoard. The
| complete transmitter is built into an aluminum
' box which measures 5 3 7" X 14". Each of the
t % WSAET, 2207 Auburn Ave., Cincinnati, Ohio.

THE COMPLETE RADIO EQUIPMENT FOR AIRPORT LIGHT CONTKROL

The transmitter and it control panel are at the ieft. The units in the carryiny case constitute the receiver, the
master relay beiny mounted on the right-hand unit. The power relay equipment is in the box at the ripht.

the selector switch places in the circuit such
value of capacity as to cause the emitted wave to
be modulated at some pre-determined frequency.
The purpose of this modulation will be discussed
later. ’

In the tests, the transmitter and receciver were
worked at & carrier frequency of approximately
1875 ke. The constants of the transmitter and a
description of its parts follow.

The antenna coil, L;, i3 12 turns of No. 14
solid copper wire spaced one cighth of an inch
hetween turns and is wound directly over L, and
separated one fourth inch from it, fiber strips
being used for spacers. The tube form is 3-inch
diameter rmicarta.

The plate coil, L, is wound with 60 turns of
No. 20 d.c.c. wire and is not spaced. No capacity
is placed in this circuit as its natural period is
approximately t875 ke.

The oscillator cuils are both wound on one
form and not spaced. The coil form is a 3-inch
diameter micarta tube. The coils 1, and L, are
each 1214 turns of No. 18 d.c.c. wire. All fixed
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condensers are the moulded-mica type made by
Sangamo. This type of fixed condenser was

chosen because they are not affected by moisture.
The grid circuit transformer,

nul‘ L

is an R.C.A.

QsT
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plate potential. The storage cell would still be
used to supply the filaments of the tube, since all
planes equipped for night flying carry storage
cells to supply power to the wing-tip lights.

The antenna system was

one of our most difficult prob-
lems and is worthy of a little
consideration. First, a *“V"
antenna was uscd on the larger
planes such as the Ford Tri-
motor. 'This antenna was
strung between the wing-tips
and the tail of the ship with
the lead-in coming from the
apex of the “V."”

The second was the trailing-
wire antenna. This consisted
of 100 feet of braided copper

THE RECEIVER AND RELAY EQUIPMENT
These are expertmental models and are mounted in carrying ci
The left-hand unit contains the receiver and one section of the band-pa

fiately to the right of the recciver containg the secon:
and the relay amplijier. The relay an top of this unit
amplifier by lewds ingide the shiclded hox.
the power—yeliy unit through the BX cable. The
marde io the binding posts on the laft end of the rec

The relay squipment was designed by Wr. D. 8. Schnell.

amplifying transformer having a ratio of 1 to 10.

‘I'ne audio oscillator inductance, L, is the
gecondary winding of an input push-pull trans-
former. Inasmuch as the inductance values vary
over quite a range, their tuning capaci-
ties, (', cannot be defnitely stated. The

wwetion of the band-paur filter
s connected to the
Leade from the contacts of this relay run to
1 and ground connections are

ribbon to the ¢nd of which was
fastened & cone-shaped lead
weight, commonly known as u
“fish.” The purpose of the
weight was to keep the an-
tenna away from the ship
while in flight and also to keep
it from whipping hack and
§ forth. After the first test with
this antentth, We learned some interesting things.

1. The lead weight should not be as heavy as
was first supposed ; about two pounds is sufficient.

2. Unless the weight is a perfect cone with

Jor portability,
Sfilter. T'he st

it put of the

are so arranged ax to give the operator

12Cs OSCILLATOR Lo ¢y MOOULATOR

condensers must be tried in the circuit ANPLIFIER " Nt g - Joxne
until the proper audio frequency is ob- it “E_r r
tained. ::2'5) &L > D = —F ;J verna | 1B m j;
The instruments on the control panel Sj : ﬂ %ﬂ{ b A Lsg AR G E

vomplete control of the transmitter.
The switches S, and S. are mounted
s0 that when Sy is turned from “off "
to **No. 1,” S, is closed.

The kev, S3, is merely a small push A
button and controls the negative plate
voltage circuit to the transmitter.

The indicating lamp, L, is a green
pilot light and is connected to the “ A"
battery circuit. It shows the operator
when the transmitter is ready to oper-
ate,

The hattery and control panel cables
should be shielded with tinfoil and the
shield should be grounded to the frame
of the ship. This is done to prevent in-
terference from the motor’s ignition
system.

The power supply used in all of the demon-
strations consisted of a six-volt storage cell and
200 volts of “B” battery. “13" batteries were
used merely for convenience in handling, although
in actual service some form of wind-driven gen-
erator probably would be used to supply the

W
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FIG 1 ~THUE TRANSMITTER AND (CONTROL PANEL CIRCUIT
Uy = 05~ or 06-pfd.
ullll m.‘fd

1(1 —- 10, U’”l ohmx,

K3 — 3,000 ohms,

The inductance values are gicen in
the text.

Grid modulation of the osallator ix
employed,

smooth sides, a pair of fins should be mounted on
the base of the cone to minimize spinning.

3. The antenna should not be fastencd directly
to the fish but to & swivel joint mounted on the
apex of the fish.

4. If the antenna is to be used for any great
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" length of time, copper braid iz not durable
enough; therefore, use a braided steel wire.
. Approximately No. 12 gauge cable is sufficient.
5. A pond ratchet stop on the antenna reel
should be provided siuce this will enable the
operator to ‘“drop”’ the right length of antenna
. for the frequency he is using.
The trailing wire has several advantages over
{ the “V” type.antenna, but is rather more
cumbersome to handle. It will float away from the
ship and thus have less antenna-to-ground ca~-

stick antenna for the receiver. The latter is
nothing more than a six- or seven-foot length of
stream-lined brass or steel tubing carefully in-
sulated from the ship and mounted rigidly
enough not to require guy wires. -

THE RECEIVER AND RELAY EQUIPMENT
The receiver, diagrammed in Fig. 2, is an
especially designed neutralized r.f. ecircuit with
heterodyne detector, band pass filters, and a
relay amplifier. Inasmuch as this is only used as

1<
LA}

BANUL-PASS
to o+
1o Fierers ]

o

{
Ry
e,

S B 436 B ee7 B eiss ¥ ocasv 2

F:ocked in tuning position by set-serew through
cindenser bearing. i o
. 35-uufd. midget variaile. Only variable

> A -
% FIG. 2, = CIRCUIT DIAGRAM OF THE RECEIVER
, In— Primary: 10 turns No. 28 d.s.c.
| wire on  2-inch diameter Micarta tube.
| Secondary: 74 turns No. 28 d.s.c. wire on

sume jorm as In and spuced Yi-inch from
primary.

Ls, L3, La— Primary: 19 turns of No. 28
d.a.c. wire on 2-inch diameter form, winding
center-tapped. Secondary: V4 turns No. 28 d s.c.
wire o same form and apaced Mi-inch from
primary.

Ls— Primary: (0 turns No. 28 d.8.c. wire on
2-inch. diumeter form, tapped at serenth turn.
| Secondary: 74 turns No. 28 d.s.c. en same form
! and epaced 'j-inch from primary. Tickler: &
[ turns No, 28 d.s.c. on sume form and spaced
|
|
|

Yi~inch from secondary.
(" —=- 135-pufd. midget variable condensers,

" pacity than the “V” type. It is ideal for a small
| plane where the V" type would be entirely too
| small. ‘

{  One very interesting point has heen discovered
in connection with the “V’’ type antenna when
used on the Ford Tri-motor ship. Although we
were able to control perfectly the ground equip-
. ment within s radius of ten miles, the signal
strength received by the ground set when the
ship was direcily. overhead was so powerful as to
momentarily paralyze the detector tube. From
this incident it i obvious that a great deal of the
signal is deflected or reflected, straight down by
. the ship, which is all metal. No solution of this
effect is offered. A moment’s thought reveals that
. very little of the antenna is under a part of the
i plane and that it runs at approximately 45° to
" both the wings and the cabin.

i Practically all of the commercial planes that
“are radio equipped employ the trailing wire type
| of antenns for the transmitter and a vertical
|

cuntrol necessary in normal operation.

Clo ~—165-ppfd. midget variable neutralizing
condensers, Set and locked same as C'y.

'3 — 250-pufd. grid condenser.

i — 15-ohm filament resistor tapped at 10
ohms for grid bias.

Ry — 2,000-0hm potentiometer for grid-hias
control an output tube. Thix tube is hiased lo
"eut-off,” drawing plate current only when o
signual 13 tmpressed on ils grid.

Ils— G-meg. grid leak.

The radio-frequency umplifier tubes are UX-
199’3, the detector tube i3 a {JX-201-4, and the
relay-amplifier tube i3 a UX-171-A.

ground equipment, it is not essential to keep the
weight as low as possible. The r.f. circuit employs
IX-199 type tubes; the band-pass circuit em-
ploys UX-201-A or 171-A type tubes. The band-
pass circuit is designed to pass the audio fre-
quency desired for the uperation of the equipment.

Each unit of the receiver is carcfully shielded
and the whole set is built into an aluminum
cabinet which measures 5 < 10” x 21",

A “listen in" arrangement is provided for hy
connecting & pair of telephones to the binding
posts on the right of the relay amplifier unit.
The ‘phones are not connected directly across the
circuit but are in series with a .001-ufd. con-
denser and then across the circuit. This arrange-
ment prevents the ‘phones from taking unneces-
Sary power.

'The band-pass filter is the conventional com-
bination of high-pass and low-pass filters which
are designed for audio frequency and employ
UX-201-A tubes.
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The circuit diagram of the band-pass filter is
given in Fig. 3 but no constants are specified
because they all depend on the frequency for
which the filter is designed to operate.!
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this modulation frequency is 400 cycles. His
transmitter sends out a signal which is modulated
at 400 cycles and this signal will pass the filter
and set the relays, thus hghtmg the field. The

band-pass filter in the recciver at the

second field is tuned to 700 cycles and
therefore will not pass the 400-cycle sig-
nal and that tield mll 1emam un-
lighted. R

Ordinarily, emergency fields are lo-
cated approximately 25 or 30 miles
apart, so that it i3 necessary to have
but three or four selector taps. A planc
leaving its main field, No. 1, will travel
25 miles to the first emergency field for

THE OSCILLATOR-AMPLIFIER 'PLLANE
The outdr cuse 1 of ou)

mitter.

‘The audio transformer between the filters and
the relay amplifier has a ratio of 1 to 9.

The relay system shown in Fig. 4 may at first
glance appear to he quite complicated, but it is
relatively simple in action. The whole system is
operated from a 110-volt a.c. sourcc.

All relays, with the exception of the

master relay, are manufactured by
Westinghouse. The **
{s a time relay which may be set for
any duration fmm one to twenty sec-
onds.

The “M.C."” relay (A) is a double-
pole double-throw magnetically oper-
ated switch for reversing the action of

4

TRANSMITTER
or, Between it and the tnner aluminum cise is

a layper of sponye rubber to rzl)xnrb vibration. The smadl control puanel, u

mounts on the ship's instrumeni hoard, is in Jronl of the <hielded trans-

M.C. 9" relay (B) -

which is designated No. 2 on the selec-
tor; this position modulates the trans-
mitter at 400 cycles. Then the plane
is taken another 25 miles to the next
field, designation No. & on the selector,
modulahon 700 cycles Then the next
25 tuiles is to the field designated as No. 4 on the
selector, modulation at 1000 cvcles. Now as the
next field is 100 miles from his starting point,
this field can also be designated as No. 1 and its
fights can be controlled without interfering with

the relay “C.” The latter is a type
*H.G."” relay to which has been added
a coil “X" for releasing the armature
and thus breaking the circuit to the
flood lights. The relays “1)” and “E"
are also type “H.G.,”" one with con-
tacts normally open and the other with
contacts normally closed. These two relays con-
trol the “B.B.T.” landing light which is a part
of every field equipment. The action of the relay
system will be described later on in this article.

chosern.,

OPERATION

Obviously, it is not possible to control the
range of the transmitter, and the lights of two
fields located close to one another could not bhe
operated independently without the use of the
filter circuits. As an example of this, suppose that
two fields are located ten miles apart and a plane
coming into one field desires to light the field as
he approaches it. The pilot turns the selector
switch to the number indicated on the chart for
the modulation frequency to which the receiver is
tuned at the field he desires to land upon. Say

e For dmuzn data on band-pass filters, see A B C of Filter
Degign, in this issue. — £iditor,

PTG, 3.,
N constanis ave given, since they depend on the band-pass freguency
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— THE BAND-PASS FILTER CIRCUIT

the lights back at the main field. This same sys-
tem can be used over and over on the whole trans-
continental route.

The relay system is so arranged that the con-
tractors do not close the flood light circuit until
twenty seconds after the signal has been received.
As the system is designed so that the first im-~
pulse lights the feld and a second impulse turns
the lights off, il is necessary to provide a time
relay in order that the incoming signal will not
cause the lights to flicker on and off. In operating
the equipment, the pilot presses the button for
about five seconds and then releases it. Fifteen
seconds later, the lights go on and the rclay
circuits automatically set so that the next signal
transmitted will trip the circuits and turn the
lights off.

This equipment is relatively inexpensive and is

(Conitnued on paye 50)
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The High-Frequency A.C. Receiver
at WSAYO

By D. C. McFarlin*

“FHEN the writer started experiment-

ing with a.e. high-frequency receivers,

the sole object in mind was to get a

good receiver for c.w., especially in

the 14,000-ke. band, and one that would be

reasonably free from hum. During the testing and

cxperimenting, it became evident that the set was

also going to be fine for 'phone reception; accord-

ingly, necessary steps were taken to provide high

yuality reception of ham and commercial broad-
casting signals as well as c.w.

It further became evident - after listening to
the television transmissions of W3XIK —- that the
set was also going to be fine for that class of
reception, so a separate resistance-

resulted in eliminating cverything except the
copper plate on top of the bascboard and the
shielded wires leading to the control grids of the
r.f. and detector stages, although the wire to the
control grid of the r.f. amplificr does not neces-
sarily have to be shielded. Removing the shicld
from the wire to the control grid of the detector
stage resulted in a lot of weird radio-frequency
feed-back and caused the set to go ‘“haywire,”
although a local ham (WSBHW) who built his set
along the same lines has not experienced this
trouble.

Removing the connections from the grounded
side of the by-pass condensers, (';, resulted in

coupled amplifier was constructed
because transformer-coupled audio

vision on account of the wide frequency .
range of this class of transmission.
This amplifier is much different from
the ordinary run of resistance-coupled
amplifiers, however, and will not be
described in this article.

The original design incorporated a

tuned stage of @ radio-frequency am-
plification usinga 224 screen-grid tube,
a 921 screen-grid detector and one re-
sistance-coupled’ audio stage using a
227 tube. \While a definite gain was
obtained by tuning the radio-frequency
stage, the tuning was somewhat bother-
some due to the use of two tuning
dials, and it became out of the ¢uestion to
write with one hand and with the other try to.
follow a signal whose frequency was wandering
more or less aimlessly around. Therefore, the
tuned stage has been abandoned for the present,
although i%s possibilities are convincing.

GENERAL CONSTRUCTION

‘The shielding at the start consisted of & copper
plate on top of the baseboard, shielded leads to
the control grids of both r.f. and detector stages,
and two aluminum cans covering the tuning eoils
and condensers. After the set was placed in
operation, the value of the shields was determined
by removing them and noting the effect on signal
strength — and ‘whether or not there was any
radio-frequency feed-back into the power supply.
This method of checking the value of the shielding

FWEAY (), 29 West Marion Ave., Youngstown, Ohio.

W8AY0's 4.0, RECEIVER

The varinble resistor for volume control of broadeast signals is at the
right of the main tuning knob in the center uf the exculcheon plate. The kenob™
tu the left 12 that of the variadle resistor in the screen-grid circutt of the
v.f. amplifi 2r tube, The control in the center of the panel is jor the regenera=
tion condenser, T'he single~:ircuit jack at the extreme right is for the 'phones
aidd the one to its left 18 for the speaker.

strong r.f. feed-back into the power supply
although this effect was hardly noticeable with
the condenser by-passing the detector sereen-grid
lead. This test was made to determine the «ffi-
ciency of the by-pass condensers, and they sure
“do their stuff.”

An audio-frequency oscillation also occurred in
the 245 stage, but this was very effectually cured
by connecting the core of L, to the copper plate.

Close attention should be paid to the heater
wiring of the a.c. type tubes due to the heavy
current required at low voltage. Each 224 and 227
tube requires 137 amperes at 214 volts, while the
245 tube requires 114 amperes at 24 volts, mak-
ing a total load of 634 amperes at 214 volts. The
filament. transformer used is an Aero designed to
furnish heating current for six 22fi-type tubes at
2.2 volts when the line voltage is 110. Now &
No. 16 wire is plenty large to carry 634 amperes,
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but not at 214 volts without a very appreciable
drop in voltage When using No. 16 wire, the
voltage was found to he 1% (representing a drop
of about 309;) which is not sufficient for proper
emission. The No. 16 wire was replaced with
No. 10 extra-flexible, and the heater voltage then

ApriL, 1930

high tap will fill the bill nicely. However, an
eliminator having an effective filter system should
be used.

Two sources of plate supply are used chiefly
because they were available without further pur-
chasing. Furthermore, by removing the 210 tube
and cutting a 5000-ohm heavy
duty resistor in scries with
the dividing resisior already
in the Powerizer, the 230 volts

i

i.-— THE CYRCUIT IS NOT
10 high=frequenicy (%

FIG.

I — National

7 v'IL[H’llll nee

In— 7‘u ning ine
”

i
unfd.

nee (see teat).

Marshall  radio-
5.4 S0-henru choke.
{ 'Valwuui No, EZ7 con-
{ser tert),
e 004=ufd. mica fired condenser,
(3 — I-ujd. by-pass cond.nz.r.
€y — Z50-pufd. variable condenser {regen-
Lion contral).
Ce— MM=ufd, mica fized condenser,

tewck).

Sormer,
“ Frounds'

Fose to 2.2, with line voltage of 112. The heater
leads should be twisted all the way from the
transformer and the transformer should be kept
out of the set proper to prevent pick-up from the

vibration of the core. This is an casy matter when |

No. 10 wire is used. It is alzo advisable to keep
all line-voltage a.c. out of the set, the entire
power supply being turned on from a switch
external to the sct.

Plate voltage for the r.f. amplifier, detector,
and first audio stages is obtained from a Bremer-
Tully “B" substitute, and the plate voltage for
the 245 stage is furnished by a Model PXY-{
Powerizer, originally made for a model 20
Radiola broadcast receiver. This Powerizer is
designed to furnish 45 and 100 volts for the set
and about 325 volts for the 210 tube used as a
power amplifier. The cost of this unit was $15.

The rectifier for the power amplifier is a 280
full-wave type tube, and by changing the value of
the voltage dividing resistor, it will furnish the
necessary power for the entire set. For the person
who desires to use only three tubes, a good “B"
substitute having about 200 volts available on the

meyvhon yrid-leak,
0-ohn fized
b yrid-lenk.

) ,UOU-oh m mrmhlv re\ntor

B — 1 Y4-volt flashlight battery.
Ty — Filament-heating transformer (see

T — Audio-frequency

indicate connections (o copper
sheet on base-hourd.

necessary for the plate of the
215 tube is easily obtainable.
“B” batterics are also feasible
when using three tubes only,
us the total load on the three
tubes is only 7.2 milliamperes,
divided as follows: 2.2 on the
plate of the screen-grid tube
(plate voltage, 135; hias, - -
114; screen voltage, 60), de-
tector plate, ¢ milliampere
(actual plate wvoltage, 60;
screen voltage, 2215), and 4.5
mils on the first audio stage
(plate, 135; bias, —4). At
least four 4H-volt blocks of
“RB" batteries will be re-
quired, however.

‘'he use of such high volt-
age in the detector plate cir-
ouit is absolurnlv necessary if

Jized condenser,

sistor,

2)1 tube are to be realized.
An actual test with accurate
instruments revealed that
when the voltage on the high
side of the plate resistor
was 200, the voltage on the
plate was 60 (when % milliampere current was
flowing) and that there was a drop of 140 volts
across this resistor. This is probably not abso-
lutely accurate, but nevertheless is close cnough
to indicate the reason for high initial voltage at
this point. T'o obtain maximum results from this
tube, resistance coupling is necessary because of
the high plate impedance.

Screen voltage on the detector tube was found
to be bext. ut from 20 to 25 volts and no benefit
was derived from using higher voltage. In fact,
the results were much poorer when the sereen
voltage was raised to 45. Sereen-grid voltage can
be obtained easily from the ‘“I3" substitute
through a suitable resistor if no 2214-volt tap is
available, although it was found that for abso-
utely best results, the use of a small 2214-volt
“C" battery was preferable. The voltage on the
screen grid of the r.f. amplifier can be 60 to 6714
volts, not being critical, and the variable resistor
in the circuit can be used ax a volume control
when tuning ¢.w. and using all four tubes with
loud speaker — although its use will throw the
sel out of oscillation under certain conditions if

cmpling  trans-
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‘not Handled properly. It is seldom used when
using three tubes and 'phones only.

' By-pass condensers are very important and
.they should be connected to the supply leads
_right where they come through the copper plate
"on top of the baseboard, one terminal of each
"condenser being effectually connected to this
! plate. Use Ligh grade condensers, rated

OsST
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sistors used as volume controls can be any good
make.

The bias voltage for hoth r.f. and detector
stages is obtained from single 114-volt flashlight
batteries. A screw is soldered on the end of the
cell having the proper polarity and fastened to the
copper plate on top of the baseboard. Care

 well over tae working:voltage, and no
' trouble will be experienced with radio-
i frequency feed-back.
| The variable condenser tuning L, is a
: National type E27, remodeled to a
i suitable range. The three-plate section
! was reduced to two, and the twenty-
| four plate section was reduced to two
stator and rwo rotor, with s home-made
" switch to cut them in when needed. The

i two plate szction is used when tuning on
' the ham bands (except 1715-ke., when
[ all plates are nused), and the bands are
! well spreac. out. The four plate section
I'is cut in when it is desired to listen to
[ broadcasting and other activities outside the ham
| bands.

Not much need be said about the other con-
densers except that they be high grade and rated
well over the working voltage. The 2-ufd. con-
denser coupling the speaker to the output of the
245 must be at least that size if it is desired to
pass the low frequencies transmitted by modern
broadcast stations.

The variable ‘air-condenser controlling regen-
eration can be any well constructed condenser of
cither straight-line capacity or straight-line fre-
quency. The coupling condenser between L, and
(") does not necessarily have to be of that value,
although it has been found very good. Vv omit
this condenser and connect (') across L; would
result in short circuiting the plate supply. ,

Capacity control of regeneration is preferred to
u variable resistor in the screen lead of the
! detector tube, due chiefly to its being quiet,
i although it séems to have more effect on the
tuning than the resistor. Variable resistors have
an annoying habit of becoming noisy, and capac-
ity control of regeneration that does not have to
be touched while tuning over a given bhand is
preferable.

The fixed resistors in the detector grid ecircuit,
and the coupling resistors between detector and.
first audio tube should be of the highest grade.
(lare should be taken to get the grid resistor in the
detector stage connected to the grid side of the
grid condenser. Otherwise a path will be provided
for “B” supply to ground, and no d.c. path for
grid return will be available. The variable re-

BEHIND THE PANEL

The apparatus in well spuced, The radio-frequency amplifier tube s
ut the extreme right, The tuhe in the center is the screen—~grid delector anad
the wwdio~umeplifier tubes are ot the left.

should be taken that the battery for the r.f. stage
has the center or positive terminal fastened to the
copper plate, while the battery for the detector-
stage grid bias has the outside or negative ter-
minal fastened to the copper plate. The use of
batteries at these points undoubtedly contributes
very much to the absence of hum in the 'phones,
although there is a very slight hum present in the
speaker, because of the characteristics of the
plate supply of the power stage.

RADIO-FREQUENCY INDUCTANCES

The question of inductances can always start
an argument, but the inductances used here are
doing their stuff and that is the one and only
requirement. [t has long been the impression that
high frequency inductances used in receivers
must be of heavy gauge wire, space wound, with a
minimum of dielectric in the field, and other
things too numerous to mention. A generous
supply of No. 22 and No. 25 d.s.c. and No. 30
enameled wire being available, inductances were
wound with all three sizes on Silver-Marshall
bakelite coil forms and were tried on all ham
bands, with the result that No. 30 enameled wire
coils were found just us good as the coils wound
with the larger sizes of wire. Accordingly, the
No. 30 wire is preferred since it is easily wound on
the forms and will not be affected by moisture.
No attempt has yet been made to determine the
limit of oscillation of the 224 tube, although it
oscillates very readily at 19,000 ke., which was
the limit for the coil which was wound.

‘The inductance data follow:

|

! BAND PLATE COIL Ly TICKLER L2 WIRE SIZE SPACE BET. COILS
[ (Turns) {L'urna)

| 3500 ke, : 20 10 No. 30 Enamel. g

| 7000 ke, : 10 3 * "

; 14,000 ke, I 6 “ “

WVR—TI16* €515 Veom I I1E0e i Y

AV AN Y.
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When it is desired to listen to commercial
broadcasting, all the condenser plates are used.
It will he necessary to construct. a coil with about
& plate turns to fit in between 14,000 ke. and
7000 ke., and two coils with about 13 and 16
plate turns to fit in between 7000 ke. and 3500
ke, if il is desired to cover cverything. The set
goes in and out of oscillation beautifully when the
voils are properly proportioned and **fringe howl”
is absent using grid leaks up to 9 megohms.

Undoubtedly the set could be condensed con-
siderably, but having & 7 X 26’ cabinet avail-
able, the set was built to fit the cabinet and there
is enough room so that it is not necessary to
“stand on vour ear”’ to get at some inaccessible
connection. The ornamental (?) dial and controls
were removed from a defunct broadeast set. ‘The
figures being about 14’ high, stick out like a sore
thumb and are very easily read.

Attention is called to the method of connecting
the ’phones. They are so connected that they
rmonitor the output of the first audio stage and the
sound in them represents the audio-frequency
output of this tube. There is, of course, no d.c. in
the windings. The 'phones can be used to keep a
check on the output of the speaker and assist in
the location of distortion should it be present in
the speaker when receiving radiophone. The con-
denser coupling the ‘phones can be made larger
if it is desired to pass lower frequencies, although
this has not been found necessary.

BREAK-IN AND OTHER THINGS

Ome of the most surprising things found after
the set was put in operation was that break-in was
easily possible, even though the transmitter was
only six feet away and the plate supply to the
transmitter being good r.a.c. It has been impossi-
ble to satisfactorily account for this, especially
since the set is so sensitive.

The receiver is ideal for the ham ’phones. (I
rise to remark that there are somec fine "phones
on both 3500 and 14,000 ke.) As for 1009
modulated broadcast signals — well, the audio
ond of the set speaks for itself.

The 245 type of tube is strongly recommended
for the reasons shown in the following table:

PLATE MAX, UNDISTORTED
TTIBE VOLTAGE OUTPUT
OMilliwatts)
210 250 310
2310 250 200
245 250 1600

It is readily seen that when the 215 tube is
worked at maximum plate voltage (250), the un-
distorted output is almost five times that of the
210 and about 80¢ greater than the 250 when
worked at the same plate voltage. Further ad-
vantages of the 245 tube are that its filament
requires the same voltage as the other tubes in the
sct and may be obtained from the same source.
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Also, the plate voltage of 250 makes it possible
to reduce both size and cost of the plate supply
unit.

If high quality broadcast reception is desired,
then high grade audio transformers should be
used of course,

An intecresting possibility, and onc that was
given a brief try, is to replace the 227 tube in the
first audio stage with a 224, connected screen
grid, into another stage of resistance-coupled
amplification using a 240 and a final stage with
resistunce coupling using the 245. This would be
a fine arrangement for television as well as gen-
eral broadcasting. A brief trial of this idea proved
it logical, atthough a separate resistance-coupled
amplifier is now used for television.

If & Powerizer is used and it is desired to take
advantage of the faci that it is already cquipped
for a 210 tube as power amplifier, then the “F"
terminal on.the audio transformer should be
connected to the copper plate on top of the
baseboard, since the necessary bias for the grid of
the 210 tube is furnished by the Powerizer itself.

One thing which will be noticed particularly is
the strength of harmonics from some of the broad-
easting stations. On a previous receiver (cm-
ploying one untuned stage of r.f. amplification,
detector and two audio stages) these harmonics
were present, but inaudible as far as voice or
music modulation was concerned. With this
receiver, however, some of the harmonics are
brought up ta speaker strength from siations as
far away as Chicago, the third harmonic being
apparently the strongest. ‘The third harmonic of a
large broadcast station about 65 miles from here
comes in so strongly that the use of the volume
control is necessary.

Even though the builder is interested in c.w.
only, it i3 very advantageous to have the 245
stage because it permits doing about S0%, of the
copying from the loud speaker, even on VK, ZL,
73, ZT and ZU stations. Wearing the 'phones for
hours at a stretch is very tiresome éven though
rubber eur pads are used, and it is a distinct relief
to shift the burden onto the speaker,

Of course the up-to-date hain station will have
also an emergency receiver adapted to battery
operation, preferably using 199 type tubes, for
use during emergencies — when storms tie up the
power lines and communication depends on the
ever willing ham.

The day of the a.c. ham receiver is here to stay
and anyone who builds such a receiver will be
amply rewarded by the results, especiully when
he listens to ZS4M, ZT1T, ZL2AC, ZL4AO,
VK3CP, VK3JK, VK7DX, PYIAW, PY1AA,
PY2AK, and dozens of others pound in the loud

speaker.
St Straxs RS

Is your recciver “micro synchronized? "
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Revolutionary—and How!

Or a Radio Bug’s Dream

By Otto Luther®*

CHARACTERS
Muorri-RANGE: A mistreated haud-made inodel of a new
type of radio condenser.
His FaTaER: The guy that gave birth to the idea.
‘Tue Norsr Madame “X".
HIS is a very sad story of a little con-
denser called * Multi-Range.”
Multi-Range’s hard luck started the
day he was born., His father, who is
not well-to-do, hay not been able to provide the
fuxuries Multi-Range should have had. However,
in consideration «of his age, Multi-Range's
development has been remarkable,

Multi-Fange has never heen disheartened and
he is confident that some day he will be a success.
Already people have cxpressed a desire to adopt
him, but as he is his father's anly child, and
although his father would be glad to have his
son get a better home, be too is confident of his

Father, oh, Father. yow are so dumb,
Have you no deduction?

Why don’t wou read hetween the linex
And put me in production?

son's future success and feels that the boy will
provide for him in his old age.

Multi-Range: is ignorant of his father's diffi-
cultics and wants brothers . . . thousands of
brothers.

ACT ONE
ScENE ONE:: Attic full of radio junk, Enter

* Belltown Road, Stamford, Conn.

Multi-Range and his old man.
pleads with father.)

Farrer: Multi-Range, why do you wish to
have thousands of brothers?

MuLTI-RANGE: So we may give them away.

Faruer: To give them away?

(Multi-Range

A SINGLE MULTI-RANGE CONDENSHER

The design 18 such that there is a longitudinal niotion of the
rotor shajt n addition to ity usual rotational motion,

With each clock-urise rotution of the shaft, the rotor plates
are brought closer to the rotator plates and the ratio of marimum
{0 minimum capacity of the condenser is increased. This
awtomatic variation in spacing i& accomplished by rmeuns of
the threading on the rear end of the shoft which screws inte the
threaded journal on the reur plate of the cundenker frame,
Since «ix revolutions of the rotor ure pessible, six Jifferent
ratios of maximum to minimum capacity ure uvailable. The
midnimum capacity is substantinlly conxtant for all six cupacity
ranyes, Wide spacing between adjaceni stator plates i requisite
to insure satisfactory cupacily variation with longitudinal
niorement of the rotor plotes.

The dial to be used in conjunction with the condenyer has an
awriliary indicator io khow which revolution the rotor iz in.,
This indicator i3 additional to the usual scale showing the
positicn of the rotor throughout one revolution,

Since the rotor shaft moves forward and backward, it 12
neceswary that the dial be mounted on u sinb-shaft which is
geared to the rotor shaft. The opinion on the dial-shaft is
sufliciently wide to mesh with the rotor-shaft pinion in awy
position of the latter.

Muorti-RaNGE: To give them away. . . . To
give them away.

Voiee from the rear: To give them away.

Muvrri-Range: To give them to your tamper-
ing friends who are always trying to pull me
apart. My upper aud lower plates are already
bent.

Faraer: But thousands of brothers would cost
more money than I can afford.




Murti-RaNGE: If I do not get what 1 want, I
fear 1 shall break down. My bearings are already
giving away.

FareeER: They should have been bronze.

Murri-RANGE: Oh, Father, we might sell my
brothers!

Faraer: Sell your brothers!!! Who would buy
them?

Muorti-RAaNGE: Have a slogan!! Have a slogan!!

“With multi-range vou spread the bands,
¥ ou tune your set to foreign lands.
From frigid north to desert sands,
‘With multi-range you spread the bands!!"’

Muouri-RaNGE (continues): Oh, for the proper
environment! I would revolutionize radio.

Farrer: Revolutionize radio!!!!?

MuoLti-RANGE: I myself am revolutionary in
more ways than one for is it not possible to turn
my rotor completely around several times, giving

OST
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stage is of the untuned type employing & 10,000-
ohm resistor, IR;, between the antenna and ground.

"The second stage is tuned by a section of the
multi-range condenser. The other section of the
condenser tunes the detector circuit.

The inductances are of the plug-in type with a
range of fourteen to six-hundred meters. A
balancing condenser is used across the secondary
of each inductance. These condensers sre inte-
gral with the coils.

It will be seen that s regeneration control of
only 50,000 ohros is shown. With this low resis-
tance, regeneration may he effected very effi-
ciently on all frequencies higher than the broad-
cast band. With apparatus of this type it is
possible to design a multiple-range receiver
with full regeneration control on the high fre-
quencies, but only a little feedback on the
broadeast band. Such design would give the
receiver {when tuned in the broadcast range)
considerable sensitivity without the

objectionable “*squawk’’ of the oscil-
lating detector.

FaTrER: Son, your imagination ig
running away with you . . . you are
out of control. . . . What you need
is & means of control.

Enter Nurse. (Multi-Range leaps
with a joy and loses his bearings.)

FATHER (to Nurse): Is it a boy?

MULTI-RANGE  (shouts with gleej:
Ah . .. Now I have a brother.

(Nurse looks sadly at Multi-Range

S WWith mivdti-range you spread the bands,
You tune your set to foreign lands,
From frigid north to desert sands,
With multi-range you spread the bands.”

me a different capacity range for each revolution?
Daddy, if I could have the proper environment
I could realize my ambitions.
FaraeEr: But what might that be?
(Multi-Range produces Fig. 1.)
Murri-RanGe: You see, Father,
with my variable maximum feature 1
could win the hearts of radio listeners

throughout the world, for it is this 4=

s

and shukes her head. Then she whispers
to his father.)

Faraer: Multi-Range, you have »
little sisier. We shall call her *‘ Dial,”
for she can keep tabs on you and by
the flash of a color she can tell us what revolu-
tion your rotor is in.

Exit MuLTI-RANGE (erying): I want brothers
. . . thousands of brothers.

(Stranger in audience is moved by drama.)

that would make possible the con-
struction of & multiple-range receiver
in which a 15-meter wave is almost as
easy to tune to as one of 600 meters.

AN V-
x

H
1
Faases

(Father lays Fig. 1 aside.)

Farger: What's it all about?

MvurTi-RaNGE: This circuit is not
radically different from anything
that has ever been used before ex-
cepting 'y and (' which are the sec-
tions of a double ganged multi-range
condenser. (3 iy & small-capacity trimming con-
" denser.

Two stages of radio-frequency amplification
and a regenerative detector are used. The first

Ghd.

FiG. 1

435 +8
AMP. AMP. A

StraNGER: Why don’t, you give the kid what

he wants?

FaTHER TO STRANGER: Wish I could.
CURTAIN
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President Maxim Testifies at Washington

HERE'is pending in the United States

Senate a bill (8. 6) introduced by Sena-

tor James Couzens of Michigan to
i create & Communications Commission
‘which would administrate all forms of interstate
' communication, land-line telephone and telegraph
ias well as radio. The bill was referred to the Sen-
! ate Clommittee on Interstate Commerce, of which
; Senator (Jouzensis chairman, and this winter the
! committee has held extensive hearings on every
' phase of communications in this country. Pur-
! suant to itstructions from the A.R.R.L. Board
{of Directors at its 1929 meecting, our president,
‘Hiram Perzy Maxim, appeared before the rom-
! mittee and testified on behalf of amateur radio.
| Everv amsteur should read his statement. We
I publish it in full, not only to indicate what the
! League huis done to represent onr interests at
‘these hearings, but because it in itself is most
| interesting reading. it tells the story of American
" amatenr radio in condensed form and will bring
E home forcibly the value our arnateur radio pos-
j sesses to our country as well as to ourseives,
i
My name is Hiram Fercy Maxim,

‘N my residence is Hartiord, Conn., and T

represent the American Radio Relay League,
the national orgunization of the radio amateurs
of the United States, numbering over 17,000.

In considering the matter of regulating com-
munications, as proposed in Senate Bill No. 6, it
seems that the Senate Committee on Interstate
(‘ommerce would do well to know certain facts
regarding the amateur in radio. These facts are
more important:than appears upon the surface.
Because the radio amateur does not represent a
business or an industry, little is generally known
about him. However, he is of great importance to
our country, and it is for this reason that I be-
lieve this committee will be glad to receive what I
have to of’er to it.

Amateur radio is unique in history. Nothing
quite like it has ever before existed. 1t is as old as
radio, the great Marconi himself having started
as an amateur and being truly typical of one.
. From the earliest days there has been something
' sbout communicating across space that has
{ fascinated those of us who are technically in-
, clined. "There is a scientific romance to it that pro-
| foundly moves certuin of us regardless of the so-
eial or financial status to which we happen {o
have been born: Rich and poor, uneducated and
educated, old and young, we becowme more self-
| respecting men: when, with the product of our
I own hands and our own brains, we are able to

R. ("HAIRMAN AND (FENTLEMEN :

reach out into the empty ether and make contact
with another intelligence. This irresistible appeal
began with the first announcements of Hertz in
the '80’s, when he discovered and laid down the
laws that govern electro-magnetic radiations.
These were reported in the daily press and in-
spired hundreds of technically inclined minds to
try something themselves. Marconi was one of
these and came to be the outstanding figure
among us all. The wide-spread character of this
peculiar appeal was not suspected at the time, It
was not until 1900 or thereabouts, when Marconi
had advanced far enough to make # trial of trans-
atlantic communication, that it became known
that there were many amateur experimenters who
had devised and built their own apparatus and
who had listened upon ihat eventful night along
with Marconi for those three dots that would
mean the prearranged letter S sent from a spark
transmitter in the British 1sles.

Long before there was any radio law at all,
amateur radio experimenters by the scores were
engaged in two-way telegraphic vommunication
with each other. I venture to say that the mem-
bers of this Committee will be surprised to learn
that before the first radio law, that of 1912, was
two years old, this amateur organization which I
represent, the American Radio Relay Ieague,
was a going concern. I furthermore wonder if this
committee realizes that instead of being wholly
small boys in short trousers, we amateurs are in
many cases men of your own age. The great
majority of us, however, are between the ages of
17 and 25. We radio amateurs have absolutely no
interest in the pecuniary side of radio. Our inter-
est i8 1009 noncommercial. The only reward that
appeals to us is the satisfaction and the thrill that
accompany the successful achievement of a dif-
ficult bit of telegraphic or telephonic two-way
communication.

k'rom the earliest days we amateurs in the ag-
gregate have been purchasers of considerable
quantities of electrical supplies and raw materials.
Furthermore, from the beginning our achieve-
ments have exerted a very real influence upon the
art. From our ranks have been supplied practi-
cally all of the skilled personnel for the new in-
dustry. A radio amateur is always preferred by
the comunercial companies. 1 doubt. if there is one
single important radio broadcast station or one
single radio manufacturing or operating company
in the country to-day that has not at least one
ex-amateur in some important position.

By the year 1915 we amateurs had accom-
plished unbelievable records in transmission and
reception for those days. It was about this time
that the older of us began seeking the reason for
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the amateur with home-made equipment, repre-
senting an investment of approximately $100,
being able in some cases to excel the professional
with equipment that represented an investment
of many thousands of dollars. We found that rea-
son eventually, and it is worthy of the careful
consideration of this committee, for it is funda-
mental and may portend something of incalcu-
lable value to our nation. It is the backbone of
the amazing record of amateur achievements
down through the vears. This reason was, and it
still is, that with the amateur, radio communica-
tion is a labor of love, whereas with the profes-
sional it is labor for a day’s pay. There is a
tremendous difference between these two. Money
return counts for naught with the amateur. It is
the whole thing with the professional. No sacrifice
i3 too great for the amateur to make, if he can but
get his signals through and the answer back.
Sitting up all night, sacrificing pleasures in order
to save & dollar for the purchase of better equip-
ment, trying innumerable experiments, rebuild-
ing his apparatus time on end, never giving up,
are a religion with the amateur. This passionate
intensity of purpose is really nothing short of sub-
lime. I shall cite a few instances later to prove this.

This state of affairs was vaguely known to the
authorities when the radio law of 1912 was being
considered. The amateurs were beginning to or-
ganize at that time and during the hearings they
requested to be heard, just as they have requested
to be heard here to-day. Their sincerity and ear-
nestness led the Congress of those days to provide
for them in the radio law. The vears have proven
that it was an infinitely wise step.

The Congress in the radio law of 1912 specifi-
cally provided that there should be amateurs and
it allocated to them the waves below 200 meters.
They were considered the ‘‘useless waves” at
that time, but there was room enough and the
amateurs set about seeing what could be done
with them. It was an historic occasion in the art of
radio communication for it marked the birth of
short-wave radio. The amateurs of the country
went at their problem with the enthusiasin that
only love of the work could arouse. I hope to show
vou beyond all question of doubt that the legisla-
tive act which led to this enthusiasm was one of
the wisest steps a C'ongress ever took, and I sub-
mit that if it is wisdom to judge of the future by
the past, then we here to-day may saiely assert
that it will further the art of radio communica-
tion during the eighteen years to come just as
much ag it furthered the art of radio communica-
tion during the eighteen years that have passed,
if this Senate Committee on Interstate Com-
merce, in working out the details of Senate Bill S,
t see to it that our radio amateurs are protected,
encouraged and adequately provided for.

In the midst of things we entered the world
war. The amateur had advanced & long way in
learning how to make use of the short waves. His
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numbers had grown into the thousands. Iis
American Radio Relay League had become a
highly successful and efficient organization.
Through this organization he had established a
network of amateur communication lines that
covered the entire United States and the Domin-
ion of Cunada. The (lanadians, being so close to
us, were taken in as brothers and given full
representation in League affairs, just as though
they were American citizens. When the United
States entered the war our Army and our Navy
lind immediate need for thousands of radio opera-
tors. To make them from plumbers, farm hands,
clerks and laborers in the time available was an
insurmountable task. The organized radio ama-
teurs were appealed to. In sixty days we induced
over four thousand of our membership, the most
enthusiastic and skillful radio operators the
world possessed, to enlist in the Army and Navy.
"Their record is one of the classics of the war,
After the war the ranks of the amateurs were
augmented by the thousands who had been
trained in the two services. Altogether they made
of amateur radio an imposing institution. This
was proven in the case of various radio bills that
were introduced in Congress which threatened
the existence of the amateur. The tremendous
improvements made in radio apparatus during
the war, under the stress of war conditions, were
all known to the amateurs, since they had to
operate them, and thus it came about that a
tremendous increase in amateur interest, ensued.
Their American Radio Relay Leugue, or their
A.R.R.L. as they affectionately term it, was put
together again and the conquest of the short
waves was taken up with unprecedented en-
thusiasm. It is difficult for me to convey to those
not informed upon this subject of amateur radio
the intensity of purpose of these voung fellows,
They unquestionably are the pick of the land
when it comes to mentality and resolute char-
acter, or they would not have taught themselves
the science of radio and the telegraphic code in
the first place. Furthermore their path was no
easy one, for they were in the overwhelming ma-
jority of cases the sons of parents in very modest
circumstances. But lack of money only whets the
intensity of the amateur. One case that came io
my notice is worth the aitention of this commit-
tee. A certain young man, aged seventeen, in a
mid-western city was known to possess a particu-
larly efficient station. Attention became directed
to him because of his long distance records and
his superior operating. Investigation disclosed the
surprising fact that be was the son of a laboring
man in very reduced circumstances. The son had
attended the ordinary school untii he was able to
work and then he had assisted in the support of
the family. They were very poor indeed. Surprise
was manifested that under these oppressive con-
ditions this young fellow should have such a fine
radio station. It was found that this station was

\
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© installed in a miserably small closet in his moth-
._er's kitchen, and that every bit of it had been

constructed by himself. This meant that such
things as head-phones and vacuum tubes were

. home-made. Asked how he managed to make
' these products of specialists, he showed the most
. ingenious construction of head-phones built from
. bits of wood and wire. In the case of his vacuum
{ tubes he had found where a wholesale drug com-

pany dumped its broken test-tubes, where the

. electric light company dumped its burned-out
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glances at the broad Atlantic. One of the results
of the war had been the establishing of friendships
with English, Irench, Belglan and Italian ama-
teurs. There grew up an ever-increasing ambition
to communicate with them. And be it realized
that the ‘‘useless waves” below 200 meters were
to be used.

The radio laws in European countries were very
restrictive upon amateurs and as a result short-
wave communication was very backward. Tests
were organized, nevertheless, and a concerted

MODERN BROADCASTING HAS A HUGE DEBT TO AMATEUR RADIO
Amuateur developments have played o large part in making possible the extensive ru.:lw entertainment afforded by present-doy

Aumerican broadeasting. Many of the pio

ters were amale

. Qur p graph shows an interesting early broad-

casting station, cirea 1921, operated by the u'elt known amuteur John (, btroebel Jor nuwvny years 8ZW at Wheeling, West

Virginia.

bulbs, and had picked up enough glass to blow his
tubes and enough bits of tungsten wire to make
his own filaments and had literally home-made
vacuum tubes — and good ones at that.

To exhaust his vacuum tubes he had built his
own mercury vacuum pump from scrap glass.
His grearest difficulty was securing the mercury
for this pump. He finally begged enough of this
from ancther amateur. The greatest financial in-
vestment that this lad had made in building his
radio station was twenty-five ceuts for a pair of
combingation cutting pliers.

This case illustrates the amateur spirit, a
knowledge of which I consider it my duty to con-
vey to this Committec. No c¢xplanations are
necessary or called for. The case points its own
moral.

‘The short waves gradually reached out so that
direct contacts could frequently be made all over
the country. This led to the casting of wistful

effort made by American and European amateurs.
Contacts could not. be made, however, and some-
thing had to be done. After careful planning, what
has been termed ‘“‘the greatest sporting event in
the history of science "’ was pulled off. With their
own hard-earned funds the :\merican amateurs
sent one of their number to Kurope with Ameri-
cun home-made appuratus. His name was Paul .
Godley. After looking the ground over, Godley
set his little station up at Ardrossan, Scotland,
amid the skeptical remarks of the Europeans.
When ihe appointed night and hour arrived for
the tests to be ade, & terrible storm urose and
Godley, located in a tent, faced the most dis-
couraging conditions that could be imagined.
Cold and wet, but jealously protecting his instru-
ments, he maintained his night-long watch and
established dozens of contacts with his American
brothers. "The Englishmen were forced to listen
for themselves and generously acknowledged the
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superiority of the American amateur methods.
The tests were repeated every night for a week
and every amateur in America had his chance to
get his signals overseas. At the end of the test
transatlantic communication on the ‘‘useless”
short waves with apparatus representing less than
$200 was an accomplished fact.

Things went furiously from here on. It began
to he suspected that waves as short as 100 meters
might be controlled. I remember vividly one of
the early 100-meter tests in the Fall of 1923. A
French amateur named Deloy had agreed to call
an American amateur in Hartford, Conn., on
precisely 100 meters at precisely nine o’clock,
Eastern Standard Time, on a certain Sunday
evening. The receiver in Hartford wag set at
precisely 100 meters and the American amateur
had sufficient confidence in the precision of ama-
teur methods to make no preparations for search-
ing around on other waves. Exactly as the second
hand of a carefully set watch indicated nine
o'clock the little signals from faraway Nice,
France, began, calling Hartford, Conn., U. S. A.

Tt is difficult to explain the thrill that accom-
panies an experience such as this. It is sublime
and carries with it & sort of uplift that makes us
better and deeper-thinking men. The precision of
it all, the picture of the Frenchman sitting in his
little den in France, waiting for the precise second
to come around, hand on key, the Americans
sitting in their little shack in a little street in New
England, silently listening and watching the
time, the miles and miles of lonely black ocean
over which the little electro-magnetic oscillations
must travel, are utterly compelling to us amateurs.

it did not take long to find thai 100 meters was
marvelously better than 200 meters. And it did
not take long to find that 80 meters could be con-
trolled and was even better than 100 meters for
certain conditions. Then a way was found to keep
4)-meter oscillations steady, and unbelievable
records in long-distance communication in day-
light were hung up. Then 20 meters was tamed
and the amateurs in the Antipodes —in Aus-
tralia, New Zealand, South Africa, the Philip-
pines and Japan — were brought within reach.
By 1926 the amateur on his short waves and his
home-made apparatus bridged the ultimate of
terrestrial distance. }

Thus was short-wave radio developed by the
amateurs. They had been given these super high
frequencies in 1912 as the *‘useless” e¢nd of the
spectrum and they turned them into useful chan-
nels for the longest distances we have on earth,

As radio spread into wider popularity and new
channels became desirable for commercial uses,
the amateur was made to give up part of the ter-
ritory he had pionecred. This did not sit com-
fortably, especially since his numbers had grown
to many thousands in the United States alone.
More and more continued to be taken from him
until the International Radio Conference in 1927,
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when he was all but sacrificed by a conference of
delegates from some eighty countries, colonies
and protectorates, most of which had no radio
amateurs and where every form of communica-
tions is a State monopoly. OQur American delegates
from our Army and Navy and Department of
Commerce fought valiantly for their American
amateurs but they were in the hopeless minority.
All that was left of the territory the amaieur had
s0 brilliantly chiseled out of the solid were ex-
tremely narrow bands of frequencies around 160,
80, 40 and 20 meters. Herc we find him to-day,
16,928 in number in the United States as of July
1, 1929, crowded beyond all conception and al-
most beyond endurance, suffering from what he
feels is injustice and ingratitude and in constant
danger of losing cven the little that he still re-
tains.

By dint of the most careful management and
team-play the amateur as a whole is still con-
stantly training himself, and those new amateurs
who constantly join, to become expert radio
operators, to take positions in the industry and
to be available to our Government in time of
need. The War Department snd the Navy De-
partment both have offered every encouragement
and are fully aware of the incalculable value of the
amateur. For many vears not a single major
break-down in general communication has oc-
curred that amateurs have not played a major
part in providing radio communications for sum-
moning and directing relief. Some of these are
probably not suspected by the members of this
Committee.

To refer to recent emergencies which can be
easily remembered: There were two hurricanes in
Florida, one in 1926, the other in 1928, The first
one cotupletely wrecked a good share of the city
of Miami. When the gale was at its height and
after every means of communication, including
amateur radio, had been completely wiped out,
two amateurs, realizing the situation, located a
few dry batteries and some automobile ignition
batteries, salvaged such of the wreck of their
radio stations as could be used, and in the midst
of the hurricane improvised and erected an
emergency radio transmitter and receiver and got
into communication with fellow amateurs beyond
the storm-torn area. They relayed a ivclegraphic
message to the Governor of Florida, giving the
state of affairs, advising what was most needed
and giving information as to the best route to get
into the city. Day and night these two young
heroes kept that little miserable collection of ap-
paratus in operation and handled hundreds of the
most important messages. They of course had the
whole-hearted coéperation of their fellow ama-
teurs outside the stricken zone, and thesc are oniy
second in deserving our gratitude.

At Tampa a group of amateurs horrowed a
inotor truck, equipped it with some of their home-
made apparatus, drove to the devastated area be-
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low Tampa and established themselves as a com-
munication station.

When the second hurricane struck, again every
kind of communication was wiped out, including
the amateur stations. This time, when it became
evident that trouble was again brewing, Forrest
D)ana, a young civil engineer, and Ralph Hollis, a
fireman, each an amateur, started at 1:30 a.m. to
prepare an emergency radio station. The hurri-
cane carae, aund this time carried away the build-
irz in which-the emergency station had been
housed. [n the worst of the storm these undaunted
heroes started in all over again. 'This time they
found a place where their antenna would remain
up, and with a station erected under the condi-
tions thet can be imagined they carried on with-
out a break from Monday until Thursday, han-
dling all the communications that wenti out or
came into West Palm Beach. Everything that the
Red Cross did and everything the Army did was
from information handled by Dana and Hollis.
Surely the special knowledge that these voung
men had been induced to acquire, which enabled
them to improvise a radio transmitter and re-
¢eiver from miscellaneous material that could be
picked up in an emergency, was of value to the
nation.

‘The Varmont flood came in 1927. Every means
of communication was obliterated. The amateurs
were sought out by the authorities. They were
ready - like the Marine Corps the radio ama-
teur is always ready. They had rebuilt their sta-
tions, expecting to be called to serve, and were
actually organizing outside amateurs to handle
the expected traffic when their aid was sought.
Red Cross, Army, press, railroads and general
public were furnished communication for several
days.

Santa Paula, California, had a terrible flood and
here again the amateur and his splendid country-
wide orgunization were ready and provided the
Army and Red Cross communications. There was
the terrible Mississippi Valley flood, also in 1927.
Again did the amateur supply the emergency
communications, In all there have been sixteen
major disasters in the past decade when the
amateurs and their organization supplied for days
at, u time the onlv communications.

Does it. not. mean something that this invalu-
able service has been developed by the amateur
voluntarily? There is nothing in any amateur’s
federal license that requires him to perform this
service. Fle serves without compensation, he de-
sires none, He' works for the pure love of the
thrill of doing a public service by means of his
beloved radio. Is this 1009} altruism or no? Is it
worth preserving, or no?

T'hese records of achievement in public emer-
gency so aroused the War Department Signal
Corps that arrangements were made for an af-
filiation whereunder our amateur stations are
joined in a country-wide network for emergency
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communications under the direction of the Army
in its constitutional duty of caring for the popula-
tion when there occurs a general breakdown of the
civil authorities’ abilities to cope with the situa-
tion. Thus some ihousands of the best amateurs
of the country are to-day joined in the Army-
Amateur Radio System. Are the members of this
committee aware of this official government recog-
nition of the value to the nation of amateur radio?

In the case of the Navy, the latter has opened a
special classification for radio amateurs and al-
ready has enrolled some thousands as Naval
Reservists in various grades from enlisted opera~-
tors to commissioned reserve officers up to the
rank of Lieutenant-Commander. The writer has
the honor of holding a Licutenant-Commander’s
commission in the U. 8. N. R.

This picture of amateur radio is not complete
without a word about the amateur’s organization,
his American Radio Relay League. This League is
gixteen years old next May. It is a vast organiza-
tion of wsubstantially cvery worth-while radio
amateur in the United States and Canada. Tt
publishes its own magazine, and it is appropriate
to the rest of this story that this amateur maga-~
zine is recognized internationally as leading the
radio industry in the short-wave ficld. The
A.R.R.L. is strictly non-commercial. No person
may serve as an officer or uas a director who has
any business connection with the radio industry. -
Its Board of Directors is elected by the member-
ship from each of 14 divisions in the U. 8. and
Canada. It meets annually, the expenses of all
directors being borne by the League. It main-
tains a volunteer communications field force that
numbers several hundreds, who supervise the
practical operating activities, and insuring at all
times a smoothly-working communications ma-
chine. The present President of the United States
when he was Secretary of (fommerce personally
presented cups to be competed for by the ama-
teurs annually. The amateur accomplishing the
outstanding radio feat of the vear was awarded
the Herbert Hoover Cup. Radio amateurs for
many years have been very proud of the type of
person whose respect they have gained.

This finishes au abbreviated summary of the
radio amnateur. He is the product of the wise Act
of 1912 which gave him a standing under the law.
T'his act, 1 submit, was one of the most construe-
tive and valuable bits of legislation that a Con-
gress has ever enacted. Permitting those of our
voung men who have the natural attainmenis,
regardless of their status in life, to pursue ama-
teur radio, has contributed to the placing of our
country in the present position at, the head of the
radio communication art; it added to our national
wealth in providing encouragement and oppor-
tunities to thousands of young Americans who
probably would never have possessed themn other-
wise. As their leader I appear before you now in

(Continued on paye S2)
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The A B C of Filter Design

By Paul D. Zottu*

NFORTUNATELY for the amateur,
most of the information available on
filter design is in rather decp technical
language and treated with such mathe-

matics as to discourage him from further investi-
gation. ‘Therefore it is the purpose of this article
to present the practical formulas necessary for the
cdesign of simple low-pass, high-pass and band-

2 4
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FIG 1

pass filters and to point out some of the eonditions
and limitations of filter theory and formulas., A
problem dealing with each of the above named
filters is considered and solved so that the pro-
cedure may be made more c¢vident.

Before taking up the specific prohlem of filter
design a few general remarks concerning filters
may not be out of place. Fig. 1 shows a recurring
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symmetrical eleciric network of the ladder type.
Z, is the scries impedance and Z: is the shunt
impedance. If Z, is considered to be made up of

two like impedances —{;‘ in series, then the network

would appear as in Fig. 2. The clements of each
section are seen to resernble “T”’ from which the
nawe T section ' is derived, Such a section is
isolated by dotted lines in Fig, 2.

Ry dividing each shunt impedance, Z; ioto
two equa parallel sections — each equal, of
course, to 27 - the network is seen to consist, of
“x sections.”” Such a 7’ iy isolated by

‘& section
dotted lines in Fig. 3. The same identical network
of Fig. 1 is thus seen to be analyzed into either
“TT” or “ 7" sections as desired. The only differ-
ence resulting from the two ways of resolving
the filter lies in the termination. Analysis into
“T sections” yields a filter ending with a series

* Xenior Student, W esleynn University, Middletown, Conn.

7 Lo . .
element - ; analysis into “= sections” gives a

final shunt elemeut 22,

If one measures the input impedance of a filter
with its far end terminated in some impedance,
the resulting input impedance will be found to
depend both on the characteristics of the filter und
upon the terminating impedance. YWhen this
terminating impedance is properly chosen, the
input impedance will have a certain characieristic
value, Z+ or Z,, depending upon the type of sce-
tion used. That Z 7 and Z arc different in value is
evident from the fact that one type of scetion
ends with a scries element and the other with a
shunt element,

The theory of filters is usually treated upon the
assumption that there is an infinite number of
sections. Obviously, this condition cannot he ful-
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filled in practice, but thanks to a clever trick the
game result can be secured. By terminating the
filter with a load impedance equal to the imped-
ance that the rest of the sections would have hiad,
(called characterisiic impedance] we make it
believe that it is working into an infinite humber
of sections. In practice it is usually desirable to
terminate a filter externally with an impedance
approximating its characteristic impedance, for
it is only then that the filter approaches in per-
formance the type after which it was designed.
Formulas have been derived which ¢xpress the
attenuation for standard types of sections prop-
crly terminated.! Filters will work even though
their ideal conditions are not fulfilled, but the
effect of incorrect termination is the greater
the nuinber of sections. 1t is this difference in
termination which partially explains why s given
filter behaves in accordance with its design
formulas in one instance while its performance ix
untrue to type in another.

In the theory from which design formuias are
derived the effect of resistance in the coils and
condensers has been neglected. In filter construe-
tion 1t is kept as low as practicable. 'The effect of
resistance is to introducc some attenuation in the
ss-band and to round out the abrupt changes of
appendix,
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| characteristics that mark the transition from pass
; to stop frequencies in the ideal filter.

*  The inductances used preferably should have
jan air gap ‘when an iron core is used so that their
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FIG. 4 - ATTENUATION CONSTANT PLOTTED
’A(vAINbT FREQUENCY FOR A SINGLE SECTION
! OF 4 LOW-PASS FILTER

' Cut-off is a! L0 cycles.
| values will not change appreciably with changing
current. They may also need to be shielded from
i each other, as any coupling will change the char-
acteristics of the filter. In radio-frequency cir-
i cuits they should be preferably of the low loss
‘type.
DESIGN OF LOW-PASS FILTERS

|

i Low-pass filters may be classified conveniently
| according to the use to which they are to be put:
! First. filters designed to pass with very little at-
|
i
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U FIG. 5, RELATIVE CURRENT AND POWER-

OUTPUT PLOTTED AGAINST FREQUENCY FOR A
SINGLE “'T" OR “z" SECTION OF A LOW-PASS
FILTER

Cut-ofi Jrequency w 40 cycles.

Curve A stows thé percentage u,l‘ input current avatinble af
the load termiaals as the frequency is varied, Curve B shows the
percentage of input power available ai the load terminais at
various frequencies, Note that at 60 cucles the /wrvs(nlnqe of
current 1x [0.5 and the percentage of power 1% 31.6

tenuation all frequencies up to a cutoff frequency
: f- and atteauate all frequencies above f.; second,
filters desired to pass only d.c. and to attenuate
48 much as possible any pulsations whatsoever.
In the iow-pass filter the elements Z; and Z; of
. Fig. 1 are replaced by elemrents L and C.

! DEBIGN OF THE FIRST TYPE

} In a Jow-pass filter of the first type a cut-off
- frequency jo must be assumed such that below
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Jeall frequencies can pass without attcnuation and

above f. all frequencies are attenuated. The im-
pedances of the power line and load must be de-
termined, and thus the proper value for Zy or Zx
of the filter is established. With these constants
given f. and Z, the values of L and C can be
computed from the following relations:

. 27
Ly = —,-:‘ (1)
320000 .
Cuia. == ,2 @)

Where L stands for inductance in henries and
¢ for capacity in microfarads; Z =2y or % ac-
cording to the type of sections considered. Fig. 7

32 K4 B2H
uv—Mj
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Kectifier T§ e -B_Z” ; § mn:
]
FlG.6-a
16 4. 324 16 H.
— 200010
Ta Load
Kectifrer -[-2‘“‘ / T’;""“ 4000 OAms

FIG. &b

shows the variation of Z; and Z, with frequency
for a filter with f.=40 cycles. In order that any
particular frequency up to f. shall pass without
any attenuation whatsocver, the impedance of
the filler must be equal to the value given by
Fig. 7 for that frequency. These curves were
plotted from the following equations:

Similar curves may be plotted for a filter with any
cut-off frequency.

If a low-pass filter is to be used to eliminatc all
frequencies, leaving only d.c., then the problem
of building coils and condensers to have a cut-off
very nearly zero hecomes physically impractic-
able and financially undesirable. The hest that
onc can do is to construct a flter with as low a
cut-off frequency as one can afford. The cut-off
frequency is given by i

1000 318

fn = 7 = =
LAY LiCuiq. \/L C'utd.

“Transmission Line Theory,” Franklin and Terman,
page 158,
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Knowing f. and assuming either 7 or ', we can
find the value of the other variable. T'he char-
acteristic impedance of the filter at the cut-off
frecjuency will be given by

B ':J(H
fo o 7 - 520000

Since the problem is to attenuate all frequen-
cies, a mis-mateh between either input or output
impedance and the filter impedance will help to-
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740 280 325 jen 405 440 480

FREQUENCY

o 4 82 (0 &0 120

FIG T, e O 5 SON OF IMPEDANCE OF 0T
SECTION WITH THAT OF & = SKECTION A8 TUE
FREQUENCY IS VARIED

Cut-off frequency 18 40 cycles.,

wards this end by introducing attenuation due to
reflection losses 4t the input and output terminals.

Exawmple: A half-wave mercury vapor rectifier
is to be freed from its ripple. (See appendix for
the calculation of the line impedance.) It is found
that, the rectifier output impedance is 4000 ochms.
The output of the filter is the plate supply of the
power ampliﬁer If the total ecurrent to be drawn
from the filter is 200 ma. at 1000 volts, it follows

1
that the d.c. impedance of the load must be - =

l@_ 5000 ohms. If the load is simply the plate

circuit of & tube, then its a.c. impedance is ap-
proximately 2500 ohms.? The filter ix seen to be
terminated differently at both ends, but the dif-
ference is not great enough to cause undue
trouble. Let us take 4000 ohms for our filter
impedance. As the rectifier, being of the half-
wave type, will have its Iargest ripple at 60) cycles
we might take 40 cyeles as the cut-off frequency.
‘Then j.==40 cycles, Z7 or Zr = 1000 ohms.

*4000

From (1) [, =220207 — =32 h.
Je 40

_ 320000
41) X S 0 m

From (2) (= - piald Y
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The filter will then have the structure shown in
Fig. tia if two ** r sections’’ are used or the struc-
ture shown in Fig, 6b if two “ 7 sections” arc

if I - Il 1

g

. 2

Ve

1 z
Fi1G. 8

used. Whether to use ¢nd sections of the « or 7’
type depends on the problem in hand. The “#»
section'’ type of filter ends with a condenser and
advantage mav be taken of this fact to usc this
same condenser to hy-pass anyv radio frequency
currents present. The other factor that deter-
mines the ivpe of end section to use is the
terminating impedance. Fig. 7 shows how this
impedance varies with the frequency for the two
types of sections. The sum-total of capacity and
inductance used in both types is the same for
equal number of sections. This filter will pass with
relatively no attenuation all frequencies up to /-

Fig. 7 shows tne variation of Zz and Z, for the
above filter. It will be noticed that #y and Z;
are e qud.l only at. f =0 or at.d.c. Therefore, we are
Zw if we wish to pass
unly d.e If we actually wanted to pass any other
frequency up to f- with no attenuation, then the
ioad and line impedances terminating the iiter
should have vmlues ax shown, by the curves of
Fig. 7. ¢

DES
The \unplesb Xpe 4l a
form slmwn in ]

ré the elements 4\ and
by a Lapacltv and an

7
Y J.oouq,ur
’ Tgd

.

the section may be ¢on
i or the = form. The vafpes of 1he elememq coin-
posing the filter are g,ivign hv the following ex-
pressions: L

7 is again the/characteristic impedance of the
filter and shonld match the load aund line im-
pedances while [."is the cut-off frequency below
which aitenyation tukes placc.
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Examgle: Radio and audio frequencies are fed
into an amplifier. It is desired to separate them
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FIG 10

and to amplify the radio frequencies. Assume
20,000 eycles ag the limit of audibility.

'I'he amplifier circuit with its constants is shown
in Fig. 9. 7,, the internal a.c. plate resistance of
the tube, and [, are in parallel so their total
resistance is
X R

rpt+R,

20 10°

12

=1666 ohms.

The filter, therefore, should be designed for 1666 -

ohms, care being exercised to terminate the other
end with approximately the same load resistance.
We uow have

Z7p or Zr=1666 ohms.

[f.=20,000 cycles.
Substituting in {3) we obtain for L

Ly 2020000 0066 .
* 20000
And using (4) we ohtain for €
Coparm =0 _ 60149 ufd.

20000 % 1666
The values of the ifilter elements are indicated in
Tig. 9. The filtér shown is made up of 7 sec-
tions” and therefore the impedance of the first
and last series clements must be é 1, giving these
condensers a capacity of 2C. 2

: = It is realized that it is practically impossible to

obtain the exact values of /. and (" as computed
by the formulas. In practice values of available
coils and condensers as close as possible to the
computed values should be used and the filter
recomputed to see how fe aud Z have changed.

BAND PASS FILTERS

All filters can be thought of as consisting of an
infinite number of coupled ecircuits, but the
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similarity is particularly apparent when the band
pass filter is studied. Let us consider for a moment
the resonance curve of two coupled circuits. It
will be rcmembered that there are two fre-

‘quencies at which the current becomes a maxi-

mum. As the number of circuits is increased, the
number of resonance peaks is also increased. In
the limiting case the combined resonance curve
has a tlat top with steep sides. The length of the
flat top can be varied by varying the degree of
coupling between the circuits. Fig. 10 shows the
resonance curve of the circuit in Fig. 1la. As
the degree of coupling is varied, f,—f, is also
varied. Similar resonance curves can be obtained
from circuits shown in Fig. 12a and 12b. If we
had an infinite number of coupled circuits, as in
Fig. 11b, and their resonant frequencies were ad-
justed to lie within a definite band, then the net-
work would transmit all frequencies within the
band and would attenuate all other frequencies.
This is in effect a band pass filter, and since cir-
cuits 12a and 12b can bc made cquivalent to
circuit 1la, it follows that the properties of cir-

P

FIG. 11

cuit 11b ean he duplicated by a network of cir-
cuits of 12a or 12b.* By doing this we arrive at &
conventional band pass filter, such as is shown in
Fig. 13. As in the other filters considered, proper
termination is essential for best results.

DESIGN OF A BAND PASS FILTER

In designing a band pass filter we usually have
three things given: The impedance of the filter,
and the upper and lower cut-off frequencies.
With the use of these data, (';, L, and €'y are
found from the following formulas:

(5)

(®)

@

e

41, 8. Palmer, ' Wireless Principles
C'hapter 1V,

and Practice,” ’
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In practice the impedance selected is usually
that of the line for some frequeney near the mid-
dle of the pass-band.

Example: It is desired to make a band pass filter

for a supcr-heterodyne; the filter is to pass a*

band 10 ke. wide and is to have its cut-off fre-
quencics at 100 ke. and 110 ke. It is to be termi-

1L
|
FIG 12-a.
4
i T
FiG. 12:b

nated at one end by a resistance of 50,000 ohms,

which is in the plate circuit of a UX-201-A. At

the other end it is terminated by a variable grid
II 1L [

et Tt

& gL’ cf""' éL’ T [,

feak which is adjusted to match the hupedance of
the filter.
Ilmpedance of eircuit feeding into the filter,

_ X 50000
o ;—aO(D()ﬂ
v, of UX-201-A =10,000 ohms

X 0000 _ ey ope

60000

Substituting in (5), (6), and (7).

Cilusa) =
100000 +110000

4. 14X 100000 F10000X 8350

Calura) =

=.0000953 ufd.

100000
314 110000 X 10000 X 8250
L=

=.003345 ufd.

10000 X 8350

= ()Ul)hU5 h.
423,14 > 100000 X 110000

APPENDIX
(!ALCULATION OF THE LINE IMPEDANCE OF A
MERCURY VAPOR RECTIFIER

The eircuit of which the impedance is to be
determined is shown in Fig. 14. 'T'he impedance
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measured across terminals ““AB’’ is principally
due to the high tension winding and the im-
pedance of the filament windings, the few ohmx
resistance in the mercury rectifier being small in
comparison. The circuit can then be reprebcnml
approximately by a single transformer as in Fig.
15.

where

1t is to be noted that in the above calculation
the value of the frequency does not appear. The
values of the se¢parate quantities employed in the

= | A

=

-
“~LINE

Es =1000V.

B,

FIG. 14

caleulation will, of course, depend on the fre-
quency, but the final impedance of the line can be
expressed in terms of currents and voltages alone.
I, can be measured readily, and, knowing the
applicd primary voltage and the developed volt-
age of the secondary, the impedance is found
casily.

In the low-pass filter problem considered the

(I()(\O)“
100 [

with the transformer operating ai normal load.
When 0.2 ampere are drawn at 1000 volts, £, =

impedance of the line =— » 18 measured

100 and /,=2.5, the impedance of the line=
(1000)? -
0025~ 1000 ohms.

ATTENUATION OF FILTERS

The quantity a—"[(,g,[ ' (where I, is the current
entering a scetion and [, is the current leaving
the section) is called the attenuation eonsiani. 1t
is a measurc of the effectiveness of the filter in
attenuating the undesired frequencies. It varies
with the frequency — for a low-pass filter it is
zero ab f. and theoretically infinite at f = infinity.
Fig. 4 shows the variation of o with frequenw
Fig. 5a shows the attenuation of current with
frequency and Fig. 5b shows the attenuation of
power with frequency. 'These attenuation rcurves
are for only one section of a properly terminated
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filter; for n identical sections, o’ =na and is the
same for cither “ 7" or *‘ = '’ sections. &’ =total at-
' tenuation of the filter.
‘ The attenuation per section of any ladder type

1
| I\i > e cosh a=]1— Zw‘L(j
! Band Pass
; Ep=ioov. Eg=1000v. ) 1
: Zy=—r
I JwCy
(

! FIG. 15

|

' filter is given by cosh a=1 + 32 or the different

i types of filters considered cosh o takes the follow- cosh a=1+

| ing {forms:

: Low Pass ng(

| L

cosh a=1-
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Finding the Expeditions

125 preadeiion call
Station Fiequency (ke) Signal Remarks
&.8. City of New York, Byrd Antarctic 8510 WFBT Leaving Dunedin, N. Z., Aprit | for the U, 8, AL
Expedition {Homeward Bound). Operator, H, L. Shrimpuon of ZL4A0O, Schedules W1XV
I daily at, 1030 GCT.
! 1nternauon.xl Pacific Highway Path- 7320 IPH This expedition is exploring and mapping the jungle
! finding Tour (Mexico and (‘entral and expects to return in June. After schedules with Tos
Americ Sponsor, The Automobile Angeles at 5 a.m, and 6 p.m. P.8.T., IPH1 will CQ for
! ('lub of Southern California. general arateur contact. Operator, B. E. Sandham of
| WHEQF..

v Yacht “Betly R, in viecinity of Nas-

KDTF Mr. E. C. €
suu and Bahamas until April 5. C

sett, W1CCZ and owner of KDTF
(6155 ke.) Monday and Thursday
9 p.m. E.S.T. und desires genetal amateur contact.

Pilot Radio South American Good Will 7500 W2XBQ Trip from New York throngh (‘olombia, Ecuador,

Flight and Stinsui Plane 4876. Flight Peru, Chile. Argentina and Brazil to map a safe land-
plane airway and to demonstrate utility of airplane
radio over distances in excess of 4U00 miles, Operator,
Zeh Bouck.

begins Muarch 25,
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—in which our oldtime friend ** The Old Man™ lets loose some vital
statistics about Radio Mavericks.

AY, son, now listen —~ and Kitty, come
ulongside.
I've been gumming over this outside-
the-bands business some more. It scems
that busting the transocean phone is hecoming
more and more fushionable. It's actuully got to
the point where the phone companics have logged
$0 many amateurs on their phone channels that
they have plotted curves and can predict to
within a small percent the number of amateurs
there will be splashing around in the 14,410 and
the 6,990 channcls, at any time of day or night.
you want. Don't ask me how I know this, but I
do just the same. Hundreds of smateurs huve
been logged outside the amateur bands, and
written down in the black list, and when the
lawyers say a rotten enough case has been built
up, the word will go out and some people will
have their tickets pulled.

You don't have to put your glasses on to sce
that when some hundred or more amateurs get
their tickets pulled for causing interference with
other regular scrvices, it is not going to do atna-
teur radio any good. 1 can imagine several things
that would be more heneficial to its health.

How is it going to look when IK.B. or our
President goes up against the authorities, fighting
our bhattles, and puts up a yarn about how the

- mmateur is so doggoned smart he can build him-
self a radio set out of & few hairpins, tomato
cans and some worn-out dry cells, and in a
helsplitting hurricane send out radio messages
and get in help, and some wise-cracking Congress-
man asks how come, if he is so doggoned smart
why doesn’'t he know how to stay in his own
bands? It's going to sound real musical, isn't it,
when the Chief and K.B. have to acknowledge
that the amateurs have busted the transocean
phone service so many times that a hundred or
more amateur tickets had to be pulled!

Now let me nsgk a few questions. Why is it
there are so many of us over the fence? What kind
of ham is it that is found off the reservation?
W hat answer do they usually give to the A.W.0.L.
charge? What's the general attitude of these
mavericks? No one can tell me it’s just plain
cussedness. It isn’t in the blood of most of us

hams to be cussed. The Wouli-Hong and the
Uggerumph and the Rettysnitch attended to
this vears ago, Well, then, what is it?

It's becuuse there are a lot of us suffering from
extreme youth and the lack of the wherewithal
to go and buy, or the opportunity to otherwise
acquire, @ precision heterodyne wave-meter.
These mavericks who stray off the reservution
simply don't know where the reservation lines
are. All right, then it's up to us older heads to
mark the chunncels somehow, so that it's easier to
stay in themn. How are we going to mark them?
‘We amateurs don’t expect painted buovs and
flashing lights and the depths in fathoms. Any
old kind of a stake or a bush indicating the limits
of the channel is good enough for us. Now why
not get up some kind of a marking for the limits
of the various bands that we use? Let A R.R.L.
maintain thesc radio ‘‘lighthouses.” Then the
voung squirts, who have to get from Dad the
underwriting funds for everything they buy, and
who are too busy to hother with calibrating their
receivers, can tell at ouce if they are over the
fence or not.

And then, by Gorm, every maverick that is
caught off the range will get branded by the
Radio Supervisor, and this brand will begin
with a big R, and this big R will mean Roften.
F'rinstance, WOROT or WSRAT or W2RMYV.
We might put up a job with the Supervisors to
let us work this. Wouldn't it be elevating to be
using a call beginning with an R!

Make a maverick use his R-call for three
months, or else stay out of the game, and then
give him something respectable. Sort of & radio
dunce-cap which he would have to wear for three
months.

Tlow about it, Handy?

The ®id Man.

_—c-?—__\

-M—M S *1 X -

“Zine will probably be satisfactory as a shield
although aluminum would be eopper™ -— from
a letter that almost left Hq.



APRIL, 1930

UST

41

Crystallizing Crystal Grinding

By James J. Lamb, Technicul Editor

NTIL quite recently the proper grinding
of quartz crystal plates intended for
use as frequency control elements in
vacnum tube oscillators has been sur-

rounded by an atmosphéie of Titystery. and over-
laid with a nuwmber of misconceptious. These have
seriously handicapped the experimenter in oh-
taining success as a reward for long hours of
meticulous care in grinding his quartz plate to the
desired frequency.:Many have had the sad ex-
perience of firding that the plute stopped oscillat-
ing as the proper thickness was approached.
Resumption of oscillation in such cases is usually
attained after more surface grinding. The oscilla-
tion picks up again but often occurs at a fre-
quency too high for legal operation — and the
experimenter has to start all over again with
another blank or quit in disgust.

Approaching the desired frequency of oscillation

is often accompanied by a narked falling ‘off in
power output on the part of the oscillator. This
4ppears to be just as much of a mysterious and
inexplicable phenomenon ws the complete cessa-
tion of oscilation, and continued grinding on
the same suarface to bring the power output
(p generally leaves the hard-working experi-
menter with a plate far too high in frequency
for his use.
. Happily, there is s simple and straight-forward
explanation for such apparent peculiarities of
quartz plates and with the understanding of the
principles «f ¢uartz crystal construction and
modes of vibration now available, better and
simpler grinding practice becomes easy.

CRYSTAL CUTS AND MODES OF VIBRATION
. It seecms impossible to talk about crystal grind-
ing without svoner or later bringing in a typical
‘erystal structure sketch such as that shown in
|Fig. 1. This represents a slub cut from a crystal
;8o that its major surfaces itop and bottom) are
;perpendicular to the electric (X1 axis and parallel
‘to the optiz (Z) and mechanical (Y) axes. The
relectrical or ** X’ avis is the vne generally used as
| a reference, and such a cut is therefore referred to
i ag the X" cut. It is also known as the ‘* perpen-
| dicular” and > Curie™ cyt! Herb. Hollister calls
l'it. the *‘thick cut,” hecause the thickness is
| greater for a given frecuency than that of a crys-
‘tal eut on the ‘“parallel” or *“30-degree” cut.

. The ' ¥

" eut hag & number of advantages over the

t Ohservations on Modes of Vibration whid Temperuture
Coellicients of Quartz Crystul Plates, Prée. of LR.E. uod
Bell System Cech, Journ., July, 1929, 3

¢ Quartz Crystal Facts, QS7', Jan., 1930.

“30-degrec’’ cut, particularly at amateur frequen-
cies, and will be the only one considered in this
little squib. However, since we may rest assured
that the above statement will not ga unchal-

lenged, these advantages of the “* X" cut had bexst

frequency which is a function of the thickness of
the plate, whereas the 30-degree cut plate may
have two such frequencies, a kilocycle or so
apart.! A plate having the latter characteristic is
obviously not so useful, as many of us have

rrG, 1, -~ RELATION OF THE AXES IN THE
" XU-CUT PLATE

learned by experience, because in addition to
likelihood of breaking into oscillation at either
one of its two higher frequencies as the oscillator
circuit is tuned, it may attempt to oscillate at
both frequencies simultaneously and wreek itself.
Morcover, the 30-degrec cut plate is some 309,
thinner for a given frequency than the “X '-cut
plate and becomes a quite fragile bit of material
at amateur frequencies.

The temperature coefficient of **X "-cut crys-
tals is negative while that of the 3U-degrec vut
variety is positive. Sometimes slaubs are cut be-
tween the “X" and “Y" cuts to obtain plates
with a zero temperature coeflicient but better
practice dictates that it is preferable to operate
the crystal at constant temperature in an oven
rather than to eqiploy tricky cutting as a means
of realizing constaut frequency. The 30-degree cut
crystal is generally more crratic in its character-
isties than the ¢ X-cut’’ plate although it must
be admitted that the 70-degree cut plate will
oscillate more veadily in the usual erystal oscilla-
tor circuit.! When weighed against the numerous
disadvantages, however, this latter advantage is
negligible for our purposes ~— and we persist in
advocaling “ X-cut’’ plates.
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If blanks or finished crystals of unknown cut
are purchased, the cut can be determined quite
certainly provided it ig either the * X-"" or the 30-
degree cut. For eit,he? of these cuts, the product
of thickness and frequency of oscillation is &
known constant. KXnowing the thickness and fre-
quency of oscillation, for the X "-cut,

[ X b= 11286

For the 30-degree cut,

f Xt =770
Where: . f = frequency in kilocycles
¢ = thickness in inches.

This constant for the 30-degree cut holds only
when the plates are thin and of comparatively

ahl

-C +HV

FIG. 2,~-CRYSTAL OSCILLATOR CIRCUIT WITH
PROVISION FOR VARYING THE TANK INDUCT-
ANCE TURNS IN THE PLATE CIRCUIT

REC.

large area. However, amateur frequency plates
usually have dimensions to meet this require-
ment.

If the product of frequency and thickness lies
between the two values given above, it is likely
that the cut is somewhere between the X - and
30-degree cuts.

If it is necessary to grind the plate to a higher
frequency the proper thickness can be predeter-
mined to a close approximation from the above
relations. For the ‘X - cut,

== thickness in inches
f = frequency in kiloeycles.

Ag pointed out by Dr. A. H. "l'aylor at the re-
cent Southeastern Division Convention in At-
lanta, the X '-cut crystal has a second major
response frequency in addition to that which is a
function of its thickness and it is this second
{requency which causes most of the trouble
in keeping the plates consistently oscillating
throughout the grinding process. This second
major frequency is a function of the dimension
parallel to the Y " axis (Fig. 1) and i3 much
lower than the useful higher frequency which is a
function of the plate's thickness (‘X' axis).
Nevertheless, the plate can and does oscillate at
this lower frequency and a ratio of thickness to

Where
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width of the plate may he reached in the grinding
process such that the frequency of oscillation
slong the Y " axis may buck the oscillation along
the # X axis and seriously reduce the amplitude
of ithe high-frequency oscillation or stop it alto-
gether. The usual process for correcting this con-
dition is to continue grinding on the face until
oscillation again picks up — but then the fre-
quency may not be that intended. One other
ruethod suggested, and practiced to some extent,
is to grind the faces slightly concave. This has the
effect of slightly increasing the face dimensions of
the crystal, because a curved line between two
points is longer than a straight line, and the buck-
ing effect. of the two modes of oscillation thus may
be corrected. In the process of concave grinding,
however, the frequency of oscillation generally is
affected seriously. This method of grinding to
increase power output or make a crystal which
has gone dead resume oscillation is decidedly
make-shift. There is a better way of accomplish-
ing the purpose. It is referred to as ‘‘edge-
grinding” and was also described by Dr.
Taylor.

EDGE-GRINDING

Since the cause for reduction in amplitude of
oscillation or complete stoppage of oscillation is
interference between the two modes of vibration,
the obvious method of correcting the condition is
to change one of the active dimensions of the
plate. Obviously, the dimensions cannot be in-
creased. Further reduction of the thickness will
cause a4 jump in frequency of oscillation which
may land us out of the band. There remains edge-
grinding or reduction in the face dimensions of
the crystal, and it is this method which Idr.
Taylor suggests.

Edge-grinding should not be left until the
crystal has entirely stopped oscillating — &3 the
faces are ground down — but should be started
before the final surface-grinding is done. Edge-
grinding should be preferably on the *‘Y " edge
and it can vary the frequency of oscillation as
much as 1 ke, Therefore, it may be used to change
slightly the frequency of oscillation of a finished
erystal or to bring the frequency exactly to &
desired precise frequency.

Proper edge-grinding can be used effectively
also to increase the amplitude of oscillation of a
poor erystal and may as much as triple the ouiput
of the crystal oscillator.

For optimum amplitude of oscillation and oscil-
lator output at frequencies in the vicinity of 3500
ke., plates substantially 1 inch square are con-
gsidered best. Crystals intended for use in the
oscillators  of crystal-controlled  transmitters
should be of this size. Crystals cut and ground for
transmitting purposes are known generally &as
“power crystals,”’ and plates specified as such are
usually of the above dimensions. The major sur-

(Continued on puge 84)
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The Superiority of Screen-Grid Detectors

By A. E. Rydberg and J. W. Doty *

FING intensely intcrested in the develop-
meny;, of the amauteur high-frequency
receiver, it was with a great deal of
enthusiasm that we welcomed the data
glven by Louis C. Brown and John A: Baker in
the Expcrlmmtcm Section of QST for October.
1929, concerning the functioning of the sereen-
grid tube as a detector. We proceeded at once to
construct for ourselves an experimental model of
such a receiver using a circuit practically identical
wnh that of Mr. Frown’s receiver, with the
sxeeption that an r.f. choke between the tickler
and plate resistor was found to be advantageous.
It is not the purpose of this paper to dwell at
length on tke results ohtained with this receiver
other than to say that it very admirably bore up
the claims tnade hy Mr. Brown and Mr. Baker
eoncerning their respective receivers. Howcever,
we experienced one quite serious drawback. We
found that the UX.-222 as a detector tube is quite
‘capable of offering stiff competition to any com-
pany of Swiss bell-ringers that might come along:
‘microphonics of a sort that would make a 199
tube scem as quiet as the grave arc a by-product
'of its operation. Often the scraich of the opern-
tor'a pencil while copying signals would cause
jringing noises of such intensity as to almost com-
pletely obliterate the signuls themselves. ©f
. eourse we tried a cushion socket, but it seemed to
"help matteis little or none.
Naturally we had not overlooked the mention
. made in the Experimenters’ Section to the effect
that the [1'Y-~224 offercd intriguing possibilities
. ars a detector and we lost no time in changing our
" experimental receiver to use a UY-224 detector
. inllowed by a resistance-coupled stage of audio
amplification using a UY-227. The circuit and
. Il constants are shown in ¥ig. 1.
From the very first we noticed a marked
. absence of microphonic noises. It was even
possible to drive nails in the operating table
without causing the slightest ringing noise in the
‘phones. It was also apparent that signals were

. substantially stronger than those obtained with
!

( the UUX-222 detector, the increase resulting, we

believe, from the higher amplification factor of
the UY-221 as well as to its lower plate resistance,
which facilitated the attainment of a reasunubly
rood match between detector output and audio
input impedances. We played around with this
receiver for several days, and have become cou-
vinced that it represents the most satistactory

ER 1Y ‘?ALD and WIGDG, Monu Alotor Oil Co., Luuncnl
Bluffs, Ia.

amateur receiver which it has ever becen our
privilege to operate.

We were fortunate cnough to have at our
disposal a very excellent volume indicator unit
formerly used to monitor the output of the
transmitter here at HOIL. For the benetit of
readers who are unfamiliar with this piece of
equipment, & word might be said regarding the
operation of & volume indicator.

Referring to Fig. 3 it may be scen that we have
nothing more than a vacuum-tube voltmeter so
connecied as to indicate by deflections of the
galvanometer, (7, alternating voltages across the
input-transformer secondary. The tube, which is
a Western Klectric 102-D,! has a hLigh amplifi-
cation factor which means that it requires a
comparatively low negative grid bias to com-

-6 t6 -B on}i +35 +90
1.--THE RE("EIT“L’R CIRCUIT

PIG,

yfd hu—ﬂuw o mr/.n .
-/:Afd lfllrwh/f conderser,

pletely cut oft all plate current flow. The voltage
divider R; is adjusted until cut-off bias is obtained
and R, is set so that the a.c. voltages to be meas-
ured will not cause the galvanomcter readiug to
exceed full scale. When the alternating voltages
to be measured are applied across the input
terminals, the grid of the tube will swing alter-
nately negative and positive. As the tube is al-
readv blased to the cut-off pomt any increase in

1 th UX ’40 tube h s aimilar cha.r.wu-rmucs and may lu
used in place of the 102-1) with chaunge in tlament resistor
value as lndicated in Fig. 3.~ Fotror.
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the negative voltage will have no effect on the
plate current, but when the grid swings positive
plate current will flow in proportion to the ampli-
tude of the positive cyecle.? As the needle of the
galvanometer is mcapable of following the
rapidly occurring positive impulses, it will be

TABULATION OF THE RESULTS OF THE SIGNAL-
STRENGTH EXPERIMENT

CGialvanometer Deflection

ooyt Receiver using | Receiver using

Stations heard 201- 4  detector WY -224 detector
and two trans- and one stage of
former coupled resistance coupled
audio stages audio

WOEFE 2 10

WYBGB Too slight to read 20

WADFY t 30

WG 2.5 45

W9DXP 3 | 60

FIG. 2, — THE ABOVE FIGURES REPRESENT DE-

GREES OF GALVANOMETER DEFLECTION ON TIHE
VOLUME INDICATOR

The purpose of this table i3 to indicate the comparison be-
{ween the signab strengths delivered by the two receivers —- not a
cemparison between the stationy with regurd to the effectiveness
af thetr reapective signals. Signal quality ranged from fair
ra.e. fo pure crystal-conlrolled d.c. See text for further in-
Jormation regarding this test.

held at a constant indication so long as the
alternations of unvarying amplitude continue.
The source of a.c. voltage may be the output of a
receiver and in this case we have a means of
ohtaining a visible indication of signal strength.
It is to be understood that the galvanometer
scale reads from ) to 100 arbitrary units and is
not calibrated in volts, amperes, decibels, or any
other quantitative units. Readings are simply in
degrees of galvanometer deflection and are use-
ful for comparison purposes only. The relation
between the galvanometer reading and the input
voltage to the volume indicator depends on the

E,~1, characteristic curve of the tube. However, .

we did not consider that calibration would be
necesgary in order to demonstrate the superiority
of the U'Y-224 as a detector.

We next confiscated the receiver from the
shack of WIGIG. This receiver is a three-tube
affair employing a 201-A detector followed by
two stages of transformer-coupled audio amplifi-
eation. The coils of this receiver, like those of the
UY-224 set, were wound on Silver-Marshall
forms, A switching arrangement, was arranged to
permit us to quickly couple the volume indicator
to the output of either thisreceiver or the U7Y-224
set, at will. We stationed ourselves at the two

¢ The galvanometer readings are directly proportional to
the a.c. iuput voltage only so long as the tube operates on the
straight portion of its grid voltage — plate current char-
acteristic. -~ EDITOR,
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receivers and each of us swapped one headphone
s0 that we could each listen to the output of both
receivers, thus facilitating the identification of
various signals. When a given signal had been
tuned to maximum volume on the 201-A set, the
number of degrees of galvanometer deflection on
the volume indicator was at once noted and then
the other operator proceeded to tune in the same
signal to maximum volume on the (I'Y-224 st
and another reading was taken. Readings were
taken on five differcnt signals and are tabulated
in Fig. 2. The entire 1cst was conducted at noon,
C.8.T., on the 7000-ke. band, the apparatus
being located in the operating room of KOIL in
Council Bluffs, Iowa. lncidentally, the same
antenna was used for both receivers.

As can be seen from inspection of the tabula-
tion, the deflections caused by the 201-A receiver
were so minute that it was impossible to read
them with any degree of accuracy in spite of the
fact that the same signals gave average deflections
of from 20 to 60 in the case of the UY-224 set,
which employed a lone stage of resistance coupled
(low-gain) amplification, in competition with the
high gain of the two transformer-coupled stages
which followed the 201-A detector.

Right here let it be said that no pretense is
made of offering the results of this comparison of
signal strength as concrete proof that the UY-224
is a more sensitive detector than tubes of the
201-A type. Thus far we have proved but one
thing: that the UY-224 detector is capable of
providing much louder signals than a detector
of the 201-A type. However, a crystal detector
with two stagesof audio is capable of providing
louder signals | troma.locm i a one-tube
regencrative receiver in spite o ct that the
consistent range of the one-tube ¢ blooper ™ is
many times that_of -the crystal set. This, we
believe, aptly illustrates the assumption that loud
signals are necessarily the resuit of vune or both of
two things; a high overall gain and high sensi-
tivity. It is also at once apparent that if the loud
signals afforded by the UUY-224 set are due to a
high overall gain, the signals or other disturbances
originating less than one wavelength away should
be received by the UY-224 set with the same
increase in volume as in the case of the more
distant signals listed in the tabulation. To satisfy
our minds on this point, we measured the com-
parative strength with which a signal emitted
by a monitor box located less than one wave-
length distaut from the two receivers was re-
ceived. We found that there was nof enough
difference in the volume indicator readings for
the two reccivers to allow us to say that cither
one was the louder. Therefore, although we had
no means of measuring the sensitivity in micro-
volts per meter, we believe that we are justified
in assuming that the loud signals of the UY-224
are due almost entirely to its greater sensitivity.
At least we do know that signals arc louder with
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absolutely no increase in the volume of locally
generated clisturbances such as static, power
leaks, and the other thousand and one sources of
background noises and (QRM. Furthermore, we
found it entirely possible to tunc in on the UY-224
get. good readable signals which could not be
heard at all with the 201-A receiver.

With the UY-224 and the UIY-227 tubes con-
nected as shown in the circuit of the experimental
receiver (Fig. 1)-we found that very excellent
operation could be had when the storage battery
source of heater supply current was replaced with
a iilament transformer supplying 60 eyele a.c. at
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FIQ, 3. -~ VOLUME INDICATOR CIRCITIT
LA Audio-frequency transformer,

CUT = AV, WL 102-D tube, (4 UX-240 may be vised.
| Ry~ 300,000-0hnm. potentiometer.
L 2~ di-ohn Theostat.

i Ro—G-ohm  potentiometer for W, ¥,
U X-240.
7 — CGtalvanvmeter,

102-0 30~ahm jor

a suitable voltage. In our case & five-volt trans-
former with a center-tap was used, and when the
center-tap was grounded to earth not. the slightest
a.¢. hum was noticed. T'he cathodes were not
connected to either ground or heaters. This was
found essential to avoid a.c. hum. It is entirely
possible that different constructors of such re-
ceivers will encounter difliculties peeculiar to their
own equipment. Nevertheless, we are confident
that in nearly all individual cases a proper con-
nection of heaters, cathodes, grounds, and trans-
former-windings can be found experimentally
so that hum-free a.c. heater-operation may be
enjoyved. When .one considers the rather heavy
current eonsumption of heater type tubes, it
will be realized that successful a.c. operation is an
attainment well worthwhile from standpoints of
both economy and convenience.

We are firmly of the opinion that a receiver
built along the lines suggested by this paper will
answer u long felt necd for a hetter amateur
receiver erithout sacrificing the simplicity and
compactness of. the faithful old two-tube auto-
dynes which have heen serving amateur necds for
vears. With the defector in 1 non-oscillating con-
dition, signals with even slight modulation are
copied consistently. Of course this includes ‘phone
signals. ‘Phone meun will find the UY-221 detector
t0 be just as much an improvement for their
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needs as it is to the needs of the c.w. operators.
As to the quality of the output on ‘phone —- well,
it's just nobody’s business what that resistance-
coupled amplifier puts out.

The thought occurred that there might he
some improvement in the recciver if another
11Y-224 were used ahead of the detector (1929
fashion) as an untured r.f. stage, thus providing
better coupling to the antenna and, at the same
time, increasing somewhat the r.Jf. gain and
regulting sensitivity. We have at hand little or no
data rvegarding the results which we obtained in
our brief experiment with tlis combination.
No startling increase in signal strength was
noticed when listening to the set and we made
no etfort to determine by measurcment whether
or not the output was increased by the addition
of the r.f. tube. Of course, such an arrangement
inimizes radiation and provides a very excellent.
coupling to the antenna. However, we found that
it made the receiver much more sensitive to local
interference. The receiver with the r.f. stage was
set up at the shack of W9AED aubout three
blocks from IKOlI, which broadcasts on 238
meters and IXOIL came in loudly all over the dial.
When the r.f. stage was removed no interference
from IXOIL was experienced.s

It may be that a peaked a.f. choke could be
substituted for the resistance in the deteetor
plate circuit, thus adding another 1929 feature
much valued by many amateurs.

< This interference: cun be eliminated by substituting an
induetance i(plug-in choke) approximately resonant al the
receiving frequency in place of the yrid resistor of the
eoupling tube. Further details will be found on page 13,
OGN, January, 1930, — [iDITOR.

New England Division
Convention
April 25th and 26th at Worcester, Mass.

¢ AMS,” the Worcester Radio Associa-~
H tion is extending to vou all a cordial
invitation to this year's convention
which it is sponsoring. The Hotel Bancroft is the
place chosen for all activities and reservations
for rooms can be made in advance at reasonable
rates. Remember the dates, Friday and Saturday,
April 25th and 26th, Hotel Bancroft, Worcester,
Mass. A big hamfest Friday evening which will
include an elaborate program of entertainment,
such as good musie, movies, stunts and a play-
otte by the Worcester Radio Association. Sat-
urday will be another big day with good speakers.
. B. Warner, Secretary-Editor, and Everett 1.
Battey, Assistant. Communications Manager,
will be official delegates from the A.R.R.L., but
aother nmembers of the staff will also be present.
Further information may he ohtaiued by writ-
ing to the Chairman, Mr. Clarence J. (ircen,
Worcester Rtadio Association, 274 Main t.,
Worcester, Mass.
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Experimenters’ Section

INDUCTIVELY COUPLING TO “ETHEREAL
ADORNMENTS”

By Harry ¥, Washburn*

HE writer lives in an apartment house
where it would be impractical to put
up a two-wire feed Hertz, and after
using a grounded Marconi antenna for
awhile, it became apparent that a Hertz would
be better even if it did not work at maximum
efficiency. Acc-ordinglx, a gingle-wire feed Hertz
was put up conformmg to Windom's specifica-
tions in September @ST. The Hat-top is 64 feet
long and the feeder tapped on at & point 9 feet
1 inch from the center. The system peaks near
the upper end of the 7000-ke. band. Upon oper-
ating very encouraging results were obtained
with a low-power arrangement consisting of a
210 in a Hi-C Hartley circuit with 600 volts
r.a.c. on the plate. However, neighboring BCL’s
complained of a wicked hum and click every
time the key was pressed. When the antenna was
disconnected everything was all right.
A tuned tank was constructed from junk-box
parts and coupled up to the main tank. The
thing was tuned until proper input was indicated,

and then the feeder clipped on one side of this
make-shift tank. The plate milliammeter went
off scale and the antenna tank was detuned until
the input was normal again, A BCL receiver in
the next room gave forth only a faint click with
ahsolutely no hum. The rewaining elick c¢an be
very effectively eliminated by any of the numer-
ous thump-filters described in Q87'.

The results are as good as with the direct
coupling. One station tested with gave me R5
with inductive coupling and R3 with direct
coupling, All stations worked gave better reports
i *W2('L, 354 E. Mosholu Parkway, New Yock City.

on the note aund steadiness, frequently report
“crystal rac.”

There i one thing to be observed in tuning up
the system, however. When the antenna tank is
tuned to the proper point so that the input is
normal the feeder clip should be removed from
the tank. The input should drop back to the
usual low figure obtained when no antenna is
connected. If, when removing the clip, the tube
should go out of oscillation, tune the antenna tank
to the other side of resonance. This will make
the whole thing steadier and often improve the
note. The two tank coils are in my case about
six inches apart, and the antenna detuned quite
4 bit. .

A SIMPLE RESISTANCE BRIDGE

The real radio experimenter is, to a certain
extent, a laboratorian, for he must know the
constants of the electrical equipment used in his
experiments. But laboratory apparatus is out of
the reach of most radio amateurs because of the
high initial cost and the relatively infrequent
use of such equipment. Nevertheless, Don P.
Whitacre, of the A. T. and T. Cou. at North
Platte, Nebr., has solved the problem of measur-
ing resistance with a simple and inex-
pensive slidewire Weatstone bridge
that any amateur can build for a nomi-
nal sum.

The wiring diagram of the bridge is
given in Fig. 2. The parts required are:
a buzzer (preferably one having a
high pitch), dry cells, a headset, stand-
ard resistors, and a potentiometer.
The potentiometer had best he a high
resistance unit wound with tine wire; a
200- or 400-ohm unit will be quite satis-
factory. Ordinarily these potentiome-
ters are so constructed that the center
arm rotates through an are of 270° or
300°, If this is the case, the wire should
be removed from part of the unit until
the arm acts through an arc of exactly
180°. This is done simply a8 a matter of con-
venience and simplicity in making measurements.

The unknown resistor to be measured is con-
nected in the circuit at the pointis marked K.,
and with the known resistor in the circuit at
12, The ‘slide-wire potentiometer is adjusted
until the sound produced hy the buzzer in the
headset is at minimum. This is the condition for
balance, and for minimum current in the headset,
or zero current in the headsei if the bridge is
perfectly balanced and the buzzer output has
no harmonic content. In order thai there be no
current through the headset, the points N and M

1o AL.
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naust be at the sanie potential. This recuires that
the voltage drop, £., across R, is equal to the
voltage drop across ff, and that the drop Fi
across R, is equal to the drop across I If 1, is

|

f Q Mq P

| KW Rb

| Ra’\’

| -

| LG ; —

i Ory Cells Buzze Push Button
’ FIG. 2

the current flowing through #, and k., and /,
is the current flowing through R, and f2, then

Ea=1.te=1R,
Ev=faRo= 111,

|

|

[

bivi(ling the first equation by the second, and
[ vancelling,

j o/Ra= K=/

from which we have,

The advantage of providing the potentiometer
with a 0-100 scale will be apparent, for it is
.poquhle to obtaln the ratio fn/Ra. dlrcctly from
ithe dial. If the dial is adjusted so that a reading
‘of zero is obtained when the potentiometer arm
Jdx at the point P, and 100 when at the point ),
'the ratio

|
i
|
i
|

: Ko/ Ra= PM/(100— PA)

'where PA is the actual dial reading obtained at
[the bridge balance,

© A standsrd resistor, K, is required. and for
imost accurate results, the value of this resistor
'should be such that a balance may be obtained
!when the arm of the potentiometer is near the
i eenter of the dial scale. The standard should be
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quite accurate, for upon its accuracy depends
the suecess of the bridge. Suitable resistance
stundards may be obtained from such laboratory
supply houses as General Radio Co. of Cam-
bridge, Mass., Leeds and Northrup of Phila-
delphia or Central Scientific Co. of Chicago. A
less expensive but very satisfactory standard
resistor may be obtained from the Shalleross Mig.
Co. of Collingdale, Penn. Several of their type
M resistors have been mecasured and found to
be well within the 197 tolerances claimed for
these units by the manufacturer.

The entire bridge may be assembled in a small
wonden box, and may be constructed for as little
as $5.00. The accuracy of the bridge will depend
upon the accuracy of the standard resistor and
the care with which the hridge is constructed.
Using the type of equipment suggested, the
average amatcur can expect to make resistance
measurements which are accurate fo approxi-
mately 2% or 3.

CALCULATING CAPACITY OF THE MICRO-
CONDENSER

On page 21 of the January QS7', Mr. Dingee
described a very useful type of vernier condenser.
Perhaps the following notes will be useful to
those who wish to make one of these condensers.

The capacity in micro-microfarads of such a
condenscr is given by,

(I= 0.2416 L

T
logio "
where: 1 is the radius of the outer cylinder,
7; i8 the radius of the inner eylinder,
L i3 the distance the small cylinder is
inserted into the larger cylinder.
All dimensions in Fig. 3 afe in centimeters.
This equation neglects the effects of fringing
of the field at the end of the electrodes, but will be
approximately correct when » — 1y is small. It
gives accurately the change in capacity if for

FIG- 3

I. we put the distance the cyvlinder is moved in or

out, provided 7 and b are large compared with

Yo = 1.

(s K. Stedman, 5480 9th Ave., TV cat

Vuncouver, B. (
IMPROVING THE TRANSMITTER

Notwithstanding the vast amount of material

which has been published concerning the proper

operation of transmitters, there are an unusually

, Cunada.
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large number of perfectly rotten signals clutter-
ing up the amateur bands. In many cases a few
simple alterations in the transmitter would assist
admirably in changing the transmitter from one
emitting a broad, creeping, &.¢. note to onc
emitting a sharp, clean-cut signal.

Mr. Arthur C. Egan, W1WL, suggests as one
very effective method of improving the trans-
mitter, the use of variable grid and plate block-
ing condensers instcad of the rather large fixed
condensers usually employed. If these variable
condensers are adjusted while listening to the
note of the transmitter on a monitor, the trans-
mitter may be adjusted to emit a clean-cut d.c.

22k 1 3" Sanacing 2% £2
X
7100'\:.\ N
<%
N /12.0\7K¢ -
A
3
¢
" Corvensees
Stuts s Ly Gargest -
L @' -

FIG. §

signal providing some sort of plate-supply filter
system is used.
HAM BAND ANTENNA

With regard to the problem on radio frequency
amplifiers in the amateur band, I have heen
doing some more experimenting along that line.

This is based as att cxtension of Colonel
Foster's article several months ago. The type
of antenna as explained by Colonel Foster, and
uwow used by many of us on the coast, i3 such
that the noise level goes down. because the feeders
from the antenna are transposed as shown in
Fig. 4 and neutralize each other.

I have been experimenting on coupling arrange-
ments with an idea to making the coupling close
for maximum volume and tuning the feeders in
much the way as a transmitter. By ganging
through National equicycle condensers a three-
quarter revolution spread may be had. Two cou-
densers having a capacity of 350uufd. ganged
with a dial as shown in the attached diagram
make an ideal arrangement. With the condenser
sef at zero the coupling is slight aud the selec-
tivity of the antenna coupling device is con-
siderable. "t'he first stage condenser, C, has very
little effect even if turned 10 or 15 degrees so
that the action is very broad and is extra good
for looking up foreign stations.

I think that this serves as an ideal arrange-
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ment for coupling to radio frequency sets of the
tuned variety. 1t would hardly be satisfactory
for coupling on sets not using radio frequency
amplification hecause the close coupling which
is required would stop the detector tube from
oscillating.

~ D). 7, Wallace, 209 Pine Ave.,

Long Beach, Calif.

FREQUENCY STANDARDIZATION

The precise determination of frequency is a
most important radio enginecring problem. It ix
not only highly desirable that ihe frequencies
within the range of audibility be known quite
accurately as a matter of practical interest, but
the increasing political, economic, and social
importance of radio channels makes the precise
determination of radio frequencies an absolute
necessity. The matter is not a simple one, for
because of the international scope of radio com-
munication, the problem is international in scope.

The precise determination of frequency has
advanced to such a point that frequencies #s
high as those encountered in our 28-megacycle
band are known quite accurately to the sixth
decimal integer, and it appears that hefore any
further advancements of importance can he
made in frequency determination, the precision
with which we measure time must be increased.
For the time being as far as the scientific and
engineering aspect of radio communication is
concerned, the limit has been reached in precise
frequency determination. There is certainly a
feeling of satisfaction in knowing that such pre-
cision in frequency determination has been
attained.

But what about the amateur?

“The days of frequency indication in terms of
‘two notches below WIZ' and ‘about a half-
meter below 1MK' are long since past-— al-
though many seem unaware of it.”’ An aceuracy
of 1%, in frequency meusurcments is meaningless,
for such accuracy —or lack of it —may he
hardly sufficient to assure the amateur that his
transmitter is actually operating in the frequency
bands assigned to amateur operation. Accuracies
of 0.1, are more reasonable, but are certainly
nothing to brag about, and the sooner the
amateur learns to think of frequency deter-
mination in terms of 0.01¢7 the better.

Frequency determination in amateur stations
is important — mighty important — and a good
Sfrequency meler is just as essential to the operation
of an amaleur slation os o (ranswiiter. There
are no tolerances at the edges of the various
amateur bands, If an amateur transmitter
operates at 7000 ke, as determined by a fre-
quency meter accurate to (.1 of 1¢7, the actual
irequency of the emitted signals (assuming them
to remain at a fixed frequency) can be anywhere
from 6993 ke. to 7007 ke., and the probability is
that the amateur will be operating *“out of band.”
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Because cf the importance of frequency deter-
mination, especially as applied to amateur radio,
we list the following refercnces on frequency
standardizavion and methods of measurement:

; BIBLIOGRAPHY ON FREQUENCY
MEASUREMENTS

Qb?‘ REFERENCES:

Checking up Wavemeter Methods, Lidbury, page 50,
June, 1925.

Extending Wavemeter Ranges, Lawpkin, page 359,

! Oetober, 1925.

Receiver and Wavemeter Calibration, Baker, page 18,
Decermber, 1925,

(‘alibrating Your Wavemeter from 2 Quartz Crystal,
Clayton, page 39, February, 1926.

Using Wavemeters Without Indicating Devices, Clayton,
page 19, September, 1926.

Quartz Crystal Calibrators, Crossiey, page 23, March,
1927,

Your Wave From the Broadcast Receiver, Gale, page 46,
May, 1927,

‘The Ident.fication of Radio Frequency Harmonics,
Waters, page 31; August, 1927,

Clulibrating Short-Wave Receivers and Wavemeters from

| Rroadcasting Stations, Huddy, page 41, October, 1927.

1 A Combination kieldmeter-Wavemeter-Voltmeter, Wood-

[ ruff, page 39, May, 1924,

' A Resonarce Testing Method, Teachman, page +1,

| July, 1928,

| The Frequency Measurement Problem, Hull, page 9,

i October, 192%, -

| A Frequency Meter Combined With the Rereiver, Wond-

: ruff, page 41, December, 192K,

Some Suggestions for the Monitor, Grammer, page 43,
December, 1928,

i Coupling to the Monitor, Experimenters’ Section, page
75, Kebruary, 1929.

Notes on A Frequency Meter Combined with your

| Monitor,” Experimenters’ Section, page 43, March,

. 1429,

- Calibrating: the Heterodyne Frequency Meter or Monitor,

) Grammar, page 46, April, 1929,

 Ttilizing t1ie Standard Frequency Transmissions, Lan-

; singh, pz.ge 36, September, 1929.

N Worthwhile Combination, Pollack, page 17, October,

| 1929,

| A High-C Heterndyne Frequency Meter, Dudley, page 9,
November, 1929,

Notes on the Monitor, Grammer, page 51, February, 1930,

Frequency Standardization, Clapp und Crawford, page

; 9, March, 1930,

! PROCEEDINGS OF THE INSTITUTE OF RADIO

ENGINEERS:

i A Method of Measuring Radio Frequency by Means of a
Harmonic Generator, Hund. August, 1926,

Pieso-Iilectric Crystals ut Radio Frequencies, Meissner,

) April, 1027,

| A Precisiou Method for the Deterinination of High Fre-

. cluencies, Aiken, February, 1925.

Precision Determination of Frequency, Horton and Mar-
rison, February, 1928.

Thermostxt Design for Frequency Standards, Marrison,
July, 1928,

1 The Dependence of the Frequency of Quartz Piezo-
Electric Oseillators Upon Circuit Constants, Lerry,
November, 1928,

Magnetostriction QOscillators, Pierce, January, 1929,

A Rysiein of Frequency Measurements Based on a Siogle
Frequercy, Hall, February, 1929,

A High Precision Standard of Frequency, Marrison,

| July, 1929,

TEXTBOOXS:
Radio Instruments and Measurements (RBureau of

Standards Circular 74),
Principles of Radio Communication, by Morecroft.

Electric Oscillations and Electric Waves, by Pierce.
Thermionic Vacuum Tube, by Van der Bijl.
Radio Amateur's Handbook.

Financial Statement

Y order of the Board of Directors the fol-
lowing statement of the income and dis-
bursements of the American Radio Relay

League for the fourth quarter of 1929 is published
for the information of the membership.

K. B. WARNER, Secretary.
STATEMENT OF REVENUE AND EXPENSES FOR

THE THREE MONTHS ENDED DECEMBER 31, 1929

REVENUE
Advertising sales, QS7"......... $£19,388.46
Newsdealer sales. .............. 11,722.44
Advertising sales, Handbook . ... 2,215.00
Handbook sulex. ... . .......... 5,564, 82
Dues and subscriptions......... 11,046.76
Back numbers, ete.......0..o.. 195.87
Emblems............. 72.76
Interest earned...... [ 374.80
Cash discounts earned.......... 264.72
Bad debts recovered............ 4.00 $51.149.63
Deduct:
Returns and allowances. ........ $3,424.75
Provision for news stand returns. . 450 .13
Discount 297 foreagh. ... ... ... 340,62
Exchange and collection charges. . 16.33  4,631.83
Net revenue............... $46,517.30
EXPENSES
Publication expenses, QST ... .. #$13,311.52
Publication expenses, Handbhook . 2,161.19
Salaries. .o e e 15,305.38
Forwarding expenses. ......... . H64 14

Telephone, telegraph and postage. 1,720.73
(ffice supplies and general ex-

PENSEB. o o et 3,075.54
Rent, light and heat............ 917.57
Traveling expenses, ., .......... 2,386, 70
Depreciation of furniture and
equipment. ........... ... ... 497.74
Comnunicaiions Department field
EXPENSeS. . .. ... . 112.54
Headquarters Station expenses., . . 140,55
Bad debts writtenoff........... 9. 30
Total expenses. . ......... .. 40,373.90
Net gain from operations . . . $h 143, 90

Silent Reps

It is with deep regret that we record the
passing of these amateurs.

Emerson T. Showell, W30Q, Abescon,
N. J.

Arthur R, Boyce, W6DIB, Phocnix, Ariz.

Arthur B. Strong, W6DOO, Mariposa,
Calif.

Clyde ©. Amos, W8BNR, Altoona, Penn.

George J. Strum, W9FRTU, Macomb, 1.
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W1AOF

HE average radio amateur bas diffi-
culty sometimes in constructing his own
equipment, for modern apartments and
Hats are not conducive to bringing out
the best constructional abilities of the amateur
even if he is fully equipped with the necessary
tools. But if the amateur owns his own home in
the Berkshires and in addition has a machine
shop in which transmitting and receiving equip-
ment can be assembled and constructed, as does
H. . Wing, of 62 Pierce St.. Greenfield, Mass.,
there is little to prevent him from building a neat

{wo keys are at the right. The Telechron (clectric)
clock is a mighty useful picce of equipment
around the amateur station, for it never has to be
wound, The aluminum box in front, of the trans-
mitter is a self-contained receiver which may
vither be used as a portable set during the sumnmer
ar, as is usually the case, as a monitor for checking
the performance of the big panel mounted trans-
mitter at the west end of the two fine operating
desks. The transmitter is shown more in detail in
another photograph which shows a rear view of
the irame.

Ty

H1AOF HAS CONVENIENCES FOR GOOD OPERATING RIGHT AT HAND

and complete amateur station. The owner of
WIAOF is 2 machinist by trade, as those who
saw the story of his receiver in the December,
1029 issue of QST may have suspected. IHe has
his station located in a cozy room on (he second
floor of his home, and this room like QST is
“devoted entirely to amateur radio.”

The general view of the station is shown in one
of the photographs. The receiver occupies the
center of the photo, and to the left and in front of
the receiver is 1 (ieneral Radio audibility meter
which is used to give accurate audibility reports
on the weaker signals. A pair of Baldwin ‘phonesis
immediately in front of the receiver, while the

THE RECEIVER

The receiver at W1AOI covers the frequency
speetrum from 2000 ke. to 15,000 ke. without
raising the lid to change coils or condensers. It
uses one stage of untuned radio frequency ampli-
fication with a screen-grid tube, a triode detector,
and either two stages of quality audio amplifica-
tion or a three-stage peaked audio amplifier. The
wiring diagram of the set is given in Fig. 1.
Further camment on the recciver will be unneces-
sary, since the set was thoroughly described in
the December, 1929 issue of QST Those who are
interested in a mighty worth-while receiver are
advised to hunt up that issue.
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THE TRANSMITTER
- Like the receiver, the transmitter is of good
design and excellent construction. The trans-
imitter is built on a wooden frame 6 feet high, 30
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! FIG |.— WIRING DIAGRAM OF THE RECEIVER AT W1AOF
| Deiails of this receiver were published in the December, 1929, QST.

inches wide, and 21 inches deep. The panels are

- 0-500

51

The general view of the station does not show
very much of the transmitter except the meters.
On the top row, from left to right, the meters are:
0-3 thermo-ammeter antenna meter, 0-1000 d.c.

milliammeter for the plate of
the 861, and (1500 d.c. volt-
meter. The voltmeter is pro-
vided with long flexible leads
s0 that all voltages except the
plate voltage of the 861 may
be checked regularly. In the
second row, may be seen the
d.c. milliammeter in
the plate circuit of the 204-A,
the 0~300 d.c. milliammeter
in the 203-A plate circuit and
the 0-5 thermo-ammeter in
the tank eircuit of the 203-A.
Two meters are used in the
third or bottom row. The
meter at the left {which is
only partly visible above the
mounitor) is a 0-15 a.c. volt-
meter for the filament of the
204-A and %61 tubes. The

made of 34-inch five ply veneer wood which is in-
expensive, has a very pleasing appearance, and is
a thoroughly satisfactory radio frequency insu-
lator when given a coat or two of varnish. The
transmitter is a crystal-controlled oscillator-
amplifier set operating principally in the 7000-ke.
hand. The oscillator is a UX-210 tube with 40
milliatmperes at:300 volts applied to its plate.
The frequency of the oscillator is controlled by a
«quartz plate whose frequency is 3589 ke. The
current in the tank circuit, as read by a thermo-
ammeter, is 1.75 amperes.

From Fig. 2 it will be scen that the output of
the oscillator tube is fed to a UX-203-A tube,
which is a frequency doubler operating on 7175
ke. The output:of the crystal circuit is capaci-
tively coupled to an intermediate amplifier which
draws 125 milliamperes at 900 volts.

The output of this amplifier feeds the Li-kw.
intermediate amplifier which also operates on
7178 ke. The TU'V-204-A tube draws 130 milli-
amperes at 2000 volts Keying is accomplished in
this stage by opening the filament center tap
with a relay operated from & six-volt storage
battery.

The final amplifier is a UV-8G1 operating at
7178 ke, "The plate voltage is 2000, and the plate
current is 225 milliamperes.
is obtained from the 900-volt, tap on the motor
generator and is reduced to 400 volts by means of
a 20,000-obm series resistor. Edgewise wound
ribbon is used for the tank inductance and the
circuit is tuned with a 3000-volt 23-platc Na-
tional condenser. The antenna is inductively
coupled to the:tank circuit of the 861. Antenna
| current of 2.5 amperes is obtained.

THE TRANSMITTER AT W1AOF
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other meter is the 0-15 a.c.. voltmeter provided
with a double pole, double throw switch for the
filament circuits of the 210 and 203-A tubes.
Filament voltages are adjusted with Bradley-

APRILI 51930

the filamentsof the tubesare kept lighted and since
separate receiving and transmitting antennas are
used, it is only necessary to throw the switch at
the operator’s desk to start the transmitter.

+2000v.

+900v. = 900v.
~2000V.

FIG. 2. — A SCHEMATIC DIAGRAM OF THE TRANSMITTER

In— REL type L inductance.

Le—- REL type S inductunce.

Ly — REL type S inductance.

Li— REL type S inductance.

Jus — 9 turns of Yi-inch copper tubing, 3 incies

in diumeter.

Ch—- 100-pufd. condenser made from 600-pufd.
National condenser.

Sl-ppfd. tuning condenser.

~pufd. tuning condenser.

P-upfd. tuning condenser.

Uy — 4S0eppfd. tuning condenser.

U0-ppfd. coupling condenser,

000-ppfd. by-pase condensers,

0.5-pfd. by-puass condenser.

stats. The three switches between the filament
voltmeters are for turning on the 110-voltline feed-
ing the filament transformers, and for switching
the filament voltmeters to the proper tube circuit.

A rear view of the transmitter frame shows in
detail the construction of the frame, which is
made in four separate tiers or decks. On the bot-
tom tier are the filter chokes, filter condensers,
and overload relay. The second deck contains the
oscillator and its associated equipment und the
grid bias battery. The third tier contains the
203-A frequency doubler and the 204-A inter-
mediate amplifier, while. the final amplifier and
its equipment is mounted on the top deck. It will
be noticed that the variable condensers are at
the left of the frame, so that the transmitter may
be tuned from the side for convenience since
space is somewhat limited.

A 2000-volt, 1-kw. motor-generator with a tap
at 1000 volts is kept in a room in the basement
and the switch at the right of the operator’s desk
controls the motor generator. During operation

Ry — Allen-Bradley radiostat.

B2 — Power Clarostat.

¢ 000-voltage dropping reststor.

R4 — 15,000-0hm voltage dropping resistor.

.5 ampere thermo-ammeter,
jeempere thermo-amineter.

Aa—- S-ampere thermo-ammeter (shunted).
A4 — S-ampere ther mo-immeter.

As— Oscillator plate current meter.

As— Plate milliammeter for 2
A7 — Plate milliammeter for
Ay — Plate mlliammeter for 861 tube.

Vi = 0-15 a.e. filament poltmeter.
Va— (1500 d.c. plate vollineter.

A 40-foot mast in the back yard supports the
far end of a 7000-ke. Zeppelin autenna. A single
wire strung around the room, or either side of the
Zeppelin may be used for the recciving antenna.
Because of the sensitivity of the receiver, a small
wire is all that is required, however.

Strays R

On the circuit diagram of the tube-tester
shown on page 22, February QST, the lead from
the plate prong of the plug should he connected to
the ‘10 ma.” jack instead of to the plate terminal
of the tube socket. This places the milliameter in
the plate circuit for plate current readings.

In the article in February QST ‘“Passing the
Government Examinations for Amateur ()pera-
tor's License,” the legends for Fig. 1 and [ig. 2
were transposed. In Fig. 1 of the same article the
filament return lead to the negative high voltage
was omitted.
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American Radio Relay League
Asociacion E. A, R.
Assnciazione Radiotecnica Italiana

. (anadian Section, A.R.R.L.
¢ Deutscher Amateur-sende-und Empfangsdienst

lixperimenterende Danske Radioamatorer
[Nederlandsche Vereeniging voor I[nternationaal Radio-
amateurisine

New Zealand Association of Radio Transmitters
Norwegian Radio Relay League

Radio Society of Great Britain

Reseau Belge

Reseau Emetteurs Francais

South African Radio Relay League

Wireless Institute of Australia

Conducted by A. L. Budlong

N the previous issue of QST we announced
the completion of arrangements whereby
the [LA.R.U. had taken over all W.A.C.
Club details. It is a pleasure to reproduce
herewith s cut of the new certificates which have
heen made up especially for the purpose. it is to
be regretted that the cut can't do justice to the
certificate. The new certificate is on green stock
and is somewhat larger than the old ones, in addi-
tion to having a specially-made heading and new
wording throughout.

Approximately a dozen of the new W.A.C.
awards have been sent out so far. Why not send
in your cards now and get yours?

Also in the previous issue we mentioned the
possibility of a special arrangement for the issu-
ance .of W.A.C. certificates to foreign amateurs
who are members of societies which are duly
registered as national sections of the Union. We
are happy to announce that this plan, which was
originally proposed to the Union by Mr. De Neck
and the Rescau Belge, has been approved. The
procedure under it is as follows:

Any amateur who wishes to send in hig cards to
tnion headquarters for the nccessary confirma-
tion of six-continent (SO may still do so. But if
the amateur is-also a member of oue of the na-
tional sections of the 1.A.R.U. he does not need
to send his cards to Hartford. Instead, he may
submit his cards to the headquarters officers of
his own national society, which will examine them
and, if they are found to be satisfactory, will re-
turn them to the amateur with a signed statement
saying that the cards have been examined, that
the varigus requirements necessary for the issu-

ance of a W.A.C. certificate have been complied
with, and that it is therefore recommended that
the amateur be given his W.A.C. The amateur
then sends this statement only to Union Head-
qguarters, and a W.A.C. certificate will immedi-
ately be issued.

‘We believe this suggestion will meet with favor,
gince it does away with the necessity for sending
valuable ()SI. cards half way around the world,
with the chance of their being lost in transit. The
various national scetions of the Union have been
advised of the approval of this plan, and are now
ready to do their part. Foreign amateurs, we are
sure, will join in thanking our Belgian fellow-hams
for this excellent arrangement.

The list of W.A.C. awards for the year 1927 will
be found at the end of this department this
month; 1928 next month. This listing started, it
will be remembered, with the March issue, in
which those receiving the award in 1926 (first
year of W.A.C.) were listed.

About the time this report gets into print,
Union Headquarters should be receiving replies
from the various members of the Union to the
questions proposed in the January calendar of the
TUnion. One of the principal pieces of business
is the admission of several new societies to
membership in-the (Union. We are still grow-
ing!

Several Australian amateurs have ‘“called” us
on the address of the Australian ()SL Bureau as
given in this department a short time ago. It
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seems that the correct address is now: QSI,
Bureau, W.LA, Box 5120P, G.P.O., Bydney,
N.8.W., Auqtralla

Qur thanks to those who so kindly informed us
of the change.

From the looks of things, the traffic and inter-
national DX contests organized by the Communi-
cations Department of the A.R. R.L. are kee *ping
everybody pretty busy. Ounly one DX Table this
month, We hope to have more in time for the
June issue, however, and in the meantime take
pleasure in presenting the recommendations of
W7ABIH, Edwin Lofquist, of Portland, Oregon,
for the best. times to look for DX in the 7000-ke.
band. We are giving both Puacific Standard Time
and G.C.T., it will be noted. Perhaps this will
help some of our members who have trouble
making the conversion from G.CUT,

Philippines. .
Japan. ...

China., ... P P
Seeaits Sertlements, .. ...
Malay State.

Siam. ., L . S
New Zenland. .

Australin. ...
Sauth Afriea.

l awali and Aluska
~outh Amerien
Central Amerien. ...

BELGIAN SECTION
By Paul de Neck, Pres., Reseau Belge
DX stations have at last come back in the
14-me. band! Also, some very good work has been
accomplished by our leading hams.
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and have been worked many times by our boys.

COur general annual meeting was held on the last
Sunday of January. We hope to have a report for
the next issue.

Those who think that there ig not much to do
in running & QSL Bureau muy be interested in the
report of our very graceful and active YL, Mrs.
Ulrix, wife of aur Hon. Secretary, who is managing
thig section of the Reseau Belge. Khe tells us that
since last March more than 20,000 cards have been
sent. or received through her office! YL ON4OU
is also well known as acting as the very “dolee”
speaker of 40's 'phone, and has done some very
fine dx, being heard RS in Northern Scotland.

Amateurs who speak French might be inter-
ested in taking out mmembership in the R.B.(51
per year) and getting our monthly paper €S0,
We also have some very pretty membership
ceriificates, for their station walls! Tii!

FOi-K,
F ’ra.mf_!i/e

T (1530 G.C.T.}
i m.UO-l.OO (, C. T )
G.C

.| u)wn—l?()u (' C.T)
. (2330-0730 G.C.T.)
. . (ON-0700 (:.C.T.)
10 00-11:00 p.m. T (06000700 G.C.T.)
BRITISH SECTION
By J. Clarricoats, Hon. Sec'y, R.S.G.B.

During the early part of this year & marked

increase in activity was noticed on the 2%-me.

One of our new amateurs, ON4GK,
did an excellent job in working New
Z&aland with low power and an indoor
gerial, being received by ZL4A about
R6! FB, indeed!

In the Liege district ON4JJ, also
working on (4-me., had two good con-
tacts with the Yukon, while the “litile
grp dx stn’ ON4FP is perking heiter
than ever and making lots of contacty
with Australia and W6 daity, from 0GG0
to 1600 G.C.T.

In our Brabant district, ON4RO and
ON4FT did good work, znd ON4W X
was heard on "phone R3 by W2AZO.

ON4UU has now worked WAC on
‘phone! (FB — A.L.B.) In several con-
tinents the speech was reported as of

loudspeaker audibility, ON4UU works
with an input of about 100 watts,
Hartley push-pull circuit, and about 609, modu-
Iation. Skeds and reports are welcome.

ON4FE made the first contact with Fanning
Island. The South African stations are coming in
regularly at about 1700 G.C.T. on the 14-me. band

THE NEW WAC CERTIFICATE

band. Following the first British contact with

South Africa made by (:8WIK we record that

(:6LL and others have made connections. kuro-

pean (JSO's have occurred with some regularity,
(Continued on page G2)
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'W. Clyde Townsend, Radio Operator, S.8. ‘* Ripley
P Castle,” 76 Wilton Ave., Southampton, England
‘ '7000-60:00 Miles S. E. New York

\ 7000-ke. band

} wlala wimk wlmx wibai wZbjo w2xac w3apf wiawm
~w3ov wift, w8ay ctlaa ctlbv ctlec ctlew ct2am earis
i ef8jq frearl5s

| 14,000-ke. band

" wladw wlard wiaxh wibil wibob widp wids wljr wiog
wira wlve w2amr w2atx w2bcx wibih w2el w2fp w2vd
wiinex w3ake wipf wXaau wxbai wlbkp wXbox wXbrh
. whefr winen w8nxv w8em w8rd wstk wiqgl wlabu wicuh
. wherg wymt ctlaa fklr2 g@bm g2ma gdml gSvm py2bf
. py8ia uw2x vezZea xearn x9a zsdt zubs

; 6000-5000 Miles S. E. New York
[ 7000-ke. band

wlajb wlZamr wZavm w2bvy w2ju wlku w2qn w3asg
wi3dh wdatk wieg wity wreml w&dgd ctlam ctlco ox7
ear)8 earl53 freari49 frear153

14,000-ke. band
wliaso wladp wlez wive w2afr w2anj w2aog w2ayt w2baa
w’bex w2bjs; w2bux w2bkv w2el w2in w2mb w2zg w3jn
wivb wiof wduef wlbek wsbud wiavw w9bdw whdre
widzx w9ftz wigiy.wOmt pylah py2ad ve2aa vosaw zsbu
| 5000-4000 Miles S. E. New York
' 70N0-ko. band
wingn wlbds wibvr wlej wlia wlmk wlon w2ajp w<bai
v2bdj w2cbp w4ft 36am wtaj wlarg wSlbaz w8bkp wSbug
wiedr wipm wdbj. wink d4ba ear 11l veics

! 14,000-ke. band
' wlavu wlaze w2amr wZbbv w2bwe w2zg w3ajh w3ibdv
wiwy wdil wobtd w7adb w7fi wlafg wibet wsbey w8bpz
wSbti wgefr wided wSdma wxdwm wSem w8oz wibpl
wibie wifiz w9flh wiftz wUgbx wigfz ceifc ctlbd f8sma
gowt helle ondfp onthe py2ba ve2ca zstwt
4000-3000 ruiles S. E. New York

7000-ke. band
wlabz wiadw wlauk wlbda wilecmz wleid wilk wimh
wimk w2amm w2aoo w2arj w2atx w2layz wibai wibsc
w2eud -w2ed w2oa w2uk w2ve wiahp witand witanh
wiapf wdard w2awm w3aws w4afw wdaid wiex wift wafx
wdge winn #4il wakw whamw wbui wSayw wbgy wibdj
wibqu wiledi wéeml w8dsa widyk wSpm wSrj wlvl wibly
w)dpv wiebo wiftt w9zd cmiyb ve2ax veleq voTav

i 14,000-ke. band

wirw wlwe w2aaw wilary w2bex w2bkv wdagr wder wiajw
wildgt. wObmu gbis helfg k4kd lubfc pylem pyZik oadr
ve2ea vedsj -
' 2000-2000 Miles . £. New York
i 7000-ke. band
| wilacw wlapz wlawe wlbop wibvw wlev wleu wlif wllz
. wimk wilvp w2ahr w2alk wibdh wibgv w2bpn w2bri
| wibst wZbaw w2kj w3ahp w2aiu w2aiw wilanh wibnu
. wahh wimt w3pm w3vr wdahi wdarh wdel wicw wiis
I w4lt wdlx vdvh whabj wsbdd w6bam wébxv wtidpj wiky
© w7l wimo wRahc wRaht wSbip® wibpf w8bvp wsbxw
wSoan w8crr widdui wxld wiuj wiaah whaew wibdl wycos

14.000-ke. band
wiblh wlzz wlaey w2bg w2bia w2rd w2zg wiacw w3aty
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wbin wbts whabe wihek w8djp wSdjv w8gu w8ma wdahb
widef wiftz w9sj helfg ve2ea

2000-1000 Miles 5. E. New York
7000-ke. band
wlff w2ags w2bdh w2bph w2cb w2ns s2uk s2vt wianh
wibkt wila 35amk wtbh wHaes wBafk wSbwk wiee
wBdkt wSvp w8yb wiayd wibbr wieciv wideck widud
wOell wiiyp ecm8yb d2bc f8jma E

14,000-ke. band

wlabg wiagn wlaig wikh wllk w2bsc w2el wibph w4ry
wSauu w8bed w8bet wicpe wibdw wlexw w9sj wizo lu2dj

VK3CX, Alan G. Brown, 8 Mangarra Rd., Can-
terbury E7, Victoria, Australia

14,000-ke. band
wlaqt wiry wilve w2aog w2arb w2avm w2el w2jn w2tp
wlvd wdaef widv wdej wift wHjv wily wdqu whrg wHas
wbbax w6bvx wtdmk w6dre wbepz wTig w&bug w8cfr
wddjv w8tk w9dqu wia wfat wabs aclbd acifr ctlaa ctlvx
cvhor ddusk f8da (Rex f8fk fxgdb fRrko fBwb fakbak flle
fm&bg fmBam g3by gdbz gdwk gbhp gbvp jixz jifs k6bhl
k6boe ktirl lu3dh oad4s cad4t oklrv ondau pkljr pki3bm
pk4az pkdbo susan su8wy vq2bh vu2dr veiab vsbine
vebag vsbah vaTap yilac yvillm z85b zs6tz zt2e =thHr attix
26w

7000-ke. band
wledx wlcjd wicpt w2cxl w2ns w2wr w3wy wiol wipeg
wdyw wbtad woam wbauk wtaxe wtbwk wbcii wbeww
wotdul wiiekr wiiwa wbxbb w7kt w7ts wibhau wxbaz w8beq
wids wlcb] widoc wiez wigv wiye kalce kalem kald)
kalhr kalpw kalxn k6dyc kéeqm ac2az bw

W4AKH, Ed. Connell, 230 Sorrento Rd., South
Jacksonville, Fla.

ceZab cedab cesbf celci celda ceddg ce3ws ceSaa cxloa
cx2ak cxewk fRda ghyg gbhp gbvp gbwy helfg heZjm
kbacw ktboe lulba lu2aa lu2dj lusdh lu3fa lu3oa luddq
lutife tuxdj lusdy luddt oadj oadq omd4z pylah pylaw
pviem pyler pyvlia py2ay pyZbf py2bg py2ih py2ab
snlaa_voXae vosmec x9a vk2jz vk2no vk5dx zllap zllba
211bm zlifr z12ac zlZbe z12bh zl2gh zl13as zl3cm zl4ba

ACSHM, H. MacGowan, ¢/o American Club,
Shanghaz, China

7000-ke. band

wbafa wbam w6arv w6bdx wébjr
wbcas wbcub wicut whdip whdvz wtebg wtebn wtea
wheoz wbehi wterg wtieth wtewe wbhm wéwa w7ahx
vk2jq vk2mr vk3jy vk3pr vk3rb vkicg vk4hg vksit vkSIf
vkbaj vk6mo vkbpk zllaa zllbb zllbi zl2aw zi2da zi2gd
al4bi zi4bn

k6avi pk3bm wbad

14,000-ke. band

cedag ceddg fiklrp luBaj lusdh lu2ca vk2rx vk2jj vk2no
zl1fc zlifv zilfu zilfw zliwse zllan zllap zi2bb zl2gh z13aj
zl3em

EAR117, Luis de la

a, Tabern 26, Barcelona,
Spain
7000-ko. band

wlabn wiaw wlajx wlba wimk wizb wlanh wiamr
(ontinued on page 72)




Correspondence

The Publishers of QST sssume no responsibility
for statements made herecin by correspondents.

Splendid Cooperation

War Department,
Office of Assistant Secretary,
Washington, D. €.

The President.
American Radio Relay League,
Hartford, Conn.
My dear Sir:

[ have learned of the splendid coéperation of
the American Ruadio Relay League in connection
with the recent tlight of the ¥irst Pursuit (iroup
from Selfridge Ficld to Spokane and back, and
desire to express my sincere thanks to the mem-
bers of the League for their help. .

Such devotion to a purcly voluntary duty as
has becn displayed on this occasion has not. been
without considerable personal sacrifice. This fact
i fully appreciated, and is perhaps the most sig-
nificant. factor in the success of an organization
svhich has come to be highly regarded for its
accomplishments.

Please convey my thanks to the officers at the
headquarters of the American Radio Relay
League and to the amateurs concerned for the
help they gave and for their untiring efforts in
handling messages pertaining to the Hight.

Sincerely yours,
e B rntbee Davison, Assistant Secretary of War

A Word from Dr. deForest

318 Bast 45th Street,
New York City, N. Y,

Dear Mr. Maxim:

Nothing I have read in late years from Wash-
ington regarding attempts at radio regulation or
“relief " has so foreibly appealed to me as vour
recent words before the Senate Interstate Com-
merce Committee begging the preservation to the
American amateur of the four bands of wave-
lengths still allotted to them.

As perhaps the first to design and sell to the
amateur regular receiving equipment, who opened
the first show-rooms for this purpose, I have felt
the kecnest sympathy with all the efforts, am-
bitions, and aims of the radio amateur.

To these vouthful pioncers in wireless teleg-
raphy [ looked first to take up the idea of the ra-
dio hroadecast. For these, with a scattering of
ships’ operators, constituted for years the only
yadio audiences.

Had it not been for the American amateur
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there could have been no radio broadeast, and no
radio industry as it exists today.

To one familiar with the actual conditions
existing fiftcen vears ago this truth scemns self-
evident. The world ut large, the radio industry
with its $600,000,000 annual turnover, little
realizes this fact.

If they did, the world and the industry would
to-day be erecting memorial tablets and dedicat-
ing monuments of appreciative recognition to the
radio “ham’; instead of secking at Washington
to strip from him what seant vestige remains of
the once wide and uncxplored regions of short-
wave channelg, then cousidered by eommercial
interests as worthless, which he first of all proved
valuable.

These vouths, the Magellans and DaGammas
of radio, toiling sleeplessly through unnumbered
nights, explored new scas of ether and discovered
there uncharted realms of communication where
commercial interests had refused to venture —
vet how quick thereafter to seize and claim their
own! .

And on how many oceasions have these tireless
amateurs alone heard the faint SOS from some
sinking vessel, or alone have been the means of
communication with some esplorer’s expedition
lost to the world save for them?®

What the technique of modern short-wave
radio owes to our amateur the world is never
told, or is loath to admit. Discoveries which the
paid commercial engineer would never dare at-
tempt to make, simple and compact constructions
which ouly poverty, necessity, and an untutored
common-sense could ever evolve, have iime and
again emanated from the ham's work-bench to
confute and confound the professional into speedy
confiseation.

All these things, priceless in themselves, we
owe the radio ham.

But more than these material gifts we owe to
him the invaluable spirit of discovery, of wide-
awake experimentation not shackled hy book-
knowledge and predetermined notions of the engi-
nicer; of youthful enthusiasm, the tircless spirit of
quest — that which was chiefly responsible for
the radio at its inception, and for its matchless
rapidity of growth.

This spirit alone is beyond all priee.

And little does the amateur ask in recompense
for all of this. Merely to be left alone in & now
cramped eranny in the wide fieldsof higher frequen-
cies which he discovered and gave to mankind.




New Screen Grid Neutrodyne
Power Speaker Radio

at New Low Prices

With the perfection of the new Crosley ** Companionship’ Series there is ushered
in a new era in the development of radio receiving sets for the home. For the first
time in radio history it is pussible for the public to obtain radio receiving sets,
complete in magnificent low console utility cabinets with improved power speakers

built in,

using Screen Grid tubes, having Neutrodyne circuits, operating from

electric light sockets, at prices so low that everyone can afiord to own cne.

THE BUDDY

his handsome **Buddy” model
has a metzd case with panels in
heautiful birl walnut effect. The
trim is silver and ebony inlay
finish., The legs as shown are
siandard ecuipment. An improved
Crosley Iynacone power speaker
is included at the price, and is
installed under the cabinet. Uses
six tubes —- two Screen (Grid No.
224, one No. 227-as a bias-type
power detector feeding into two
N, 171-A’s counected push-pull,
and a No. 280 rectifier tube. Has
built-in power supply unit in-
corporating genuine trouble-free
Mershon condenser, ‘The dimen-
song of the **Buddy” are: 24"
high, 17%4”’ long, 101"’ deep.

The CHUM
$75.00

I.egs Tubes
Screen (Grid
Nentrodyne
Power Speaker
New Low Price

The BUDDY
$55.00

l.ess Tubes

Screen Grid
Neutrodyne

Power Speaker
New J.ow Price

The “Chum™, shown to the left, is a useful,
inconspicuous, low table for use anywhere. It is
constructed of 3- and s-ply wainut veneer with
matched ()rmnr']l walnut front panels. ‘The
center panel ts of rich golden maple. An im-
proved Dynacone inoving armature electro-
magnetic power speaker is u’mccaled in the
cabinet. Uses rix tubes — two Screen Grid No.
224, une No. 227 ax a bias-type power detector
feeding into two No. 171-A’s connected push-
pull, and a No. 2%0 rectitier tube. Has built-in
power supply unit incorporating setuine
trouble-free. Mershon condenser. ‘T'he dimen-
sivns of the “Chum™ are: 2814% high x 26457
long x 147" deep.

The PLAYMATE

"This beautiful wood model, shown
below, is built of two-tone walnut
veneer. This set incorporates the
seven-tube refined Crosley Mono-
trad chassis. It uses two Screen
Grid tubes No. 224, one No. 22

(uhc as a bias-type detector. one
No, 227 resistance coupled first
audio, two No, 245 tubes in push-
pu" "and one rectifier No. 2Xo.
The “Playmate” incoiporates the
latest refined Crosley Type “*M”
Drynacoll power speaker, con-
cealed in the cabinet. The dimen-
of the ‘*Playmate” are:
5 high, 28" long, 1625’ deep.

The COMRADE

This set i rncloced in the same
cabinet as “*Playmate” but
incurporates thc retined Crosley
Unitrad eight-tube chassis, kiving
somewhat greater sensitivity an
performance dne to the use of
three Screen Grid tubes instead of
two. You've never seen so much
value in radio for ouly $105.00
less tubes.

2 The PLAYMATE
” 890 Less ‘Tubes
Screen Grid
Neulrodynr
Power Speaker
New low Price

Phone a Crosley Distributor today -— or, if you prefer, write us direct

Western Prices on All Models Slightly Higher

THE CROSLEY RADIQ CORPORATION

Home of WLW —

Lowel Crosley, jr., P'res.

CINCINNATI, OHIO

**The Nation’s Station’

YOU'RE THERE WITH A CROSLEY

CROSLEY

R'"A%D 1O

Say You Saw It in QST — It Identifies You and Helps QST



incoiporat.es

o e e ———————————————

RADIO /TUBES

P IONEERS of the air
since 1915 that enjoy

the endorsement of
millions of set owners

Choice of Millions

E. T. CUNNINGHAM, INC.

New York Chicago San Francisco
Atlanta Dallas

Manufactured and sold under rights, patents,
and inventions owned and / or controlled by
Radio Corporation of America.

More power to you, Mr. Maxim, in your fine
efforts to save the amateur, and thercfore to all
America, the meager channels for work which
Washington has still vouchsafed them; and which
is all they ask.

May the nation stand behind you in this task.

Most sincerely yours,
— Lee deForest

Check — and Double Check!

42514 Neches St., Dallas, Texas.
Editor, QST

I have been reading QST for several years and
have noted the many articles on oft-band opera-
tion, but it seems that operators nowadays pay
little or no attention to them.

Most of us will no doubt remember the days
when we might call CQ under 37.4 meters (NAA)
and get called by almost everyvone on the dial and
three or four days later get from four to five cards
from official observer stations reporting us off
wave. But nowadays in our 1929-30 period of
operation we have no NAA at the bottom of the
band — no marker that is known of at 7300 kc.
Therefore many of us wander off down into the
unknown and lower regions near WEM at 7400
ke. and sometimes even under him and holler our
heads off trying to raise some one. Maybe, finally
we raise some one, but cven then just what have
we done?

This is one thing that is really getting serious.
I have helped several fellows get into the band
who were unconsciously operating somewhere be-
tween WEM and the bottom of the band, think-
ing, that WEM marked the exaci bottom oi
7300 ke. It seems to me that it was high time
something wag being done, for every time we get
down under the band and work some one we are
contributing to the cutting of our own throat.
Some one of authority is bound to be listening,
not only in this country but in others. In saying
this I would like to bring to your attention the
attitudes of various other countries toward the
amateur at the last radio conference.

May I offer the suggestion that all of us who
would really be interested in helping the other
fellow get out of the cellar, take say an hour or so
per week searching the regions below and above
the bands for 100 or 200 ke. and call some of them
or drop them a card, but get them inside the bands.
Should you get a tough customer who wants to
argue tell him to build 1 monitor and check it
against WOXL or W1XV. Then he can very easily
see for himself. Some of the gang scems to be
suffering under the old illusion that the bands are
not large enough when actually there is plenty of
room for all. In this day of 1929 the old “Spirit of
1776”" is not in order since the cry of ‘‘(iive me
liberty or give me death” might quickly bhe
changed to ““1 took liberties and they gave me
death.”

1 usually take ten or fifteen minutes of my
various operating periods listening under 7300
ke. for stations out of the band and call them.
Oftentimes 1 get thanked very much for this,
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Kool Proof Condenser Performance

Compare the new Sprague Electrolytic with any other
condenser. Use it—test it—and judge for yourself its
amazing performance. And here are just a few of the
reasons why Sprague Electrolytic Condensers can give
you better service.

A One piece anode made entirely of
D pure aluminum; no welded or riv-
eted joints either above or below the
electrolyte.

B Screw type socket mounting making
for maximum flexibility in receiver
design. :

C Protected vent eliminating the pos-
sibility of damaging the nipple.

D Pressure seal, with no possibility of

cutting gasket.

Locking lugs in socket to prevent

condenser shaking loose during ship-

ment.

F Shield, precluding possibility of in-
ternal short circuit.

G Individual container allowing space
to be utilized with maximum flex-
ibility.

Individual cathodes eliminate all
leakage between anodes and allow
maximum flexibility in e¢ircuit de-
sign. Increased life, less leakage and
much better shelf characteristics
due to anode with edge effect of less
than 109, of spiral type. Leakage
current guaranteed not to exceed .2
milliamperes per MFD at 400 volts
after 5 minutes or .065 milliamperes
per MFD at 350 volts after 5 minutes.

And there are the well known paper condensers
) made by Sprague—made with the same precise
X : - g skill as the Sprague electrolytic. Types and sizes
| to fit your every condenser need.

SPRAGUE SPECIALTIES COMPANY
‘ QUINCY, MASSACHUSETTS
SPRAGUE ELECTROLYTIC AND PAPER CONDENSERS
WILL SOLVE YOUR CONDENSER PROBLEMS
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=— CAN

BB FSCAPE
Thordarson

AMPLIFICATION

Realistic reproduction for all
occasions . . . and in every cir-
cumstance . . . that’s what
Thordarson’s new line of com-
plete Audio Amplifiers means to
the listening world. And nothing
short of actuality in sound repro-
duction will be accepted today.

Thordarson Amplification Equipment
Means Consistent Audio Excellence

The engineering laboratories of

Thordarson . . . with

years of

research and experience behind
them . .. have succeeded in
solving the problems of sound
reproduction. And with the ut-
most in nlanufacturing facilities,
the most exacting specifications

are faithfully and efficiently
fulfilled.

Why not make use of Thordarson
engineering service in your work?
We can give you installation sug-
gestions that will make your
work easier and more profitable,

THORDARSON

Transformer Specialists Since 1895

THORDARSON ELECTRIC
MANUFACTURING COMPANY
Huron. Kingsbury and Larrabee Streets

Chicago, Illinois, U. S. A. 4416
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but again there are fellows who cuss me out in a
nice way. What 1 am kicking about are the ones
who do not appreciate what 1 am trying toglo for
them and tell me I am all wet. I would like to see
1009, codperation and sportsmanship. My in-
struments are kept calibrated regularly and I am
not very far from right.

— L. E. Harrisom, W5BAM

“Little Modgey” Lends a Hand

3343 Boyce Ave., Los Angeles, Calif.
Editor, QS7':

Thank you very, very much for your Technical
Information Service letter of recent date which
put & finger right on my trouble and helped me
right out of a slough of despondency as far as
modulation and quality of my ’'phone is con-
cerned. My modulation is now the pride of these
parts; my ‘“‘modulometer’’ says so and the hams
say s0 too.

‘While we are on the subject of the modulom-
eter, let me thank you aguain for advising me to
build one. When the article describing it appeared
I did not give it much thought. Other hams
seemed to get passable modulation with the use
of simple apparatus mostly from the *“5 and 10”
store. | have invested in about 12 tubes counting
the rectifiers and counid not. seem to get out of the
back yard. Instead of investing in still more
apparatus to find the trouble, why not throw out
eight or nine tubes and associated equipment.
This ‘‘reasoning’’ was the composite opinion of

most of the hams who visited the layout and tncd
to get it perking.

My trouble baffled them all. We all sweatcd
with voltmeters, milliameters, C biases, iubes and
everything changeable. Then I built my modulom-
eter, in a nice little carrying cave with batteries
enclosed. Right off I found the trouble was in my
microphone. When [ put the modulometer on the
grid of the first tube I could whistle every tooth
out of my head and get no deflection. I bought a
new high class mike and the modulometer said
“plenty gain.” Then I hooked the modulometer
on the final amplifier and what a racket! I had
plenty audio and radio feed-back. I located them
both with the little modulometer and fixed them
ay QST suggested. . :

— James Kirk

Why Not Dummy Antennas?

407 Eleventh St., Gothenburg, Nebr.
Editor, QST':

Although [ do not helong to the A.R.R.L, [
am very enthusiastic about amateur radio and
shortwave communication, I own stations W1ATU
and WODYU.

During the first three days W9DYU was
placed in operation 1 arranged skedules with sev-
eral stations for the purpose of handling traffie.
While working one of these skedules the other
evening I noticed a lot of unnecessary QRM from
fellows who were thoughtlessly clamping their
keys down. (By the way, their notes didn’t help
matters a bit!)




Headquarters
for Radio Instruments

Jewell Instruments have been the favorites of
amateur broadecasters since the very incep-
tion of popularized radio. Today the Jewell
line of Miniature Instruments for amateur
broadcasters is more complete than ever
before. To the old favorites has been added a
new line of bakelite case instruments for
flush type mounting. New ultra sensitive
D.C. and hlgh frequency meters are also
available. KEquip your 1930 transmitter with
these new instruments.

Jewell 199 Set Analyzer

This is the lowest priced complete set ana-
lyzer on the market. It is remarkably simple
to operate and maukes every essential field
service test. Thousands of radio service men
have found the Jewell Pattern 199 the key to
profitable service work. The Jewell Pattern
199 plus Jewell Radio Service Data, when used
with the Jewell Chart Method of set analysis,
eliminates guesswork in servicving.

Jewell 109 Set Analyzer

Similar to the well known Pattern 199 but has
four instruments instead of two. Gives fila-
ment, grid, and plate voltages as well as plate
current, simultaneously, for instant ¢om-
parison. Unquestionably the deluxe kit for
those who want the last word in portable set
analyzers. Pattern 409 is backed by the sume
complete data service which has been a
great factor in the popularity of the Jewell
Pattern 199.

Every service man should have a Jewell
Pattern 199 or 409 Set Analyzer. For sale by
leading radio jobbers.

Jewell offerss a complete instrument service to radio

amateurs, service men. and manufacturers. Write us
| about your instrument problems

; Electrical Instrument Company

: " 39 YEARS MAKING GOOD INSTRUMENTS 1050 Waint L powk kiee
g i umuu"u my 0l ‘:}?::etl‘::s for
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SOLID MOLDED —that is
the secret of the superior per-
formance of the Bradleyunit.
Made in ratings from 500
ohms to 10 megohms, these
accurate, noiseless fixed resis-
tors are the choice of the lead-
ing set manufacturers for grid
leaks and plate coupling re-
sistors.

All Bradleyunits are color-coded for

quick and easy identification, They
are not fragile. There are no produc-
tion losses due to breakage. Tem-

perature
Compare These ’

% moisture,
Oscillograms  and age do

not affect

Bradleyunit
accuracy.
Follow the
example of
leading radio

Oscillogram showing noise-
less peré{ormance of Bradley- manufactur-
ers, and

unit Resistors.
standardize
on the Brad-
leyunit.
§ Write for
further in-
. - formation
Oscillogram showing noisy

performance of other types and prices.
of resistors

ALLEN-BRADLEY CO.
277 Greenfield Ave. Milwaukee, Wis.

Can’t some system of tuning up be suggested
to these fellows who persist in warming up and
checking wave every two minutes? If they would
only disconnect their antennas? (r perhaps a
dummy antenna?

— (. M, Brauer, Ex-Op. WBET, KFUM, KFEL

Box 223, Hampden-Sydney, Va.
‘e Editor— QST':

Hear ye the sayings of Solomon, for in these
days, my good children, 1 do tell ye that QST is
the basis of all evil. Lo, these many years have 1
fought the omen striving to break the chains that
bind me to this infernal game of ham radio, but
the opposition grows stronger with each issue of
ye olde parchment.

Yea, for 'twas back in the time when hams
were men and glad of it when the epoch was
started, and lo, these hams carried the well-known
rettysnitch and even the murderous wouif-hong
in those days. For their enemies were fierce, and
strong men dwelt among the land who would kill
them for the noise of their rock-crusher working
through the night and slaying the sleep of those
who had good sense.

Then came the lowly B.C.L. In those past an-
nals he was a most deadly vermin. Twisting the
knobs on his whistle box, listening for the anvil
chorus, or somebody else trying to sing, and fak-
ing a brass band in falsetto, he waxeth strong.
The rattle and thunder of the hams was as the
dashing of the storm waves on a lonely rock-
bound shore, and lo, the B.C.L. heard nothing
but the din! But the hams stuck by their Cnc
Ess Tee and felt no harm.

Anon, the war is over. The hams no longer
wear striped clothes, nor do they ecarry even a
lonely wouff-hong. But the old call to arms makes
the hands itch for the feel of the brass and the
ears for the chirp of the Hamwich Islands, and lo!
the night is without sleep and the day without
work, and why should not Cue Ess Tee he called
the root of all evil?

But here's my two hucks and four bits — I'm
just one of the boys.

~=J. Gray McAllister, Jr.
W3AEV, WoGX, W4BT
P.S. — I'm sober, and the check's good.

LA.R.U. News

(Continued from page 54)

Finland producing the most contacts. Three
British stations, G20L, G20W and G6XN, have
begun experiments on 56-me., but except for
short-distance contacts between themselves mno
marked progress can be mentioned as yet.

The Society has been presented with several
valuable trophies which are open for competition
by members interested in ultra high-frequency
work.

Conditions in the 7000- and 14,000-ke. bands
were normal during the first month or so of 1930.
No outstanding work has been noticed. Foreign
and colonial amateurs interested in some specific
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SAFE
GUIDE

in the selection
of insulation for
Radio Transmitting

and Receiving Sets

VER 300 broadcasting stations,

leading radio telegraph systems,
the United States Army, Navy, Air
Mail, Coast Guard and Ice Patrol Serv-
ices, explorers like Commander Byrd,
and exacting amateurs everywhere have
utilized PYREX Insulators in many
spectacular achievements.

Regardless of whether you are sending
or receiving — on land, sea or airplane —
you should be thoroughly familiar with
the PYREX Antenna, Strain, Entering,
Stand-oft 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 vou want further advice on any insula-
tion problem, our Technical Staff will
answer your questions promptly.

Send
the coupon
for your copy

r—————_————_.—_—_

CornNiNG Grass Works
Corning, N. Y.

Gentlomen:

Please send me copy of vour new
bulletin on Radio Tnsulators.

Name

|
i
(
|
|
N
o '
N I
i
l
{
]
i
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New Amateur Band

Oscillating
Quartz Discs

A DEUUGE of orders for oscillating quartz

dises from amateur stations throughout

the country has forced us to specialize in

oscillating discs  exclusively for operation
swithin the amateur frequency bands.

In accordance with this new policy of quartz
disca specially ground for amateur band
operation we have revised our price schedule
and lowered prices on precision crystals us

follows: )
NEW PRICE SCHEDULE

Class 1 3550-4000 Kc

Discs (BON Code) 210.00
Class 2 3500-3550 Ke

Discs (BON Phone) $15.00
Class 3 3500-3650 Kc

Discs (40N Code) $12.00
Class 4 7000-7300 Ke

Discs (10N Code) $15.00
Class 5 3500-3600 Kc

Discs (20N Code) $14.00
Class 6 7000-7200 Kc

Discs (20N Code) $16.00
Class 7 3525-3575 Kc

Discs 20\ Phone) $15.00
Class 8 7050-7150 Ke

Discs 20\ Phone) $20.00

All erystals are perfect discs, ground for
power use, to absolutely correct setting of
optical and electrical axis, and are fully
guaranteed to lie within the band specified
and to be within 19} of the exact frequency
specified by the user.

Each crystal comes complete with spring
pressure type of holder, free of charge. A
{aboratory certificate of exact frequency is
supplied with cach crystal.

Orders shipped within 24 hours, or money
refunded. Cash with order or C.. O. D.

ORDER DIRECT FROM THIS ADVERTISEMENT

CLIFFORD E. HIMOE

W2AW 318-320 Lafayette Avenue
ex-WNP  Passaic, New Jersey, UL.S. A,

i

subject connected with radio communication are
remninded that the Contact Bureau section of the
Soriety is open to receive into its various groups
all such persons.

It is pleasing to record the progress of the B.E.
R.U. (British Empire Radio (Inion), especially in
South Africa, where some thirty active members
have joined. The new W.B.E. (Worked the Brit-
ish Empire) certificate will shortly be available
and will be presented to members who Luve
succeeded in working some part of the British

Empire situated in each of the five continents of

the world.
Full particulars of the Society and a free copy

of the T.&R. Bulletin will be forwarded to any

amateur who has not seen our Journal, .Address
R.8.G.B., 53 Victoria St., London, 8. W. 1.

DUTCH SECTION
By H. Pomes, Ass’t Traffic Mgr., N.V.L.R.

Although, generally speaking, conditions have
not altered recently, there are a few facts worth
mentioning as regards work in the three bands
used mostly these days. In the 3550-ke. band the
American stations were heard more persistently
than in the 7000-kec. band. As for Turopean
cighty-meter 'phone we must say that there are
not many. Unfortunately, most mnewcomers
choose the 7000-ke. band for this purpose, in
spite of the fact that 'phone on ““eighty’’ has been
shown to have excellent possibilities. It would
seem in the interest of all European countries to
settle on some cobperative scheme with regard to
the use of 'phone in the various narrow bands
now open for amateur work. {The French Section,
through its president M. Reyt, has made tenta-
tive proposals to the L A.R. U, along thig line. —
ALB)

In the 7000-ke. band it is still the same old
story: many ‘phone stations with strong carriers
and bad modulations fill the band during the
daytime. Only a small percentage is of good
quality, most of the Cierman and a few English
‘phones only being in this class. When not inter-
fered with, guod code work wag possible with all
countries of Europe. At night many United States
amateurs were logged with good strength. This
represents some improvement over previous
months.

In the 14-me. band conditions are just about
normal. March, however, should “ wind up”’’ the
best season for this band, if the experience of
former years is any criterion. Australia, New
Zealand, South Africa and British India are heard
and worked frequently. North and South Ameri-
can work was not so good, for some reason.
China, Japan and the Dutch East Indies were
heard well at times.

GERMAN SECTION
By W. Rach, Sec’y, D.A.S.D.
We are very pleased to announce that licensed
German amateur stations are now permitted to
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*’]EH[ E NAVY S | EA GLES / *

The super=rigid TAPER PLATE CARDWELL receiving condenser is
' used by the Navy for aircraft receivers. Unaffected by shock and
vibration, absolute constancy of calibration insured, the taper plate
| CARDWELL is superior for any short wave or broadcast receiver.
: CARDWELL TRANSMITTING CONDENSERS are selected by ex=
: perts for service on land, sea and in the air because they are
mechanically sound, sturdy and fundamenially right, their
worth proved over a decade of hard, exacting service.
‘ Take a tip from the experts and leave nothing to chance—that
f outfit you expect so much of deserves CARDWELLS.
.; There are CARDWELL transmitting condensers for Amateur, §
Commercial and Broadcast use and receiving condensers in

[ .. 9 —
| several types and a broad range of capacities. paltting v
| Cap. 00033 Alr-
gan—3/32"”  meas-

All good dealers carry Cardwell Condensers. If you are unable tred from’ stator v

ad)acent rator.

to obtain them, write direct. Send for literature.

~T CARDWELL
2=l CONDENSERS

The 201-E 2 plates). A
\ taper plate condenser for
‘ The sracor plase f a- THE ALLEN D. CARDWELL
: justable, affording max

xmumx.apac:txesofiron; MANUFACTLIRING CORPQRAT‘ON

50 to 10 mmfd. Price $4.

’E# 81 Prospect Street, Brooklyn, N. VY.

Since [n’oacfcastmg Aegan

g TH‘E STANDARD OF COMPARISON 7~




TESTING INSTRUCTIONS
FOR SERVICE MEN

.
\\\‘3\““ ‘°v~g“€\f’“

«(5‘0“ ‘:\ ™

For
use
with

Model
547

RADIO SET TESTER

This Instrument, and this Manual which is
furpished with it, together provide the most
complete and up-to-date equipment available for
servicing radio receivers. Klectrical data for
practically every set on the market is contained
_in this book — which is made up in loose-leaf
form so that purchasers of the instrument who
turn in registration cards are automatically sup-
plied with latest information.

This instrument has achieved wide success
among dealers and service men. It is preferred
hecause of its dependability, ingenious design
providing ease of operation, compactness and
Jight-weight portability. It will make all the
required tests on any A. C. or D. C. sct. Durable
hakelite case and fittings. Provided with 317"
diameter instruments.

ENSTRUME T§

WESTON ELECTRICAL
INSTRUMENT CORPORATION

2 Frelinghuysen Avenue Newark, N. J.

use & part of the St-meter band, from 85.71-
33.33 meters. It is hoped that this privilege will
help to relieve the c¢ongestion on the 7D00-ke.
band. Already several GGerman amateurs have
moved up to the new territory, two of the first to
go heing D4ABV and D+ADU.

Although spoiled by QRM, quite & few W-
amateurs were_ heard on 7000-ke. with good
strength as (‘dl‘lV as 2200 G.C.T, and quite o few
German amateurs worked them, among them
being DIABR, D4UAL and D¢¢7. The lutter is
using a brand new transmitting system, which will
be dealt with in an early issue of our official or-
gan, Q.

Some good low-power QS0’s with American
amateurs were effected, among them being those
made by IM4BY (6 watts) and D4GY (7 watts).

On 14-mc. much European traffic was carricd
on, in addition to some excellent DX. DIGO
(4 watts) worked ZSGN and FIX4RM, and DAGJ
(2.5 watts!) had QSO’s with FM. DiGW (3
watts) worked I'M and YT.

NORWEGIAN SECTION
By G. 1. Petersen, Vice-Pres,, N.R.R.L.

C'onditions during the tirst part of the year
were had, most stations reporting ()SS and weak
signals. However, some U, 3. A. stations have
been worked by LA2B and 1LA2X. The last-
named station, QRA Bergen, is a very active
newcomer to our ranks, and the operator — 17
vears old — is always on the lookout for DX
QR0O's. At present. he is working in the 7000-ke.
hand. LA2C and LA2K are increasing power io
50 watts, hoping to warm the Zeddie detectors
goon. Hi!

One of our members who i3 now a ship operator
worked armateurs practically cvery night while
lying in the Black Sea recently. e was QS0 both
the Kast and West Coasts of the United States,
among other things, although this was done later
when the ship was off Algiers. All work was
accomplished in the T000-ke. band.

I4-mc. conditions have been rotten.
says his only DX has been a long ZL.

Our new regulations have not vet heen issued,
negotiations still being under way. Our govern-
ment officials are steadily pursuing their activities
agninst unlicensed transmitters in Norway. In
this work the members of the N.R.R.L. are
anxious to assist, since we have been receiving
every support from the authoritics. To this end
we would like to request all foreign amateurs to
refusc to communicate with unlicensed Norwe-
gian transmitters. All licensed Norwegian sta-
tions have calls following the form of LA1A,
LA2A, ete. Up to the present time no LA3 calls
have been issued. Cards for unlicensed Norwe-
gian stations will not be forwarded by our ()SL
Bureau.

LAIG

SpANISH SECTION
By Miguel Moya, Pres., Asociacion E.A.R.

One of the most noteworthy events in the
Spanish amateur world this winter was the con-
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R- ¥. . QUALIFIES YOU TO MAKE MONEY AND ITS
NE!

SERVICE KEEPS YOU UP-TO-THE-MINUTE ON THE R
TELEVISION ANO TALKING PICTURES

. T. T.

00 167125 %,

AWEEK

Raddio
Hperator

‘8 to *"ﬁ‘“‘

EWEST DEVELOPMENTS IN RADIO,

R uz//u hh/mp
2

P w\/uw hY III(/u

OB S Rig lzt at YourquerT ips

WHEN YOU ARE RTIL TRAINED IN

RADI‘D‘T[I.EVlSlON ~Talking Pichures

Brg PAY JoBs! SPARE TIME PROF-
18l A FINm BUSINESS OF YOUR
QwN! They’re all open to you and
other live wire men who answer the
call of RADIO. The fastest growing
industry in the world needs more
trained men. And. now come ‘Tele-
vision and Talking Movies—the
magic sisters of Radio. Will you
answer this call? Will you get ready
for a big pay job Now and stepinto
# RIGGER ONE latar on? You cando
it EABILY now.

R.'T. I. Home Training Puts
You in This Big Money Field

Radio alone, pays over 200 M1L~
LION DOLLARS a vear in wages in
Broadcasting, Manujacturmg Sales,
Service, Commercial Stations and
on 'Board the big sea going ships
and many more men ure needed.
‘Television and Talking Movies open
up other vastfieldsof money-making
ouportumtxes for ambitious men.

FRED H, SCHNELL

Chief of R. T. I. Staff
Twenty years of Radio
Isxperience, Firsttoex-
tablish two-way ama-~

YFlu" «© ommumclnon
EFormer

2dio ing —
vonwill likahis rnendly
manner of helping you

ize your ambition.

Amazingly Qulck Results
You want to earn Bic MoNEY, and
you want some of it QUICK. R. 'T. 1.
“Three in One”” Home Training—
Radm-Televxsmn-TalkmgMovxes—
will giveit to you, becauseit’s easy,
practical, and is _kept right up-to-
date with last minute information.
In a few weeks you can be doing
actuai Radio work, making enough
EXTRA MONEY to more than pay
for yvour training. In a few short
months you can be all through—
ready tostep into a good paying job
or start a business of your own. A
Bic JoB—Bic. MonNEY—A Big
¥uTurE. There is no other business
in the world like it.

Investigate—Send
For R. T. L. Book Now
Don’twaste a minute. Findoutwhat
the great Radio industry, which has
grown faster than the “Automobile
and Motlon Picture business, has to

R\ Training
BringsBigJobs
& Tlése./

8

8500 EXTRA MONEY
2me h; THsb\ d m
:vlanr?tr nrvf}'xg )(71? ;giﬂlvo ;':u:&:. i 'his ls I”

are umewurk,u l have a pcrmanent

“:muon with my father in our atore, §
&ive y&ﬁl all the credit for the abuve.
OF) chm

R. 1, BoxX 81, Greenville, Kz,

mare.: ——bwm ISELY,

}mx 91, 8t. Joe, lnd.

SALARY RAISED 331-3%

(ret into this great business that is live, new
and up-to-date, wherethousandsof trained men .
casily earn $60 to $100 8 week—where $10,000
a year jobs are plentiful for men with training
plus experience.

' Easy To Learn At Home~
in Spare Time
Learning Radio the R. T. 1. way with F. H
Schnell, the ‘“Ace of Radio” behind you is
FABY INTERESTING, really FuN. Only a few
spare "hours are needed -and lack of education
or jexperience won't bother you a bit. We fur-
nish all necessary testing and working appa-
ratus and start you off on practical work you’ll

offer you. Find out
whatother men are
earning. SER How
EasLy You CAN
GET STARTED. Get
the facts about
Radio, Television
and the Talking 3§
Pictures,firsthand, §
in the big R. T. L.
J'RES BOOK. Learn
what this R. T. I.
‘“Three in One’’
Home Training ean do for vou.
Mail the coupon for FREB

I nln now Radio Service Manager for

e H. N. Knight Supply Co., distribu-

tnhx for hverea v Ragio Recslvera in

Oklahoma, and Texas

an increase in ulnr ot about 8.5 -3%
since { rnronﬁd your sch

(_.onbon 618 E 6Lh St.

Oklahoma City, Oklas

RADIO & TELEVISION INSTITUTE
Dept. 104, 4806 St. Anthony Court, Chicago

Send me Free and prepaid your BIG BOOK
“Tune In On Big Pay’ and full details of your
three-in-one Home Training (without obliga-
ting me in any way).

anban

t
1
enjoy—you learn to do the jobs that pay real Book Now. 1t Name
money and which are going begging now for RADIO &'I‘ELEVISIDN INSTITUTE
want of competent men to fill them. 4806 St. An‘thonv court, Chicago__| Address S
R». T. §. * T. 1. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE {
o . 3. PART TIME OR FULL TIME BUSINESS OF YOUR OWN I City State I
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— SERVICEMEN,
—AND AMATEURS

These three books cover the
entire field of building, repair-
ing and ‘“trouble=-shooting’” on
modern broadcast receiving sets. The
Library has been brought right up-to-the-
minute in every respect, including the very
fatest developments in the design and manu-
facture of equipment. The recent interest in
short wave reception is reflected in a section which
deals with the construction of this type of receiver.

THE RADIO CONSTRUCTION
LIBRARY

‘Three Volumes, 6x9, 993 pages, 561 illustrations

studv course, but a ready means of reference for the
maore experienced radiotrician. Step-by-step information is
given on wiring, “trouble-shooting,” installation and
servicing to yet the hest tone quality, distance and selec-
tivity in broadcast reception from all types of sets,

Data is given on equipment, such as loudspeakers, an-
tenna systems, battery eliminators, chargers, vacuum
tubes, etc. The text is profusely illustrated throughout.
NO MONEY DOWN — SEE THESE BOOKS FREE

Simply clip and mail this coupon

McGRAW-HILL FREE EXAMINATION COUPON

McGraw-Hill Book Company, lnc.
370 Seventh Avenue, New York
‘*You may send me the Radlo Construction Library, three
volumes, for 10 days’' free ~xamination. 1 agree to remnit an
initial payment of $1.50 at the end of 10 dava ‘and $2.00 a
mnr;‘th until the price of $7.50 is paid —owr— [ will retumn the
8.

fome Address. ..o e
City and State. . .. .. .. e e ..

B T S ——

FOSilion . ..o i i i i e

|
l
I

\ Short Wave Instruments
A or Special Receivers and
4 Transmittersbuilttoorder

Under Engineering Supervision
We woulq be pleased to quote prices on
any special apparatus you might re-

quire.
Please send complete Specifications.

Still the best in Short Waves. $£0.50
The Short Wave “Four™............co0vnnnss 69
W.E.E. Calibrated Wavemeter in $19.50

& handsome Walnut Cabinet................ 12
W.E.E. Audio Oscillator....................... ?17'50

Send for information on these three items.

Wireless Egert Engineering, Inc.
179 Greenwich St. New York City

vention of the Asociacion E.A.R. at Barcelona.
It was a (horoughly enjoyable aifair, and every-
one got much pleasure from the programm of
lectures, demonstrations, visits to local radio sta-
tions, etc., which had been arranged. Our tech-
nical talks were particularly interesting and
featured such people as Professor Mesny sand
Professor Clabrera.

In the “Palacio de Proyceciones' at the In-
ternational Exposition there was installed an
amateur booth where transmitting and receiving
apparatus was on display. There was also a very
fine collection of QSL cards from all over the
world, loaned for the exhibit by various Spunish
amateurs,

‘The Fxecutive Committee of the F.AR., act-
ing on behalf of all Spanish amateurs, paid a very
nice tribute to the President, Mr. Mova, when it
presented him with a gold and enamel medal and
an inscribed parchment thanking him for his
efforts in behalf of amateur radio in Spain and
for his work in founding the Asociacion E.A.R.
Mr. Moya recently collaborated with the govern-
ment authorities in working out regulations which
provided Spanish amateurs with the maximum
of privileges under the provisions of the Wash-
ington Clonference of 1927 and the Hague Tech-
nical Conference of 1929.

The compiler of this depariment, also wishes to
express his thanks to Dr. Luis Cirera, of Barce-
lona, for his kindness in forwarding full details
of the amateur convention of the E.AR., includ-
ing 8 copy of the program, and photographs of

SOME OF THE CONTESTANTS IN THE TRANS-
MITTING AND RECEIVING CONTEST HRLD FOR
SWEDISH AMATEURS BY THE 8. 8. A. A7 THE
ENT THIRD ANNUAL MORSE (COMPETITION.

There seerm to have been excellent facilities available for
rhis judging by the smount and arcangement of equipment
on the tables,

the amateur booths. It is unfortunate that the
photographs did not turn out sufficiently well to
reproduce in QS7', but we ¢an assure the Ameri-
can hams that the Spanish gang did a thoroughly
good job and one which any American club would
have to work hard to equal. Congratulations,
EAR’s]
SWEDEN
By Osborn Duner, Sec’y, S.8.A.

All Swedish amateurs were interested recently

in the Third Annual Morse competition of ihe
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‘Be a Radio Amateur!

OWN AND OPERATE
YOUR OWN SHORT-WAVE
SENDING STATION

e OULDN'’T you like to have your own home-made station
and talk to your friends all over the world by dots and dashes? 25,000 radio arnateurs in
every country of the globe are doing it, 17,000 of them right here in the United States.
Join them and get in on the fun. It can be done easily and cheaply!

Every c¢vening thousands of amateurs talk to each other over their home-made stations in
almost every city and village in the land, sending messages back and forth. You can do it
too! Imagine the thrill of communicating anywhere you wish, of making hundreds of new
friends over the air. When storms destroy the telegraph lines in your community you can
help in the emergency communication for which amateurs are famous. You can send
messages almost anywhere, you can tune in and talk with polar exploring parties and
expeditions in the jungles! Amateur radio is the most entrancing of hobbies.

Send 10c for This Booklet Which Tells You How!

The amateur’s association has prepared a fascinating booklet that tells the story of
becoming an amateur from start to finish. It tells you about the short waves, how to get
started, how to build a fine but simple transmitter and receiver at home from inexpensive
parts, now to learn the code easily, how to talk to other amateurs in amateur language,
how to operate your station. Everything is here and in simple words — nothing left out.
Complete descriptions, detailed instructions, many clear illustrations, and written so you
can understand it.

Send in your 10c to-day for a copy of “How To Become a Radio Amateur.” It will start
you in the most thrilling hobby you ever entered, and we’ll guarantee it will be the biggest
dime’s worth you ever received!

A SUGGESTION TO AMATEURS

HIS beginner’s booklet is the finest thing that has ever been published

for those friends of yours who would like to be amateurs but don’t
know how to start. It has been most carefully prepared, handsomely
printed, 32 pages 714 x 1014, large clear illustrations. It is being sold for
considerably less than the cost of publishing and distributing. You need a
few-copies. Special quantity price, $1.00 per dozen copies, postpaid.

AMERICAN RADIO RELAY LEAGUE

1711 Park Street + o+ o+ Hartford, Connecticut

Say You Saw It in Q87" — It Identifies You and Helps QST




Build Your Own Voltage Multiplier

< <
4 3 Sl
3 £1E31e2ld
S 85132 Sé = 0= MA
EIIRIET RS
10 50 100 250 500 1000 —  Wolls

The Super Akra-Obm wire-wound Resistor is cepedally
adapted for use as a Voltage Multiplier as shown in the
above diagram, It is carefully designed to insure an accuracy
of 1 per cent and a comstant permanency of calibration.
Its use is also highly recommended for L.ahoratory Stand-
ards, High Voltage Regulators, Telephone, Equipment, and
Television Amplifiers, ?md and Plate Resistors, etc.

._\ lﬁ:er

OHM

ﬁi wms’ wwun

200— 80,000 ohms
90.000— 150,000 ohms . .
£75.000—250,000 ohms. .
300,000—500.000 ohms. .

bHUNTS (or 'u\crcaung the range of milliammeters,
cach, Let us know Tour require-
nents. Specify make, mode! and range of instrument.
Ask for Bulletin 62-C

containing voltage multiplier data for the use of Super
Akra-Ohm Resistors with milliammeters.

8 Shalleross M, Compan

ELECTI![AI. SPECIALTIES

DOUBLE
YOUR
SPEED

Make MORE MONEY

1hrough The CANDLER

STEM Courses in Speed-
hand-—ngh Speed Tele- :
graphing and Telegraph Walter W. Candies
Touch-Typeuwriting. Former World's Cham-
plon Operator and Au-
thor of The Candler
System Courses

SPeedhand — A complete system
telegraphic-code shorthand. In-
creases transmitting speed 50% in
one day, Send whole words mﬂte i
of single letters, Big demand for Speedhand-code operators.
‘The Candler System Course in gh-Specd Tele-
graphing — A course of crain-
ing for Radio ©perartors,
dcsxgned to bring about com-
édetp Co-ordination of all the
aculties used in telegraphing so
that sending and recciving be-
comes essy and nazural. McEl-
roy,world’s champion radio oper-
ator endorses no other course,
Telegr J,’h Touch-Typewrit-
ing — the only typing course
the correct use of the

in telegraphy. loubles
typing speed in tew days.
Empioyers radio “operators
are constantly secking operators
who have the ability and cour-
age to do FAST work. These
oourees are guaranteed to de-
velop SPEED in any operator
Money back if not satisfied, Wri
for particulars. State it u\her—
wvsted in combined or separate
courses.

THEC .AN DL. ER SYSTEM CO.
6343 S. Kedzie Ave., Dept.
Lh icago. Iil.

Swedish Transmitiing Amateur Clubs (8.S.A.).
The winner was Mr. CGoran Kruse, SM5TN,
with a speed of 25 words per minute. FB! He
received a silver cup and also the first challenge
cup for the championship trophy which consisis
of a golden key {(Ericsson type) presented by
SM6UA and SM5TC.

The competitors in the match were divided
into three classes: the first class was for speeds
between 20 and 25 w.p.m.; the second class for
12-16 w.p.m. and the thlrd class from t-10
w.p.m. Prizes were distributed for the winners in
each class; there was also an honorury prize for
the best transmitter. The competition was held
in the rooms of the Royal Swedish Telegraph
Administration, and a great deal of interest was
shown by hams from all over the country. ‘The
photograph shows sume of the contestants about
to start.

W.A.C. CLUB

Certificates issued during 1927

E. F. Raynolds, nu2MK; C, E. Jackqon. nu-
“LHVI Martin Solotar, nu2CYX; J. €. and

L. A. ana.vesp su2AK; A, F. Pametvm, sulBU;
L U.and 1. E. Bryant, nu4BL; W. P. Ingersoll,
nu9BHT; Lyndon Farwell, nu6ZAT; J. W. Rid-
diough, eg5S7; Harold Hartman, nu5QL; A.
Balling, nu8ALY; R. Munday, egdMA; A J.
Jacobs, foA5X; Robert Baer, nulVC; Horatio
Seymour, nu6VZ; Walter (. Smith, nu6CCT;
Everett Kick, nu7EK; H. L. Palmer, eg6TD;
Leon Schiegel, sc2AS; John F. Cirinan, n)2PZ;
Jack Nutt, nu6VC; Robert E. Henry, nu9ARA;
R. W. Ba,zley. engB, V. (mmnch_ ek4UAH;
H. H. Gireen, nu5AQ;. W. J. L'Ecuyer, nulALR;
the qtation of the 12th Signal Clo., Phil. Div,,
U. 8. Army, Ft. William Mchmlev, Rizal, P. [,
opIHR J. M. Hayes, nu6BAV; Leo Wllber,
nulMV; G. W, G. Benzie, ai2BG; H. L. O’'Hef-
fernan, egbBY; Orrin H. Brown, nutCKV; B.
Hill, foA3%; E. A. Dedman, eg2NH; R. Pollock,
egdKU; H. Brian Wilson, ackHB; Bruce Boyd,
nulPY; F. J. Quement, nu6NX; Melvin D.
Whiteman, nutCDW; N. Shrimpton, 0z1AQ;
David Buchanan, o0z3AR; Charles Naguata,
nu7DF; Stanley W. Lang, nulAZD; G. N. P.
Allaway, foA3X; F. J. Singleton, egdUUW; Bruno
Brunacei, eilGW; L. E. Martin, nu6kB; R.
Chilton, 0a2RC; ILouis Fra, «biBC; T. €.
Simonsen, sb2AS; German Sarbach, sa(GA2;
Dave Sloan, nu7RL; C. Merwin Lewis, nu9CCS;
Robert Oxenham, foA4L; Walter M. Bolinger,
nubBUX; Carlos E. Juele, sulFB; Marcus F. J.
Samuel, eg5HS; Nat, Pomeranz, nu2APD; sta-
tion of the A.R.JI, e¢ilRM; Willilarn Crim,
nutAZS; Walter Jennings, nulON; Charles H.
Green, eg6YD; G. W. Thomas, eg5YK; Russell
D. Valentine, nu2GX; Oliver Seely, nu6B.JI,;
Wayne Taylor, nu5AUZ; J. F. de Younge,
nu2MD; A. E. Bessev, nubDFE; C. W. Purk,
nubAQOI; Ricardo Walder, sulLD G. 1. Joncs,
anAEK Lawrence Higgins, nubLAE Don (.
Wallace, nu6AM; W. M. Crockett, 074AM Tom
Juntges, nuﬁBXI William J. Zeidlic, uu5W7
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PERRYMAN

Rectifiers
P.R.872 = P.R. 866

HOT
CATHODE
| MERCURY
VAPOR
TUBES

P.R.866 |

Fil. Volts

Fil. Amps. ]

Peak Inverse Volts,
5,00

,000
Peak Plate Amps., 2.5§
Valtage Drop 154
Overall Length 58'/ ”

. /

fam.  2-
Price . $18.0

5,
eak Plate Amps. 0.6
Voltage Drop 5
verall Length 62"
verall Diam.. 2%"”

S

| HE P.'R. 872 and P. R. 866 have met with instant acceptance by trans.
mitting amateurs. Transmitting amateurs tell us these two new tubes
fill their need for a reserve supply of rectified current.

{ The P. R. 872 furnishes an extra large supply of rectified current. It has
more than four times the capacity of the P. R. 866. The P. R. 866 is suitable
for the transmitting amateur who needs 0.6 ampere maximum output.

2 Because the P. R. 872 and the P. R. 866 FOR LOW-POWER

.‘ possess a low and practically constant

[ voltage drop, both tubes furnish a stable TRANSMISSION
i source Of plate ‘roltage' P. A. 250 e o o $11.00 N
Built with the same rugged strength for P. A, 24; .'. .

|
’ which all Perryman Tubes are famous,
\ comhined with the low operating tem-
! perature of the oxide-coated filament and
the extremely low voltage drop resulting
; from the mercury content, the P. R. 872
| and the P. R. 866 open new fields for
i amateurs.

. L] [ ]
P.A.210A .. 9.00 '

{Oxide - coated filament, standard -
210 characteristics)

The same rugged construc-
tion which has made Perry-
man tubes famous, assures
extremely uniform charac-
teristics, These tubes oper-
ate on guaranteed grid cur-
rent at the rated voltages.
Each of these tubes is spe-
cially selected and tested to
. suit the particular require-
% ments of radio amateurs,

SPECIAL, ATTRACTIVE PROPOSITION
: FOR LICENSED AMATEURS w
S R R R S A a0

LY,

PERRYMAN ELECTRIC €O., INC., 4901 Hudson Boulevard, North Bergen, N. J.

Please send me the following tubes: for which I am enclosing (Money order) for §
P.R.872 @ $18.00 (Check)
P. R. 866 @ 8.00 Srasi,
. P.A.250 @ 11.00 Name......cccovvvrvrivnrieeirinrannnn.
. P.A.245 @ 8.50 SEPEEL.......oc.evetiiiiiiieiet eetete ettt et sbebssaesteasase
P. A . 210A @ 9.00 City State
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Heavy
going!

ROPER power control is necessary
to propel your automobile through
the winter drifts.
The music from your radio receiver,
wallowing through the sleets of static
and the storms of internal self-inflicted
noises, needs ample power PROP-
ERLY CONTROLLED.
That’s where the scientifically cali-
brated CENTRALAB volume control
plays a major part in the proper per-
tormance of your radio.
For smooth, quiet operation insist
that your radio be CENTRALAB
equipped.

Write Dept. 320 F, For Free Booklet

“*Volume Control
Voltage Control
and Their Uses”

Central Radlo Laboratories
Dept. 320 F, Keefe Ave. and Humboldt.
MILWAUKEE, WIS.

Centralab ‘ l l |

America’s

most highly endorsed, besgt written and most up-to-date
radio text and reference book

‘“RADIO THEORY &
OPERATING”

800 Itlusirations
By MARY TEXANNA LOOMIS

Pyesident, and Lectvirer on Radio, Loomis Radio Callege.
Member Institute of Radio Engineers

962 Pages

Now nearing 50,000 circulation. Adopted and nsed by all the
yovernment radio schools, all the leading radio schools of
this country and Canada, and nearly 4(X) universities, tech-
nical colleges and high schools. Why bother about having a
dozen or more radio books when this covers eveiything?
And the price is only —

$3.50 — Postage Paid

47 chapters covering the entire subject, including Television,
Radio Construction, Radio Repairing, Radio Servicing,
Marine Radio (perating, Radio Compass Work, L.and
Radio Operating, Broadcasting, Airways Communications,
Message Korms, 1929 Radio L.aws, l.atest Diagrams, Junior
Engineering.

For sale by practically all bookdealers this oad

Soreign countries. Or sent, posiage pasd, on receipt
check or money grder.

LOOMIS PUBLISHING COMPANY

Dept. 5 WASHINGTON, D. C.

Fric Megaw, gi6MU; Jorge Bernain, sc2AB; A.
R. Goodman, foA6A; John A. Lucas, uh(xl:}DL
(. Homem de Mello, sb2AX.

Some list, isn’t it!

Calls Heard

(Condinued from page 56)

wlajq wlzal wiaxn wirm wlaio wia) w2ssm w2rq w2ato
wZman w2amr w2bai wZmbi w2kj w2zai w2nr “..tnu
w2wa w2afj wipa wianh w3au wlarp w-pr »\4nn i
widdq woell aulbd audan au¥:
cnSmb ctZao eilw eulot eudaw eudcasn :
cubam fmRax fra8kr fmsht frearl49 froarl.il frwm zSJf
g5hz ghHvu ghzn ghak gibr ghwf haida haixx hai9a kiam
ktua ohlj oh2nd oh4ow oklktn oklex ok2va ok2ua vkidha
okdar okdka ozlk 0z7mk pallvz paxa paOxyz palla palja
patuv paljr padxi smitn smbua smirv titac z2llav zllas
zadf

OZ1A, Niels Jacobsen, 29 Bredgade, Copenhagen,
Derinark
7000-kilocycles
ap7ax au7bg auSat kalzc yi2gq

14,000 kilooycles

auluo aulap au7ab auvae au7kad au7kap faXbak fk2ms
fkGer fmdbg fm8gke fm&kik fm&rit fuficr lu2fi pkljr pk4bs
pw2iad pylah sulkw su&rs suSwy us7ap velbr ve3il vedou
veduo vedaw vkZho vki3ex vkimu voXae vulZdr vq2ne
wine wlaep wlafb wlanz wiapq wlaze wiber wlbil
wibkg wlbsm wicez wicek wida wldai widp wikr wiom
wira wirw wive wlyb wiady wZaox w2aoi w2arb wibih
w2biv wlhjg wibka wilcjk w2ip wijn wZ2mb wlrs wiajd
wimv wdaef wizzk wied wiaxa wiecab w8epo widme
wlhx wiet yilac yilmdz zilar z1lfr zllfw zl2aw z13aj
21325 #8lp z82n zsdm 735w 240z zubn

Lawrence R. Mitchell, 1106 Kcnneth Dreove, Lake-
wood, Ohio
3500-3550-ke. 'phone stations
wilbmn wlqo wiejt wlaby wibox wZbhza wilalk wlhk
winj w2fr w2aja w2aow wiced wlauy wibsh w2iu w2bre
wipz wiain wi3ak wigo winex uinlz wian wioo wice
w4pd wdakt wdabo wikx wiawp wd
wibin wSdpd wou wRazx wlkaou w8rw wii
w8ahz w8adf wsbux wSdbq w8doo

hdril w‘(nkw
w&ajh w8bco wibjw wRdal wSdbu wSce wlbne wéesa
wSewu wibye wlafq wSazo wRiaos wibxy wsbhuw wSawa
wibri wibf widot wSe¢j wiaju wsblu wkdiz wiwl whaex

wSdia wispd wlqsl wiieo wShxb whdld wsbwx
wham wihrz wédef wird widke wiawt wibao wilt wShi
ol widee wrdap wRaiw wSahf wXdvn
wSald widee wsafe wshys wédep wsejb wimm wilgin
widep widay wiavu wileme wiagx wilahg wiceme wifnt
wifot wiesl wiflz wiefq wiauf wileng wieym wifld wlew
wiabh wieno wigkv wdagx widhe wiaeq wiful wofuj
wleyv wibag wihch wifyf widzt wifor wildj wiicnit
wiaum wigks widkx wideq wiaer wofls widxo wieri
wleqx wieel wihgki wigw wifke widxt widfmi wibty
wicg] wiecfe wilewx wigaq wibwi widaq wibjw wicee
w9dho wilcdg wicjw wiffo wiceg wilewa vesem velel

'SX'D, QSLL vie. R.E.F.
7000-ke. band

wlajx wipk wicja wlaol wisbn wiwn wlauk wlaje wiafb
wlajc wlja wlara wlicjj wibds wiae wlaiq wlept wlhds
wleou wickd wilea wiard wicmt w2fa wign w2sm w2evj
wieny wlewk wiboz wilal wZenm w2kj wibjo wiavm
w2bvy wiexl w?bmm wilbegj w2bpx w2afr wibia wlanr
w2ku wialo w2auu w2bai wibre wibm w3nt wala wiard
wior wiecab wdanh wink wike wiux w3bph w3aiy wiua
wing wiwe wiaf wift winef wigl wiei wdik wdeo wimm
wiakt wiaii wifr wiajk wRadm wSe Senh wibti w&boy
wibaz velda veleo veldr veZbd veZea voRa voSmo emok
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THORDARSON
B-Eliminator
TRANSFORMER

using the Raytheon

- : volt tl]amefm. centre - using, ihe Ras
| : tap. Kine for power O tube. Will carry
ol | E f‘ supply for 714 wat- qhollome Omel the maximum current

. THORDARSON
TRANSFORMER

150 watts, 400 volts
- ecach side of centre
- tap at 375 M. A. §

ter or for crystal 45 VESEY STREET consumption without

control power =up- overheating. 285 volts
/ ply. Spevially priced NEW YORK on each side of centre.

for a_short time New York’s Headquarters  lowr voltage mav

; only. - Kach $3.95 . for P medd! (%f;ircongl
; Transmitting Apparatus NOW only ..§7.65

Make your own transmitting and re- When in Town Visit Our Store
iceiving coils. Copper tubing transmit-

ting inductance. i
" Sine of tubing ACME “yg\;s’;grlf “ovrex | (@ NEON cLow
L . , AC - o :
) . 3 1" 4 I3 J 4 B -t o O -
I;”]“’,;,f a3 ;6 AN BRADLEY FLERON LAMPS
3587 dc 106 15c* THORDARSON For ‘wave mcter and other
R I ELECTRAD ~ NATIONAL uses; candelabra e,
i Prices per turn LYNCH SIGNAL {34 inch long over all.
f FLECHTHEIM Speual ............ $1.75
Ham Green, double silk covered, No. NA £_ION;\1114ARE§§§BULB
l6re€mvmgm1uctance ’ENE L 10 . s
” . . CARDWELL Aluminum Shield cans and panels of
5 o g}gg‘]g'{g; - . j(s’g gg: 1:3{ IN STOCK every description (o order.

:r SPECIAL NOTICE

The 6th edition (second prmtmg) of the Handbook contains 6 pages of items you need
from time to time. Look for Them.

Write jor special folder and prices

DUBILIER /26 547465 | THORDARSON ™ FLT

Heavy duty, rugged double Filter

These i S . Reactor for Kilter Circuitgin Trans-
These Filter Condensers are designed mitters, Power Amplifiers, “B”

. for use in filter circuits in Transmitters., § Eliminators and various other pur-

and all high Voltage Socket power de- | poses. {{ Each Choke hasa 2000 Volt
vices and Power Packs. insulation and the 1D.C. resistance of

i > each Choke is 108.5 ohms. (('\When
connected in series this Filter Re-

actor hai].]s a cagaci:.y of 36 htfl’ll’i!:iﬁ_ at
250 mills, and when connected in
SPEClAL sz.zs parallel 18 henries with 500 mills

4+ MFD. D.C. Working Voltage 600 V

'TYPE PL 571

carrying capacity.

MODEI T-2458

| List Price $7.2§ SPECIAL 6-25 List Price $19.50

1930 SHORT WAVE RECEIVER

A short waye receiver that's got them all beat. Best circuit
dusign and finest mechanical construction. 3-Tube Re-
ceiver — detector — 2 zudio, using three 201-A tubes.
tiniversal tvpe, continuous range 15 to 100 meters; ama-
teur type covers Ham hands 20-40-80 meters with
generous spread on the dial. List price $60. %37 50*
Special Offer.met ... . Lo o

SHORT WAVE X-MITTER . . .
714 Watt Eartley type Transmitter. Will operate with a LEEDS 50-watt socket, positive contact; heavy
201-A tube, with 90 volts on the plate, up to a UX-210, phosphor bronze springs, heavy brass shell; highest
with 30 watts input; has plug in transmitting coils. List grade porcelain insulated base; will hold your tube

price—Lkit $55. Completely constructed $7¢
Special (ffer, completely constructed ... ... ! . in cne position. Specially P“ced

LEEDS RADIO LABORATORIES

Precision Custom Built Short Wave Receivers and Transmitters

This department under the anupervnsmn of the Short-Wave Specialist Jecrome Gross. We design, construct and advise on any
mazerial for the **“Ham’’ Broadcasting station or laboratory. Write ferry (:ross for advice on any of your problems.

By
Insistent
Demand

PLEASE PRINT YOUR NAME AND WRITE FOR MAIL ORDERS FILLED SAME DAY
ADDRESS FPLAINLY to AVOID DELAY SPECIAL PRICE LIST 10% Cash Must Accompany All C. 0. D. Orders
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ARCTURUS

Luick Acting

RADIO TU BES

GET PROGRAMS

IN 7
SECONDS

ARCTURUS RADIO TUBE COMPANY
NEWARK, NEW JERSEY

AD. AURIIEMA, ING

‘s Ewport M

116 Broad Street, New York, N. ¥

Y

Scientifically equipped
to econvmically export
dependable receiving
and transmitting radio
apparatus

14,000-ke. band

kd4aan kdacf wlcez wlbux wife wizw wive wilbwa wileck
wibeb wicio wijr wibit w2ai wilarb wiamr Wacm
wick wibjg wZbai wibtr wZevj wilrs w2av w2jn wiard
w3acx wiajd wiso wdakt wdahl wdaij xw7eff xwSben
xw8djv exsbji xwdpo xwladg velbe velbd velap velan
velz cm2jt

W44V, William T. Golson, 501 South Appletree
St., Dothan, Ala.
3500-3550-ke. ‘phone stations

w3bms wiia wihn wihb w4tm w400 wiqz wiujb widan
wiawp widie whtu wibhf whbi wladf wSaku wiajh wXdce
w8bbd w9afn wiske wienu wdaux widox wistv widjw
widwi

1750-ko, 'phone stations
wilt wiojh

ZI4BH, S. W. Boon, Box 66, Stralford, New
Zealand

wipi wlayo w2bse wiso whdgi wtdqv w7ae w&if w8ber

widaq wibni wifxi wiehx wibzo widnz w9bbl wibqu x4i

3500-ke. 'phone
wbdix

ZLIFV, A. Evans, Wairea Rd., Papakura, Auck-
land, N. Z.

wlanz wlaue wilasu wilgh wlegt w2amr w2arb wibac
r2bjg wibvg wijn w3pf wdnef wikh winf wi4ll woaep
whHawd wibzg wibez wSmm wimx wige worg wizn whaak
wobagd wbaya wibgf wobtm wibwf wbtbzv wtchd wiexy
whidui wtifs wosf wiud winao wiaat w7aax w7abh w7uia
wibb wiek wifb w7it w7li will w7lz wipp wiun wsafb
wlaxz z whdbs wHdld wSidsi wBgz wize wilez wilecs
wifbvy wiffd wogj wilf wipp aclbd aclsm acifr celak
celav cellbm celeai cedci ceddg ceTaa d4yt fRey fxfr f3ha
fiho fRlgb fiklrp g5bz gbtz gbvp gbwt j2cb j2gk j3iz j4dk
Jlu3pa luSei 1u9dt oadh oadj oadr oads ozda pkdbf pkibo
vabiab vafiae vataf vatah spiba

WS8EZ, Thomas Hale, 2412 Front St., Cuyahoga

Falls, Ohio

14,000-ke. band
whnel wiafi woal wohHaoe whbham withax wibev wibip
wtbnj wibpin wtbrk webto wibux wteks wievi whicxw
widgn wtdmk wtidax wédyv weéegy weehi wieie wtejo
whegb wbesf wotesq wteug wofe wbid wilk wtqo wtuz
wbvq w7aar wracx w7adb wbaiz w7ame w7anj wijc wrbe
w7li ceZbm ceS5aa cuBuf ctlaa ctlce f8fk f&o f8hr fRjm
iRlgb i8lx glop gdme g6qo heZjm lulba luZea lusdel udac
ludad luSen luYce luddt njZ2pa nnilnic osd] oadt ondbe
ondgn on4hp ondjj pylaw pylem pylfb pyZay pyZba
pyZik vebao velam veSibh vkimo vgZpa zl3as zsim wsip
85U ztlr

7000-ke. band
eninn f8tlr f8tpax zl2be zI3az whako w6ajm wbaxm whave
wtibck w6beb woben wibpe wiihgp wtbsan wiibva wtiby
wtichw wbepj wter) wobgg wbdn! wodpa wiedv wheh
wtiehz whem wtew witq wlys wiabq w7ajh wirkt wilit
w7imo witj

W2aRD, Kenveth MacLea, 7 Brook IRd., Bronxwmille,
New York
7000-ko. band

whahp wtiakw wbal wham wbao) woasg whauh wiauk
wtaum whavh wtbex uwibeb wtibet wobhit wobif wobjf
wibgp wtbtx wibui wtbxv wtby wticgx wéeii wiicks
wbequ wiicsq wheto whcxw wbhezk wbdgv wod) witdjw
wbdkw whdlx widpj wodqf whidsp wodss wheau whebg
whiedg woeks wbteqy wteva whewl wift wijn wbjq wosf
wbs) witm wiud wbwb w7aah wTaar w7acy wiah wiaho
wvait wvaiz w7aju wiau) cx7 kiaef kiaan k4kd kddk
k4fr6 kdv5 kvd kfzt nneab nnlnic nnisc nn7s nan7ex xing
x%a x5q x2%9a x55 emlby emXuf emdex emZsh omfyb
hclfg cn8mb en¥me cenRrux ear2l ear)] eard8 earlly
ear153 illl f&dy fRer f&el f3ncy {8bk fSnox {8jq ctlas ctiao
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BARGAIN

‘Generator, airplane. Signal corps, with shaft, can be used

' as motor, 12 volt 33.6 amps. S000 R.PM.......... $10.00
Generators, 12 volt, 60 amp. has automatic controls. . . 20.00
i‘.Vest. Elec. Dyvamotor, C.W. 927, two D.C. 32/350 volt

dynamotors in noiscless ‘h.mgar Used in parallcl gives
160 mils at 350 volts, series gives 80 mils. 700 volts,

suitable for xmitters and receivers................ 25.00
Singie dynamoror 32/350 volt .. vvvvveieriinenoiaeece. 1500
\Weqt Elec.swtchbd. control panei for above dynamotors,

as switches, U-50-500 voltmetier, complete hlter

Aystem, et:, Spedal........... [N .. 800
Ampere hour meter, Sangamo, battery charge und dis-
| charge, ty o M.S u—ﬁl)(.v scale, capacity 1S amp....... 10.00
kMilliammetcr, Westingliouse, U-150 surface mtg., b. con. 5.00
Ammeter. Weaton No: 425 thermo-couple (-2 amp., mtd.

on large bakelite base with D. ). hi voltage switch.... 7.50
i Milliammeter, Westinghouse, type C.A, 0-5(0,

adjustmert, Hush mounting.............c00vene..  5.00
' Voltmctu. Westinghause, type C.A. (-25, zero adjust-

ment, flush mounting. .. .... e eserarsaeaass  SU0
| Voltmeter. Wcs&nghouse, A.C. 8” diameter with external
) resistance U~175 volts, 60 (‘ycle power house type, ... 12,50
Voltmeter. Westinghouse model FT. 3 scale, 0-5, (-7.5,
, 150 for measuring A, B and C wvnltages, portable
N bakelite case. Special . o treear e et aiiees 3.00
: Motor generator, Crocker Wheeler, 110 D.C. 220 A. (_,.,
' 500 watt, 500 cycle. Ball bearing. .. ..... e 50.00
} Complete line 500 cycle motor generators 3z to § K.W.

Prices on request.:

I Transformers. General Electric, 125 to 2500, with center
tap, 60 cycle, 200 watt. cvovvvivivevenstosiansees  7.50

' Transformers, Simon, 2 0 to 11.500 \_losed corn, Ly K.W.,

| S00 cycle, “pancake secondary ..o v eeeiiseaene.. 500

! Transformer, .\mertran, oil immersed, 1 K.W,, 500 cycle,
220/8000 VOIt. . covvinii e R (1 X 1]

. Condenners, transmitting, M u:dock U017 mid. 12,000

volt, idea’ for plate blocking [N 2.50
(ondemerx. Wirelesa Specialty, cu%pcr glass leyden jar,

10,000 working voltage .02 mid.............oo0ne 2.00

;‘ Condenser, Dubilier, mica, op. volts 12,000 cap .0004 .... 10.00
| Condenser, Du!:uher, anica, volts 40,000 cap .0012-.001—
D008 or U03. .. vttt iiiiiiiiire e ees 30,00
i Condenser, Dnbilier, mica, op. voits 8500 cap .004 ...... 10.00
Condenser, Irubilier -and Wireless Specialty, op. volts
12500 cap .004.:. ..o L. veriee... 12,50 to 20.00
‘ Headphones. Wcst, Electric No. 194W same as C.W. 834,
2200 0hI8. ... . eiii i, e 800

i Largest Radio and hlectnc bupply House in U. S. specializing on Army and Nav,
uired on C.0.D.

i Sufficient posliage and depo

ARMY AND NAVY
RADIO SURPLUS

Western  Fleciric  Radio-
X phone ‘Transmitter unit,
05 320W. Special, . .....31.50

Dynamotor, GE Navy Airplanes 24/750 volts. Aluminum
frame. unusually x{nn)d for airplane test work. Spe-

Holtzer Cabot, Utah type,
carbon graunular trans-
mitter. Special. ......$

cially priced, 200 mils. .. ........ ... ..., 25.00
NAVY Dynamotors General Flecv.nc 24/1500 volt. 233
mils, ..o PR .. 37.50
Edjson storage battery cells, nickel alkali, 225 aip. hour.
1.2 volt type A-6, we xght pcr cell 20 1bs.. .. .... . 4.00
(.oxls Rezardaﬁon Weat. ' 3 ohm, 2
..... AR X ]

Ielexmf:h and busury poriable sets, mahogany case, 2 tone

contact piatinum contact high Jrequency 12T, 2
telephane loggle sicilches, potentinmeter, : 3

3 wmid. wndzmnx. lwm/nrmrr and

veceiver, $30. value . . o . 5.00
Magnetos, Army mine aud ringer type, 4 large magnets.. 1.00
Battery, U. 8. Army. lead-add type. 10 volt, 20 ampere

hour. Consisting of § individual 2 voit cells in carry-

M CASE . o e e s 5.00
Sounders, Signal Corps, 120 ohms, adjustable ... .. vee.. 2.50
Gencrators, Westinghouse 110 volt, A.C. 900 cycles, 200

watts, self excited. . ....... PR I O 15.00
Voltmeters, D.C. purtable new \Weston madel 45, 3 scale

(—3-15-150 guaranteed 4 of 19, accurate ..... ... 40000
Ammeters, .C. portable, new Weston model 45, 3 scale

U—I 5-15-150 with 3 scale external shunt and leads

S of 19, P ACCUNALe . . .\ v ivronenn. e iieeaa. 40.00
tHeadphones, Holtzer Cabot, U. S. Navy, 80ohm........ .75
Headphone, Army, with strap, 120 ohm ...... e vee 5
Headphone, Radio School, leather headband, 75 vhm.... (.50
Keys, transmitting, Navy, back conncctcd on bakelite

base. 2 kw., 2§-inch silver contact, e 5.00
Keys, transmitting, Adrplane ﬂamnpmr.f silver. %" con-

tacts, with blinker light mounted on bakelite base. 2,00
C harszlng panel, Navy type. S.E. 839, 32 wvolt, Ward-

eonard, var. and fixed res., Weston vnltmeu-r and

Auunvtl‘r. -angamt) ampere hour meter. Complete

with all switches. ... ..................... e 30.00
Buzzers, Western Electric, Extra quality, high frequency (.50
Receivers, Navy, C.N. 113, 300-2500 meters, crystals.... 7.50

Receivers, Navy, C.N. 240, 1000-10,000 meters........ S0.00

Receivers, S.E. 143 and 1.P. 500. . ... e ...100-150
Amplifier, W.E. Radiophone, C.W, 926. e . 15.00
Heterodyne, Signal Corps, type B.C. 104. l()OO to 3000
meters, with detector. .. ... N ceeeeiieea.. 15,00
Loudepeaker i/nit, Western Electric, 193 W. ldeal for
monitoring transmitter..... .. P X6 4]
Receiver, Type 122 175—:75 meters. Especially recom-
mended for * xtandby for coastal Broadcast stations
as required by Dept. of Commerce. ... .. ......... 50.00
Air compressors, Kellogg, Model T. 134 cu. ft. per min.
\((‘Iﬁht 0 lbs., 600 R_P. M.. 125-1b. pressure. Requires o
Peeeovvennns et ieee e RN X

\Aotor gennrator. R & M 110} D.C. 3% h.p., 2 kw, 20 volt
. 80 amp. Great for large station filament supply.125.00
Pn(z on request.

SPECIAL — U, S, Army instruction book on teiephony

and telegraphy. Hundreds of pictures and diagrams.. 1.00

Surplus.

orders. NO C.0.D. ON CANADIAN

ORDERS. DUE TO LIMI l‘ED (.()V’T Sel‘]lRPLU‘%, WE DO NOT ISSUE CATALOGS.

MANHATTAN ELECTRIC BARGAIN HOUSE, Dept. Q, 105-7 Fulton §t., New York City
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SAY OB

‘We have lmportant news for vou if vou are an Active
Ham aund desire to gei the best results from your station
------- new circuits and new tubes have just been developed
by us and will be released to Amateurs jmmediately
thru our descriptive ur(‘ular -~ .\ penny is all that it
costs to be informed — ’mnd in your station card
RIGHT NOW - nnd out about the ““PHONO-
FORMER" and the new tubes! | |

A new RECTOBULRB now available which will handle a
peak load of 4 amps. -~ this ig the R4 and uses 10 volts
iilament at 2.5 amps. — Peak inverse voltage 9000 V.

Tyvpe 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 RECTOBULBS.

PRICES
New T'ubes
N10. Class " C’" awmplifier........ SIZ 50
NO6S. Screen Grid amplifier. 12.50
NSU. Power Amplifier. .. ........ 11.00
N A TIONAL REPAIRS

360
3A-UIV211-UV84S
1-LIVI04A... . ... s 4
\\’ E211-WE212. ..., .. ... 5

FOR LIVE HAMS [ 111
\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 card 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.

THE
A.R.R.L.
LOG SHEET

A well-kept log gives proof of station trans-
missions. E;Y "hen vmltors (whlch may include
the Supervisor of Radio) inspect your station,
the presence of a log at once identifies your
station as a systematic one. It is invaluable
in checking up the records of your work.

Next only to an accurate frequency standard,
a log is the indispensable adjunct to the
operation of an amateur staiion.

To encourage greater use of the standard
A.R.R.L. log sheet its price has heen greatly
reduced.

100 sheets.................. S0c
250 8heets. o v vivienenn ... . R10O0
500 sheets. .. ovvvviveneee... LTS

(Postpaid)

THE AMERICAN

RADIO RELAY LEAGUE
Hartford, Conn., U.S.A.
76 Say You Saw It in Q87 -—

ondac ondpr dndfq oudug tiddo ok2bj ozlk cxicw giby
snlaa pxr wsq euZac ei&b palml ymZiq ak  vikk)
vk2hu vk2no vkZns vkZow vkibq vk3hk vk3mm ¥ki3pp
vk3ai vkirg vkiul vkiem vkddo vkigi vkdhg vkl vkSwr
vikotl 211t al2gl z13¢i zl3cim

14,000-ke. band
em&uf em2jt em2sh cmljm cedun ce3bf ctlaa ctlbx cxlio
dibj ear2l fSfr g2ad g2bm gZop giby giml gdwk giaw
Z6vp gbvr heZea he2jm luZaa lu3de luSak nj2pa on4j ondar
unthe ondrd onduf pylab. pylau pylaw pylca pyler
py2ik tizhv vkigo voRae vofaw vosme wdde wfa kiaan
kikd k4dk vaqder ve3ao x9a x7¢ zsZ2n zedm mafiu ztlt

W8DDK, Hosea Decker, 44 Campbell St., Dela~
ware, Ohto
7000-ko. band

embfl ctlbx etZac enBrux helfg kdkd k4dk nj2pa vkZhu
vi3es vkiem vk3kr vk3ml vk3mw vksShj vkS5hg vk7bq
velda vofme uoljh

14,000-ke. band

emRuf ctlaa etlbx i&fr f8gb fShr g2ao he2jm lu2aa ou4fp
onihp onduu pyliaw pylbx pyZih veZca vedao vokae volaw
2812 z31p 234m 2zt1j gtdr

Elliott C. Hagar, 80 Adams Ave., West Newton,
Ma:
14,000-ke. band
woaqj wtde earbd fSecs fRda f3dh fRls fSpx fS8toy g2gm
f&dh {&1x {8px f8toy g2gm gZma gafa gHif ghio gHml gbvp
gowk gowt helfg hjsx kiddr lu2aa Juvdt nj2pa ou4j oadq
onddk ondfp ondro onduu pylas pylaw vedao x¥a wiifo
zl2uc zlZzaw zbg zl4ap zs4m ztlr ztls

Mark H. Churion, “Seakew,” Wharf Rd., Si.
Heliers Bay, Auckland, N. Z.

wisw wibhdx wlayo wifx wipi w2ag w2se wi3ans wiawn
w3aqr wioe wirn wizw wrhb wdll wiom wibgo whapa
whajf wibyh woemy wbezz wheqj wtifo wirj wtdli wteop
whicte wbanc wtakw wéevr whdqv whdfr woéhex wotbdn
whdeg wtbin whedk wodgi woami whatm wheu woan
wthwq wbayg wibbao w7abq wvage wiadx w7lf w7nt w7hn
wien wiwl wiun widaq wiahe wsche wifea wixe wiher
warx wibes wibfb wiehd w9awy wubvf wbber wifud
widle wibwp wacl vedlo

'Phone
wtibbj wtabf wihjq wokt

WsAUU, T. W. Klingel, 5 C'r

Buffalo, N. Y.
lap celav ce2bm ce3ab celag ceibf ce3lbm emZjt cmSuf
cwn2iq ctlan ctlbx ear2l earll6 fSmrg f3wb f¥sm gZnh
goby g5bd ghlw g5yx gbwl girb gbévp heljm klaq kiaan
kdakv kd4kd kfub luddh lu3fa nj2pa cadj oa4o oadq ondea
ondjj paowj palbm pylah pyibr pyilcl pylla pyzm' qala
spsxx ti2hv vikZax vk2rx vkZno vkZhe vkirj win wiat
x9a #llan zllfe zilfb zllfw zllrc zilrx zi2be zllbg zi3aj
zl3cm gzldak 2slp 284m

stwood Ave.,

GEY'L, Miss B. Dunn, Felton, Northumberland,
England
wlbaf wibds wlmk wlsi w2amh wZamr w2box w2ewk
w2exl wZju w2kj wlku w2nq witw wianh wdift wdva
wibaz wSem wibsb frear149 frearls3 frearl fmBasm
fm8bg fmSmst fm&rit fm3tui cn¥eis cu&me endrux xeuZae
e¢vSor k4aan kdkb kikd tsdsbr tsdsux uniec yiZgg auaa
aulan zsde zl2ab 2glom glyz kgfo

W2HY, George Pelersen, 820 40th St., Brooklyn,
N.Y.
3500-ke. band

wlaar wiaby wlafa wlaji wlajt wlaky wiadx wlauy
wlaud wibbm wliblh wlbmb wlbhdd wlez wiqk wiry
wlacn w2aja w2ajx w2alk w2ami w2adm w2apf wiba)
w2bev wZbdz wi2doz wZbqu w2byy wZcbe wieed wicke
w2fr wlzj w2gl w2sh w2st w2wk w2abn wiaek wiaex

wi3ain w2alq wialz wibfz wilegd wiev wijz wimp wivb
wiwi wdel wiev wihn wipw wRaed wXael wiajh wSanp
whnrs wlbsl wkbth wibys w&cib whaesn widbq w8

8dtk whih
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| JSM And Now the 677B
—a Really Humless
’45 Amplifier!

A combination amplifier and power supply with
plenty of wallop for dancing in any home—and
as quiet as a mouse! That describes the new
S-M 677B.

It is designed for those who want the best
possible amplifier for a 712 or similar tuner,
to furnish the necessary heater and plate supply
current. It takes its input from the detector of the
receiver, and its power from any 105-120 volt,
50-60 cycle source.

It also supplies field excitation to an 1800-2000
ohm d.c. speaker. The 8-M 851 type is rec-
ommended, since it not only has the proper d.c.
field resistance, but sufficient effective inductance
to insure proper filtration.

The 677B has an excellent frequency character-
istic—flat (to within 2 decibels) from 60 to 6000
cycles. It may be used with a pickup input by

using an external 255P, 255R, 255M or standard

‘ Finest of Tuners
The S-M.712 Screen-Grid Tuner (ideal companion

to the new 677B) is absolutely guaranteed to out-
distance and out-perform all competition regard-
fess of price.

And it should lead the field—it’s a refinement
of the famous Sargent-Rayment 710, that led the
field all last scason. It employs five tuned circuits,

the first two in a pre-selector, followed by three-

cascaded tuned circuits—the sharpest combina-
tion known. Tubes required: 3—'24, 1—"27.
“Tuner, wired, less tubes, $64.90. Parts, $40.90.

255 transformer.

If you have a 677 amplifier that you want to
make absolutely humless for home use, write for
the 677B Conversion Sheet.

Tubes required: 1—’27, 2--45, 1—’80.

677B priced complete, less tubes, $56.20. Parts
total $41.00.

The S-M 677, ideal amplifier for small audi-
torium work, is priced, completely wired, at
$58.50. Parts total $43.40. :

New Auditorium Speakers and New Prices

Four new auditorium speakers have been added to the S-M line—the 860,

861, 862, and 863.-Sound tests and curves run on them by three of the best

{aboratories in the country show them to be far in advance of any others.

The 862 ancl 863 are the 860 and 861 (illustrated) less input transformer

and are especially adaptable for use with amplifiers like the new S-M 692,

having a low output impedance.

'860—110 v., 60 cycle, auditorium. . . .$36.00 861—110 v., d.c.. .$29.12

862-—(860 less input trans.)....ovvass 33.12 863—110 v., d.c.. . 26.20

i Universally bought because of their superior performance, irrespective of

price, the S-M 850 and 851 speakers at new prices (made possible by market
cbnditions) are more than ever real “buys.”

: 850—110 volt, a:c. electro-dynamic...$27.12

' 852-—%ame as 850 less input trans.... 23.32

851—110v.,,d.c...$20.12

853—110v.,,d.c... 16.32
The Radiobuilder, Silver - Marshall’s publication telling L

ti;’el w;ry latest ﬁvlelliomer;’ts of t'ize lagon:lzo'r‘ies. is too ';alu- Silver-Marshall, Inc

able for any setbuilder to be without. Send the coupon for a R . e hi,

free sample copy. If you want it regularly, enclose 50c for 6409 West 65th St., Chicago, U. S‘_A‘

next 12 issues, ....8end your latest cau!og, with
Qver 3,000 Authorized S-M Service Stations are being op- szfmple copy of the Radiobuilder.

..For enclosed 10c, send five new
S-M Data Sheets, including those
on the 677B and the 712.

eratcd. Write for information on the franchisc.

SILVER-MARSHALL, Inc., $R3%%5 STST: |

CHICAGQ, - - U.8. A
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New Model
‘Transmitting
Condensers

Vrite for
Jull informaiion
ana prices

Made in two series: 5000 vnh. and 7500 volt,
with all the verv latest features for efficiency
and steadiness of signal. Plates have rounded
edges, and similar fine points of design and
sturdy construction will be found throughout.
We can furnish Micalex insulation for condensers
intended for experimental and non-commercial
uses and are also equipped to furnish Krolite hard-
rubber or other stangard insulating materials.

NATIONAL

TRANSMITTING EQUIPMENT

NATIONAL COMPANY, Inc.
MALDEN, MASS.

Est. 1914 <§> W. A. Ready, Pres.

Look atThese Bargains!!

EVERYTHING GUARANTEED
MONEY RETURNED IF NOT SATISFIED

‘More Parcon condensers at less than manufacturer's cost. Every
ovne brand new and tested. ‘Transmitting Kilter Condensets,
Nl)ﬂ Volt DC Wnrk:ng id, - $2.40. 4 Mfd. — $3.95. 6
Mt S. & Mid 3 1750 Volt DC Working: 1 Mfd,
JO IOBF‘ 800 Vol(’ tapped, metal-cased
mgcka 10 M el 5 Mid. — $4.25 RCA Stromberg-
Carlson 7 de 050 \’olt C working metal-cased filter con-
densers, — $2.75. Mt SU volt metal-cased. — $.75, High-
grade unmounted 25<0 \'olt DC Working filter condensers. A
quautity of thesc units may he scrieg — paralleled for wny
desired capacity and vol 2 Mfd.—-$.70 each. Four for $2, 60.
Kight for $4.80. Twelve or $0 o0 1 Mfd.
Toal 00014 varinble SLE condensers. — $.98,  Heuvy bawers
pavk or transmitter transformer. 100 Watt. Tapped primary.
Gives 14 & 249 volts and 5, 5, & 650 volts center-tapped. —
%300, Spccial i(LA Power Transformer. Designed tor use
with UV-876 to kecp voltage steady, (A resistor may hx used in
place of thc whe.) Gives 734, 745, & 1100 Valts center-tapped.
Ideal for UiX-210 transmitter, master oscillator, or crystal oscil-
tator. 175 Watt, {1 _Lbs, WHILE THEY LAST — §3.95.
AmerTran 250 Watt, 7 734, & 1200 center-tapped. — $5.95.
Metal-cased filament transformers. Well- con.structed 75 Watt,
71 Volts — $2,80. 744 C cnter-tapped — $3.60. CT
—84.25] 10 Volt — $2.05. 10 ter- mppe\X —_ §_<
Power Amplifier Audio tmns‘formars in ut —- $1.75. Output to
dynamic - 10. Well-made powxr cl Heary, 175
Milliampere. -— $2.25. 30 H. 120 MA — Sl 15 214 Ampere A
Eliminator chokes. -— $3.25. W—ud lmnard 5000 ohm, 0(! Watt,
MOUNTED grid-leaks. — $.85. RCA 5000 ohm, 50 Watt. —-

$.55.
~ Many Other Bargeins, Send for " Specials’ List
Harrison Radio Co., 35 Ft. Washington Ave., N. Y.City

AMERICAN SOCIETY OF INVENTORS, INC.

Invites all inventors and prospective inventors to hecome
members. It is a mutual aid socicty which secures for inventors
the greatest returns from their ideas. It is not operated for
profit, has no stockholders and its sole aim is to be of service to

its members.

For further information write
AMERICAN SOCIETY OF lNVENTORS INC.
609 Crosby Building, Buffaio, N. Y
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whil w&mq w9bag wibjm wibhjw wObmi wObwi wiemr
wiehd wofke velak veldq ve2dn

Arthur 8. Dean, Bor 207, Vegreville, Alberta,

Canada

"Phone
wiql widld whahx wikx w8acj wiaen vedhw wlase wtbrg
wtbrk wlahb w9ame wrant whdkx w6bjq whadn w7ane
wiaik wiep w9bbg wbbiu whaik

[oR VA
wiaww widt woblx wifew wddeq wiera [8fx wiadp w7aar
wigdh wief wlexw whrg wifa whevp wibhl wildgs wihox
wiafw wleqt wlcwe wRdxs wicix vedbbf wibpe wiira
witi whavi wifia wéum widft wibpe wifra wiii whavi
wifia wéum w9dft wibpe whira w7ti wiavi wiiia wium
wodft widef wiyoe wigdh wirg widif wleqt wsirg whbex
whan) wbmx vedbb vedel vedjg vedgr vedeo vede) vedso
w7adb wibpl wigi wickj wieps wibey whiehi

WrAAR, Fred Clark, Eugene, Oregon
7000-ke. band
212bx zldem zl1ft zl2gl zl3as zilas zi2gr zl3er vkiles vk2rf
vkagr vk2ku vk3rg vk2hk vkddo vk2rt vk3up vki3ow vk3ag
vkakt vkifl kbavl kbalm k6oa k6xak k7ang helfg cm8uf
nn7¢ kdkd cx7 k7abm aclts acSjk x5z x29a kalac kalce
kaley kalem kalhr kalel kaldj kalzc kalxn kalrc kalpw

14,000-ke. band
k6boe kb6zzl k6bhl veSaw lulce ceTaa ceSan

W6PQ, Robert J. Woolverton, Presidio of San
f'rancisco, Calrf.

w2box widahl whayf wSasu w7aoq wiiz wiwbh wipe wiis

wipe witx wimw w70j k7aop wieh wSaab w9emf wddve

wiqf wleol wieiy wofe

WI9FLK, J. M. Gowen, 924 Second Ave., West 10th
St., bzbleu, Towa

veZay vedes veidd velzz veda) vedarv vedbe vedou yedeo
vedtk vedfr vik3jk vkipa vek3pp vk7lj etiaa

W8BRJ, Oakmont, Pa.

f8er heldr helfg kdaan k4kd nn7xj rxlaa vk3kr vk';,)y
vk3or vk3rg vk4cm vkdlu vk5it z13em 213ms

WS8LA, Ralph E. Jackson, Box 226, Frankfori,
Mich.

f8dh nnlnic em8yb cm&le nnlfx nj2pa kiacf kéevw onika
kdkd zl12dg zl4ao zl2be vki3eh vk2hk vkzku vk2aw vkShg
vkisg selaz

W2AJP, Norman B. Krim, 227 Haven Ave., New
York City, N. Y.
cmZim em2yb cmZxza ¢m8uf embim cmzh enlrux ctlbd
ctlep ct2ac ctZam d4td ear2l ear9s f3dh f8gi f8jq fxlgb
f8rsj i8er hb9g helfg ildl kddk kikd k6avli kfiefw nj2pa
nnlnic nnbnic nn8c nns8n) oklna vk2et wndiv ondpr ozieh
ti2rs ti2wd vaZae vedbm vedbq vetbu vedec vedih veisd
vels) viiZnk vk3ax vkikr vk3pa vk4ap vkdeg vkdiw zilaa
z11bb 2llbe zllfu zi2ab zl2ac zl2df zl2gn zi3bb zi3be ziZbu
zi3cm w7aar wiahw wiag] w7ce w7er wiek w7fx wigj
wimh witd w7t) w7uz wivy w7wp x2x x5z x0a x20a xwlm

NNCAB, G. R. Williams and (7. K. Laubnau, U. S.
Marines, Radio Station, Puerto Cabezas, Nicaragua
cmz5 ¢m2ay helfg kdv5 nj2ap wiadw wlae winkt wihen
wibsb wibv wlcje wlemz wlenz wlir wlmk wlrv wiwu
w2alu w3amr w2anx w2aof w2apk w2agk w3as w2ayj wibak
w2bmo wibpf w2bpn wi2bsw wizodp wesl s3gx w2lx wloa
w2wt wiafw wiahs w3aly wianh w2apf wiard wiawk
witawe wibph wibpi wiedg wiep wi3jo wilom wign wiuh
wiut wiabs wiuef wdagy wdahl wdal wdalh wdao wiapk
wiapk wiaq wisx wiem widv wift wdhe wihu wims
wine wdnn w4oi wipe wiqv wirm wisjl wdaki wibex
wnbhv wibhv w5bhq w5hil wibjt wibke wife wSimegm
wha) wasy whux whHvo z wbam wtbbm wtiheb wtbet
wtbpe whcii wbeyi whea whefc wheib wiielz whaj wiixbb
wtzk w8aid wiaj wxbbj wSbeq wibhct wibez wibd w8bkp
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Power

For UY-224 Screen
Grid and UX-245
Power Tubes

TYPE GW-3s8e

This shielded Power Trans-
former was made by General
Electric Company. It is an ex-
cellent Power ‘[ransformer 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-
ircnt, filamen: rating 60 watts. Rated to supply fila-
jment voltage for two 224, three 226, one or two 245
and one 280, also high plate voltage of 600 volts center-
' tapped for UX-280 tube. This Power Transformer is very
,conservativel rated and is exceptionally well built.

‘ SPECIAL $§.75

| Size: 535xdi{x3L4"
Weight 6. lbs.

Contains Two 30
Henry 80 Mill Chokes

This heavy duty, rugged, dou-
ble Filter Choke is excellent
for all types of filter circuits
and expenimental 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 . . oy
these double Filter p(;‘hokas Size:5x334x255"

have acapacity of 30 Henries List Price: $10.0§
&t 160 Mills, and when con-

nected in series have 60 Henries at 80 Mills.

Fully shieided in metal case with special insulating

compound. Made of the best parts, including the high-
est grade of silicon steel.

SPECIAL $3.75

Weight 6 1bs,

Socket power devices and Power Packs.

. TYPE PL 51
L;’lt Price $12.00

SR B

Dubilier High Voltage Filter Condenser

4 MFD. D. C. WORKING VOLTAGE 600 V

These Filter Condensers are designed for use in filter circuits in Transmitters, and all high Voltage

SPECIAL $2‘

30 HENRIES

FILTER CHOKES

X120 MILLS

Manufactured by the Chicago Transtormer Corp.

These Filter Chokes have a D.C. resistance of 400
SPECIAL $2-25

Qhms. Made of Armco extra special transformer steel.
lExt_r;e size core. Tested at 1600 Volts. With Mounting
hrackets.

Fine for any type filter circuits.

Q]THQDRDARS@N POWER TRANSFORMERS

150 WATT

'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 Thordarson Power Transformer in conjunction with a Filament Transformer is all that is
necessary to tuild up the finest and most powerful A. C. set.

‘Operates on 91-125 Volts, 50-60 cycles A. C. current.

Thu rugged, heavy duty Power Transformer weighs 1045 lbs.

| SPEcIAL $3.95

| SEND FOR OUR BARGAIN BULLETIN |

Model T-2430-A
Size: 614x45x5"
List Price: $24.00

AMERICAN SALES CO., 19-21 Warren Street, New York City
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whce wlema wldex wShdk wSdrh wSeyp wSlt wSmb wSpe
wHsg g whvy wSlzy wiakv wlamv wiabs whayw wibea
New wibef wibez wubgl wibnh widbox wibto wicfx. wiefz
wiefr wicly wiheps wicuq wicvn wilevt widan «dbj
widgz wodif wddmg widno widxp wieaj wiebo wiec)

Su er Was wilegw wema wlepa wieqo wlerv wierw widxw wiiem
wifis wifma wiiqn wOix wigac wigao wigfo wigix wigje

wikd wiof wloiv wiiqi w9zdk wirp

Ac Short wave AUIAK, . Egorow, Frumze St

Siheria

Receiver 14,000-ko. band

wlang wianz wida wilzs w24 wZbox eeZab ce3ae ctloo
ct1lbl otlbr ctlbx diaar dtabg dion diolo d4don ddfw dijl
Comes in kit form or completely d4vp diyt diza ear2l earlld ei7o es3ex fRanp f3azo fsbrd
. f8da fidot f8faf f8gdb fRei fXglm f3he (8jd fXjt f8klm f8lh

constructed. Especially adapted for f8rem fSrko 5227 tism fStsn [8whg f3wrg fRef fixh fa7edk
Amateur band at slight, extra charge. fm8gke fm&lgs fmRjo fkboz ik2ms glai g2bm g2dz gbmo
g20l g2ux g5bj gdcy gdjs gdig &diw gS5lw gdmg gdms gSml
g&ily g5tz g.’)ug gduq gduw giux gSwk giwp gdyk gdyx gbbr
gbda goge gthp gbll ghinf gint gbpa gtioh g6gb gtrb gtira

1930 Ham'B00k FREE gbuh gbuw gbvj wovp gtwl gbwt gbxd gbxj g6xn gbsq gbyk
R g6yv g6zd gitmu hof3o ilgl lalw vads oh2nab oh2nad oh2nag
Everything for Hams. Crystals and oh3np oh3nx ok1fm oklm ok2kw on4bz undfth ondim ondfp
Crystal Holders. 3000-volt new type onift onigm on4gw ontho onihl onthp ondia ondja ondjj

. oniko on4my ondzs on4zv ondus ontuu ondvo onrd3 oz2j

R3 Recto bulbs ($10.00) and all other onid oz7ag 0z7ly 0z7y x0z7sch palxc pallhb patkb paimm

types of Recto bulbs. If it’s good, palpb palqf pallvn padwx padaf pb7w pkljr pk3bm pkdaz

. . py2be smdry amstm stutua smézb sdpa ap3ar sp3kv spikx

we’ve got it sp3lm sp3pb suskw suSrp suSrs un7ww vkiab vs3ab va7ap
yilmdz ¥12gq za4m 735w

W. Lockerby, 4 Mess. H.W.S.

Tomsk,

Send today for your free copy
“Dahlia,” cio

AR ) "
Chicago Radio Apparatus Co. C.2.0., London, England

Dept. Q cstiln ctlicp ddwt d4aco d4oa digl diab dikqe efual dixh

digb ear98 eurl41 ear153 endcf enZbv euldw eu2kbf euZev

418 8, Dearborn Street 4 Chicage, I11. f8lx f8glg f8xd f8awu f8lg fiwba f¥ghd fSwiz {8il g5zn gbms

L_ gdjo gbxc g5kl g2vn hbOwg ilto kiaan kiact kiuk ontvu
.......... ondtgu on4d) onicn on4sa ondsc onZpco oz7ip vzlko oz7to
rxlaa sbla wiku w3aws wiaq wift wiqge wigl winb wise
wtianl wiay yiZ2gm yi2gq

DODGE RADIO SHORTKUT Radio Control of Airport Lights
1920 - 1930

WSAVQ - WoCLM -WBAA'T-WEBL Y -WIFFN mastercd

code 1 60 minutes or less -~ and reported. W2ATK- easy to handle. The only necessary adjustments
— - - + stuck ut ot less; 1 H Qe

copied at 25 in few hours. Report too much trouble are \[n.ade When Lhe equ{pment. 18 mbtaﬂgd. Aft‘.er

for most uscrs. that it works automatically. An occasional in-

DODGE HIGH SPEED
W2BXY-WSAHM-WACIK-WHBFA-WACPQ _speeded é)/?ace;vcr L

from 25 to 35 in few hours — ex1BJH from 27 to
4 in 8 hours — 15 min. sessions. e
DODGE MORSE SHORTKUT il
o0
W2BX Y-WSANW-WSCIK (KDIW)-WIEBF (KMM.J) M.C
after few hours' attention no mixup. .
CONSECUTIVELY used, these three methods will in A A
ieast time with least eflort QUALIFY for highest T
code test required. Good invesiment if desire front . §
seat. Communication end of the game expeditiously Fleods
secured. Dividend of Dollars for Dimes — in ‘I'ime
Saved,
Radio Shortkut $3.50. High Speed or Morse $2.50. 2 A ]
Money Order. Foreign Add 50 Cents. C.0.D. & Postage et
in U, if remit One Dollar. Effective May lst Each b
Method $5 or the SET — Three - one order $10 ) § E

B. C. L."a ATTENTION: Ever really want to read code?

llV E, AdRNhRndc]o (.;)de by ; lencllNFix‘;rclsesb I‘\o :s‘—l— BBT

.INO dashes ontinuous ne symbols — easily » . »
fixed in mind — stay put. Quick results. Paper and FIG, Lo~ THE CONNECTIONS OF THE RELAY
Pencil only required. Mail prepaid $5— Money Order. SYSTEM

C. K. DODGE . ,
! -~ . spection is made, however, to see that the relay
Box 100 Mamaroneck, New York contacts are in good condition — and that the

receiver tubes are burning.
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~ Every Transmitting Amateur
Uses These Forms

—a reminder that
your supply may be low—

AMERICAN RADIO RELAY LEAGUE

= ’ LOG OF STATION _ A.R.R.L. Log Sheets
A e R Designed by hams for hams. 8)5 x 11
{ hond paper, punched for standard three-
s — — ring loosc-leaf binder.
= s "
~ 7 100 sheets. ...............50c
Member's Gprrespondence 250 sheets. . .. .......... $1.00
Stationery 500 sheets.............. $1.75
One color (black) heading now being used (Postage Included)

at greatly reduced cost to members.

Write vour radio letters on League sta- .
tionery - it identifies you.

Lithographed on 8! x 11 heavy bond
paper.

100 sheets................ 50c
250 sheets. ... ..........$L.00
500 sheets. . ............3L.75

(Postage Included)

€ AMERICAN RADIO RELAY LEAGUE
0 HEADQUARTERS MARTFORD CONN. U &.A

RADIOGRAM

TS T H R | T [\vv('

I 1T W 1)

Official A.R.R.L. Message Blanks

Most convenient form. Designed by the
P Communications Department of the
’ AR R.L. Well printed on good bond
paper. Size 8% x 714. Put up in pads of
100 sheets. One pad postpaid for 35¢ or

THIS MESSAGE WAS

et oneus evares ..

VE1AY CHAIN BBING ORCANIZED BY NINDS OF 1LLINOIS TO
CPERATE BETVEEN THE PACIPIC COAST AND CHICAO0 CALLS POR
(LOSEST COOPERATION BETWEEN |OWA AND ILLINOIS STOP SiQ.

GEST THAT YOU COMAUNICATE WITH WOAPY ON THE SUBJECT three p‘d.ds for $1.00.
LOUIS P MUBER
30 X e oresica
i,kwun‘l,uv :RP . RAD!OGRAM -
= AMERICAN RADIG RELAY LCAGUE "

Message Delivery Cards
Neatest, simplest way to deliver a message
to a near-by town. On U, 3. stamped
postals 2c each. On plain cards (for
Canada, etc.) Ic each, postpaid.

American Radio Relay League
1711 Park Street QY Hartford, Conn., U. S. A.
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would you buy

Ask for to paint a house?
oOur new You can tell at a glance. 50 many of the
" ‘imd"ll’ m-ma we use § sy to choose,
Catalog t sometimes we take {or granted the

\«r\, things that skould have our special
thought —such  as - RESISTORS, ftor
example,

We sgpecialize in wire-wound Resistors of

every type, size, capacity and style of
mounung .x.nuplm, t‘xn.u,lv to your speci-
fications, are mnailed within 72 hours,
We are ready to work closely with your
own engineering department to give you
more cowmpact installations - wreater
effidency in current control — inore sutis-
fuctory performance in cvery respect. \We
have already achieved them for manv of
the country’s largest users.,

Qur catalog No, 429
i a complere Resis-
{r  handhook, com-
iaining  Revistance
Tables for vour use,

Ve will be happy o

wwd @ copy o

von, Ask jor if,

HARDWICK, HINDLE, INC.
215 Emmet St. Newark,N. J.

EEEEEEEEEEEEEE =]

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 as 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,§.00

without tubes

GENERAL ENGINEERING CORP.

CHARLOTTE rry MICHIGAN

President Maxim Testifies at
Woashington
(Continued from page 33)

1930, as I have appeared many times before, to
plead that at all hazards you look out for the
amateur of to-day and also for those amateurs
who are fo come.

We have no comment. to make upon the wisdom
of the provisions of 8. 6. We wish merely to point
ont that whether it is a Radio (‘ommission, or the
Department of C'ommerce, or a C'ommunications
C‘ommission that is given jurisdiction over radio,
provision should be made for the amateur.

‘We have fared very well under the administra-
tion of the 1927 law by the Federal Radio Clom-
wission and the Radio Division of the Depart-
ment of Commerce. They both appreciute the
value of the radio amateur. The Federal Radio
Commission has put at our disposal the maxi-
mum of the facilitics made possible for radio
amateurs by the 1927 international treaty and in
a recent analysis of the high-frequency spectrum
publicly expressed regret that the treaty so
limited it that it could not continue the previous
more extensive allocation of channels to this im-
portant group, the radio amateur. We shall be
very well satisfied if the government communica-
tions commissions of the {uture deal with us as
fairly as have the existing agencies.

However, any governmental regulative agency
will be besieged by commercial interesis to grant
ever greater numbers of channels to them. It will
be urged upon such an agency that the amateur
channels are worth thousands of dollarsin earning
ability, Let me entreat that you believe that
those few radio channels which have been left the
amauteur constitute a value to our nation incal-
culably greater than any possible money earnings
that could conceivably be developed from them
by any commercial company.

Finally, in considering a means of regulating
communications let me urge you with all the
foree and sincerity I can command that you bear
in mind the radio amateur and make possible his
continuance. To do less would be nothing short of
& national catastrophe.

Help/
IM GOING
DOWN-N
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QST Oscillating Crystals

EDUCED PRICES EFFECTIVE APRIL 1st, 1930

AMATEUR BANDS:

Summer is coming, and no_doubt yon are going
over vour transmitter removing those weak links
30 as to get the most possible etficiency from your
set.

COme item of great importance is the jfrequency
stability of your set. Does it stay on one frequency?
1f not, our power rrysials will solve that problem.
SCIENTIFIC RADIO SERVICE crystals are known to
be the best obtainable, having ONE single frequency
and highest output. With each crystal is furnished
an accurate calibration guaranteed to belter than
a fenth of 1%. New prices for grinding power
crystals in the amateur bands are as tollows:

1715 to 2000 Kc band. ... ... $15.00 (unmounted)
3500 to 4000 Kc band . ... . .. £20.00 (unmounted)
7000 to 7300 Kc band. ...... $40.00 (unmounted)

BROADCAST BAND:

ower crystals ground in the 550-1500 Kc band
accurz.te to plus or minus 500 cycles of your speci-
fied fr2quency fully mounted for $55.00. In ordering
please specify type tube, plate voltage and operating

temperature. All crvstals absolutely guaranteed
regards to output and frequency and delivery can
be made within two days after receipt of your order.

CONSTANT TEMPERATURE HEATER UNITS:

We c¢an 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 550-1500 Kc band with the heater
unit complete $410.00. More detailed description
of this unit sent upon request.

ATTENTION AIRCRAFT AND COMMERCIAL
RADIO CORPORATIONS:

We invite vour inquiries regards your crystal
needs for Radio use. We will be glad to quote
special pricesfor POWER crystals in quantity lots.
We have been grinding power crystals for over
five yenrs, being pioneers in this specialized field,
we feel we can be of real service to vou. We can
grind power crystals to wour specified frequency
accurate to plus or minus .03%. All crystals guaran-
teed and prompt deliveries can be made. /A trial
will convince you.

SCIENTIFIC RADIO SERVICE

“THE CRYSTAL SPECIALISTS”

P. 0. Box 86

Dept. P-12

Mount Rainier, Maryland

|TALKS T0 LONDON

‘Reporter In Craft Speeding

:{ually turned to » microphone and
asked for the Lordon oftice of the

i |

! liayed through the aborstarles of the

‘ | Bell Telephone Com
to the radl

TR
i |station &t Belfast, Me., and then ears
- [ tles n on 3,000
miles’ of ocean to London,

FROM PLANE IN AIR

Over City Has Conversation
Across tho Ocean,

THREE CALLS ARE MADE

Words Undarstood Clearly 1n Spite
of Static—Electric Experte
Pleased With Results,

Fpeclal to The Ntw York Timens.
HADLEY F1ELL, N. J., June 23.--
Flyilng at ninety miles an hour today
with a thick fog blanket blotting out
the earth below hm, W. W, Chap-
lin, Associated Press reporter, cas-

ews aasoclation., The request, re-

any, passed on
o ocean vudlo Ptelaphene
the alr across 3,

. The connection ~as made qulickly
and Chaplin askec that BMiss Martha
Dalrymple ot the London offics be

changed grestngs

“ESCO”

Two “ESCO’ Airplane Generators
(wind driven) were mounted on the
Bell Telephone Airplane. One sup-
plied power to the transmitter and
the other to the receiver. Both were
of standard “"ESCO"" design” which

insures reliable service under the severe operating conditions

common to aviation.

Low wind resistance, light weight, non-corroding parts, ball
bearings, tool steel shafts, steel shells, cast steel pole pieces,
weather proof construction, many sizes to choose from, high
voltage and low voltage windings to suit individual require-
ments, are a few of the many reasons for "‘ESCO’’ generators

being the first choice.

225 SOUTH ST.

Airplane Generators
power for this remarkable achievement

provided

STAMFORD, CONN.
Manugjacturers of motors, generators, dynamotors and rotary converters

the
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DON'T YOU BE
DISAPPOINTED TOO!

Every day we are requesied to furnish back
copies of OST -— which we gladly do if they
are still in print. The request frequently
reads something like this ‘‘Please rush a
copy of the ...... muc of PST. Mine is
lost or nisplaced. Can’t proceed with my
new transmitter until I get that copy.”

YWhat a sad blow if that issue is out of
print! Unfortunately, we frequently have
o give the had news.

Now, knowing that (ST 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. Opens and lies Hat
in any position.

One-fifty each
postpaid

A binder will keep your (ISTs always
together and protect them for future use.
And it's a good-looking binder, too.

QST

1711 Park St., Hartford, Conn.

=

Crystallizing Crystal Grinding
(Continued from page 43)

faces, of course, should be plane and paralle] for
best results.

TUBES AND CIRCUITS

When the crystal-controlled oscillator is used
in a fransmitter maximum output compatible
with frequency stability and safety is the prime
consideration. The upper limit on plate voltage
for the oscillator tube is generally accepted as 400
volts, although instances of successful operation
at higher voltages with carefully designed and
adjusted circuits have been reported. The present
trend is towards lower oscillator plate voltages,
however, and voltages of the order of 200 are in
favor. The reduction-in-voliage is.in- t e imterest
of greater frequency stability and less frequency
creeping becuuse, f variation in tcmpuature of
the erystal. =

With such low plate voitages the greaiest power
output is ohbtainable with low-impedance type
tubes such as the UX-171-A, UX-%42 and UV-
211, operated With & maximum of grid bias. Not
all low impedance tubes, however, are satisfac-
tory as oscillators. Because of inherent charac-
teristics, tubes of. the 11X-250 and UIX-245_type
are not recommended for such service,

The proper amount of inductance in the plate
cireuit is determined largely by the type of tube
used and with the low-impedance tubes the plate
turns should be kept at & mmimum. As Dr. Tay-
lor pointed out at Atlanta, power output is the
first consideration and plate cfficiency is second-
ary. The number of turns in the plate-tank cir-
cuit of the tube should be kept at a minimum.
The d.c. plate current may be al]owed to run high
if necessary. The circuit of Fig. 2 19 a good one for
adjustment.

Push-pull oscillator circuits allow the realiza-
tion of comparatively high oscillator output at
low plate voltages and are recommended where
greater excitation than that obtainable with a
single tube is desired. The push-pull type of cir-
cuit seems to have other advantages over the
single-ended type and is much preferred in some
gervices. Since amateur transmitters as a rule do

'not requn'c such hlgh output:-ftor”"fhe oscillator,

usually

entirely

lncreamng familiarity w1th crystebeoutralled
transmitters is bringing about thé ~unphﬁcanon of
technique which always accompauies advance-
ment in amateur radio; better and more straight-
forward design is to be expected as time goes on.

A New Low Power Transmitter

(Continued from page 18)

designed by QST's teehnical staff and described
in the September, 1929, QS7'. The radio fre-
quency portion uses a 227-type tube as the
oscillator, a 224-type buffer amplifier, and a 245-
type output tube. Being a single-ended push-
pull oscillator and amplifier, the power output
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AERO SHORT=-WAVE
&utomatm TTUNING UNIT

(Protected by patents pending.)

A Marvelous

NO PLUG-IN COILS

Range 15 to 90 meters. Easiest tuning short-wave
receiver known., The tuning unit consists of two con-
trols. The right-hand control, which will be termed the
shift control, and .the left-hand control, the actual
tuning device. In addition to these two controls it will,
of course, be necessary to have a regeneration control.

For those who desire to employ it for television or the
upper phone hand. a special attachment may be secured.

OPERATION

Jhe 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 180
degrees, you will cover from 19.1 to 22.6 mcters, The
next step will be to move the shiit dial to 13 and tuning
over 180 degrecs, as before, this time covering from 21.9
to 25.7 meters. This process is continued through 1580
degrees on the shift dial until vou have reached the
maxlmum automatic wave length, which is 90 meters.

‘This tuner is not sold through the usual trade channels, but is

s0ld to amteurs only direct from factory at apecial Jow net price,

Re sure to sund post office ot express money order for $19.50 with

| your order. Shipments will be made in the order received. He first

. ta order. Attach vour money-order to coupon below and mail
today — NOW!

|

% AERO PRODUCTS, INC.
‘w4611 E. Ravenswood Ave., Dept. 330, Chicago, U.S.A.

®» [ear Sirs:

Features

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

No plug-in coils used in automatic
range.

Easiest tuning device known.

Tunes even more slowly
broadcast receiver.

Special attachment enables it to
reach 200 meters.

Anyone can operate it.

The days 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 in February (57"
and then mail your 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 tuning dial, in the first instance,
when tuned through 180 degrees, covers only 314
meters, whereas ordmanly when using plug-in coils
vour wuner, when passmg through 180 degreces, gen-
crally 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

This unit is furnished completely agsembled to the
amatcur, and may be built into either a short-wave
converter or receiver.

For those desiring to go from 90 to 200 wmelers a special

device may be had, making tts vange then from 15 lo 200
meters.

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

-

- I want w0 be one of the first to secure the new Acro :

® Short-Wave Automatic Tuning Unit. Enclosed is money order -

,: for §10.50 which is your low opening net price to amateurs only. =

. . : E@@ PRLOBIL @T

- NGME. . oot e e e - INCORPORATED

[ . =

f. Street @nd NO.. . ..o oo iv it s » 1611 E. Ravenswood Avenue Dept. 330

. a — P

WGy e FO R {11 2 Chicago, Ilinois, U.S. A.

[ ] | ]
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CURRENT SUCCESSES IN
P. A. TRANSFORMERS

for Service and Amplifier Engineers

Your check or money order will secure
immediate delivery on any of these 245
Tube Parts.

No. 994 P. A. TRANSFORMER....... $12.00
No. 2189 PUSH PULL OUTPUT
TRANSFORMER. ... .. .. $12.00
with No. 2142 Push Pull input’ Trans-
1707111 o N $4.50
# No. 3107 Straight Output Trans-
fOYMET . . i £12.00
with No. 2158 Audio Transformer. . $4.50
D-946 STANDARD (.ONDFNSER
UNIT.........c...c ... $22.50

No. 5554 DOUBLE CHOKE {use in
Filter Circuit). .. ........... $

No. 2124 TRANSFORMER (Radio and

Phonograph Amplification). .. $6.00

Ank Jor information on the New Variable Voltage
Testing T'ransformer

Dongan Electric Manufacturing Co.
2999-3001 Franklin St., Detroit, Mich.

TRANSMI‘I‘T!NG COILS

Features— Interchange-
able JU-40-80 mecter
bands; X In, wide heavy
ribbon wound on grooved
bukelite framewark; very
rugged! Distnbuted capac-
ity of these cuils very

low!
rl‘( sne, MOPA
its.

.l dey

- GRID ¢ (!lL
> mounting . . $4.5
$7.50 Extra coils each 3. 50
mate Band Wanted When ()rderlng and whether for
High-C. Wil Ship C.0.D. if $1.00 enclosed with order

rthur unzi

RADIO MANUFACTURER
REDLANDS, CALIFORNTA

W6BY

QUARTZ OSCILLATING CRYSTALS

kldenuﬁc-lly Pre-pured for (Maﬂmum Powee and Unconditionally (au-rnnmd
are yoar

at t.he ollowmx Drices;
75-100 meters

100-200 mecters. 0.
2¢0-600 meters X
1 in. Tested blanks, 200- . 5.00
l)uatproof Bnkellte mounts ... 3.00

L L/% in, sections. above prices are doubled.
Sections of lny practicable dimenyions made to arder. Frompt Delivery

5. T. Rooney, B. Sc., 4 Calumet Bidg.. Buffalo, New York
“Twelve years' crystallographic experience’

( BROWNING-DRAKE
screen-grid RADIO
The same quality in construction that won for Brown-
ing-Drake kits such a lasting reputation.
A wmssually atiractive franchise offer jor declers

. BROWNING-DRAKE CORPORATION

228 Caivary St. Waitham, Mass.
1,500,000 penple listen in on Browning-1Irakes

S

is half that obtainable from a push-pull system
such as was described in September.

The oscillator may be erystal- or self-controlled.
In the latter case a High-C Hartley oscillator cir-
cuit is used. Although no provision is made
within the unit to accommodate a ecrystal,
minor changes may be made in the grid circuit
of the oscillator to permit the oscillator to be
crystal-controlled. A 0-100 Jewell milliammeter,
provided with a plug and flexible cord, is used to
measure plate current in the varions plate cir-
cuits by means of three jacks at the back of the
set. A fourth jack is provided for keving. The
Type 215 telegraph unit operates from a plate
supply delivering 100 milliammeters at 250 and
150 volts, and a filament supply delivering 5 am-
peres at 2.5 volts. The cut shows the construction
of this unit. The apparatus is mounted on a
wooden hase-board covered with copper. An
aluminum panel is used, and each tube circuit
is partially shielded with aluminum. The set is
encased in a metal cabinet.

The Type 225 modulator unit, & companion
to the radio frequency unit is similar in design to
the speech amplifier and modulator deseribed in
the September QST. It uses a 227-type speech
amplifier, and a 250-type modulator. Heising
modulation is employed and, since the modulator
operates at a higher plate voltage than the mod-
ulated amplifier, high modulation factors are
possible.

The Federal Radio Commission
Reports
(Continuer! from page 5)

commission’s activities was found to be already
existing in the organization of the radio division
of the Department of Commerce with the result
that all amateur licenses are first approved by
the department before being issued by the com-
mission. The details of this work would have
constituted a tremendous burden for the com-
mission had it not been thus relieved by the
radio division.

** As various legal questions are presented con-
cerning applications for amateur-station licenses,
they are usually referred to the general counsel
of the commission for opinjon. In this way the
status of the amateur under the radio act is being
gradually defined so as to permit more certainty.

““The latest available figures disclose that dur-
ing the year ending June %0, 1929, there were
12,646 amateur-station licenses issued. The total
number of such station licenses outstanding at
the same date was 16,829.

““The licensees of amateur stations are not
restricted by any regulations other than those
embodied in their own code of ethics and the
commission’s General Order No. 24. These have
proved very broad in scope and offer the amateur
a wide latitude in the pursuit of his art. The com-
mission having adopted this policy of encouraging
the amateur, much greater progress may be
{ expected than ever before.”
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Teaches
the
"Code!

Learn

Telegraphy with T ELEPLEX

TELEPLEX TEACHES YOU THE CODE (Morse or Radio) —

quickly, caslly and etficiently, A practical machine that v orks

automatically. Waxed tapes send signals like a real operator.

( omplete code instructions furnished. Endorsed by U. S, Army,
S. Navy and Leading Schools,

t FREE 10 DAYS TRIAL

You can try the genuine TELEPLEX in your own home for
10 Days’ Ivm’ T'rial. 1f Teleplex does not teach vou the code — if
it does not demonstrate ita superiority over any ather device —
it costs you :1othing, Can be used by advanced students as well
as beginners, Write to-day for tull details of Free T'rsal Offer.

TELEPLEX COMPANY
76 Cortiandlt St., Dept, Q-12 New York, N. Y.

WARNING!

A Personal Message to Every
Fair-Minded Reader of QST

from R. G. MILLER, Inventor
of Teleplex, the original code instructor
Manager, Teleplex Company

Certain manufacturers of meritorious products, carefully
conceived, honestly manufactured and legitimately adver-
tised and merchandised, suffer from the unfair competition
of imitators. These imitators infringe upon the patents
and designs of products that have become established in
the confidence of the public.

It has come to our attention that such a concern is now
selling a machine which is an imitation of the Teieplex
Code Instructor. Legal action is being taken, and steps
have been instituted to protect our rights —and the
rights of the public who have come to recognize the
Teleplex as the original invention approved by the U. S.

my, U. S. Navy, prominent radio schools and other
leading authonties in the field of telegraphy. The action
of the courts is necessarily slow, and until such time as_the
case has been tried this imitator will endeavor to foist
upon the public his copy of a genuine product.

DON'T BE MISLED BY IMITATIONS.
TELEPLEX IS THE GENUINE CODE IN-
STRUCTOR. It is the Instrument that is
used by the U. S. Dept. of Commerce,
Schools Everywhere, Navies (Our Own
Navy), Radio and Telegraph Institutes.

LOFTIN-WHITE
< Direct-Coupled :
o AMPLIFIER
S __| with the ELECTRAD KIT
Approved by the Designers
2758 Varick 8t. New York, N.Y.

\al

-
PACENT

Duo Lateral

COILS

The complete line
of all standard turn

TRANSMISSION CONDENSERS

Send for interesting data and price sheet on
lrammxssmn Condensers  with  working
voltages up to 3000 D.C. for use with the
following tubes: 203A, 2(4A, 210, SO0W,
851, 852, 860, 865.

CORNELL ELECTRIC MFG. CO.

ratios preferred by
leading laboratories

and engineers. Write for informa-
tion and prices
PACENT ELECTRIC CO., Inc.
91-7th Avenue New York City

i—i

Long Island City ‘New York

RADIO TRAINING offers
Travel . . . New Sights, Good

Pay and Comfortable Living
Abundant Leisure for Study

That is the interesting adventure which radio offers to young men. Our

training qualifies you for government

examination. We place our gradu-

ates in positions. Tuition may be paid by the month or for full course.

» « « Fill in attached coupon for details

PORT ARTHUR COLLEGE
PORT ARTHUR (world-known port) TEXAS

Port Arthur College, I'ort Arthur, Texas
Please send details concerning Radio Course to

Cityand State.......... ........ e
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BANKRUPT

RADIO STOCKS
FULLY GUARANTEED

Tubes UX t e, fully gu: xranteed. No, 210, $2.25;
No. 250, $2.35; No. 281, : No. 280, 95¢; No. 245,

5: No, 1’1 $1.65; No. ”4. 75¢; No. 220, b5¢i
No. !71.751..

Auto KRadio, spedally designed for operation in auto-
mobiles, notor boats, cte. Tremendous velume, 'Won-
derful tone quality. Single dial vomro\ . nmdet Will
fit in any car. I’rice inclnding tu .$39.50

7-Tube A.C.8ets. .............c.vvunnn. $26.50

250 or 245 Power Condenser Blocks, 12 Mtd . 1000
voit A. C. test, tapped 2,2,2,4,1 and 1 mfd. ..$4.75

2 Mfd. Condcnser Packs, zuuu valt A, C
1500 volt

frouble Chokes, 30 henry «
test, shieldded .. . ... ...,
(30 mils. . .............

Short Wave Sets, one tube complete with § coils, 30 to
S0 MELerR. . oo v i e s $6.45

A. G. Power I'llament and Choke Pack......$4.00

. st s"no
h, 160

............... $3.75

mils., 1500 vt,
$4.95

No. 1003 Powcer Transformers, mul‘ldf‘d Sec. 600V,
for one 281, one 280, one 127, four 226 tubes and
2chokes. . ..ot s 25.00
A. B. C. Power Packs, completely assembled, $8.75.
250 V., B. also has A. C. filament for up to 9-tube set.,
¢“an be used as B eliminator. Make vour battery set ali

clectric, or build your A. (I, set around this pack.
280 tube for this pack, 95¢ extra,

CHAs. HoobwiIN Co.
4240 Lincoln Ave., Dept. D-8, Chicago, Il

DEALERS 1IN BANKRUPT RADIO STOCKS

vavvvvvvvvvvvvv

It’s 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. S. A. 81 bill, old or new
size (we don’t care).

(3) Clip together, mail us.

Handbook Factory,
1711 Park. Hartford.

SEND IT AT ONCE.

{Name)

(Street or P. 0. Box)

(City and State)

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

‘ N Y ITH our new Director, Louis R. Huber
and Mr. D. C. Faber, Director Engineer-
ing Extension Course, lowa State Col-

lege, in charge of this year's annual convention,
there is heing prepared a program which will
outdo all previous conventions. A cordial invita-
tion is extended to all radio amateurs and others
interested to attend this annual aifair which does
s0 much to create a spirit of good fellowship.

All make a notation of the dates — May 9th
and 10th, at Towa State College, Ames, lowa.
The Campus Radio Club is sponsoring the con-
vention and its members will be there with the
glad hand. As in the past, prominent speakers
will be present to address the delegates, and
A.R.R.L. Headquarters are sending F. E. Handy,
Communirations Manager and Beverly Dudley,
Assistant, T'echnical Editor, as official representa-
tives. If you want further information write
Louis R. Huber, 718 North Cilbert St., Iowa
City, lowa.

Babcock Reélected

N the elections of last fall to choose a Pacific
I Division director for the 1930-1931 term,
the Executive Corumittee ruled that this
election would be regarded as incomplete pending
the receipt of ballots from Hawalian members
up to December 15th last, and from members
in the Philippine Islands up to February 15th.
All ballots now being in, a final count has been
made by the Executive Coramittee, sitting as a
committee of tellers, with the following tally:

482 votes
] 1 200 7
M. E. MeCreery......... 58 7

As a result, Mr. Babcock has been declared re-
elected as director from the Pacific Division for
the two-vear term.

S0 Strays g

Miscellaneous Publication No. 92 of the Bureau
of Standards is intended to ‘‘meet the definite
need for standards of practice in connection with
lightning protection.” The pamphlet is “Code
Protection Against Lightning.” The book is
written in three sections. Part I deals with the
protection of persons, while Part II deals with the -
protection of buildings and miscellaneous prop-
erty, and Part LII deals with the protection of
structures containing inflammable liquids and
gases. A half page is devoted to radio installa-
tions and wires entering buildings. An appendix
on lightning, its origin, characieristics and effects,
ad well as another appendix giving a bibliography
of the most important references concerning
lightning and lightning protection are also in-
cluded. The “Code for Protection Against
Lightning™ may be obtained from the Covern-
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Of Imitators. 1hese 1mitators

Vitrohm Stabilizing Resistors

When the plate potential of radio transmitters is supplied by filtering rectified
A. C. it is common practice to connect a stabilizing resistor across the output of the
plate supply.

The advantages are:
1. Prozects 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.

Send tor circalar 507, de- Outpur Total Rocs

scribing V:troLhm Resistors Voltage Resistance Vitrohm Resistors
o o o il be sem 250 25.000 ohms 1—Cat. 507-65

: fequest, | S 550 50,000 ohms 1—Cat. 507-68

) You will find in this cir- K . .

: cular Vitrohm Resistors to 1000 50,000 ohms 2—Cat. 507-65 in series
meet cvery radio require- 1500 60,000 ohms 5--~Cat. 507-5 in series

: 2000 80,000 ohms 4--Cat. 507-5 in series

WARD LEONARD ELECTRIC CO

i Mount Vernon, New York

EASTERN AMATEUR
BECONE ARADIOOPERaToR || — A7 RS

} Duties Light and Fascinating SPECIAL
JLEARN IN THE SECOND PORT U.S.A. 87 \V eston

Volt
Meter $ 1 79

We hav postage
7 voltd.c. Not many at this price

Radio Inspector located here. New Orleans supplies
operalors !or the various Gulf ports. Most logical location
in the U. S. A. to come to for training.

Our studem, qualify for the various branches of radio
Ashore and Afoat. Every graduate placed. Runs to all parts
+of the world.

i Special couryes, Day and Night classes. Enrollany time.

Oldest and Largest Radio School South.

fiterature on request.

e 4 Complete Parts
Loftin- VV ite Power Pack
GULF RAD'O SCHOOL . R. C. A. Sockets for Transmitting, $1
. 844 Howard Ave. New Orleans, La. ' Hams, send for Special Amateur (Jatalog

M. & H. SPORTING GOODS CO.

512 Market St., Phila., P'a. eeeemms

TRANSMITTING GRIDLEAKS
5000 OHMS @ ALUMINUM BOX SHIELDS

These genuine General Flectr . . o P
FGiridleake have & rating of 55 Beautiful Silver Dip Finish

wound Gridleaks have a rating of 55
wutts in continuous duty. Genuine Alcoa Stock

¥ PR, 57 ox 97 5 67, $1.89. Any size made to order in 24 hours.
T arge ennughst;:é%;z;irss her’:mnetﬁaldwm 'I‘y‘pc‘ *C*" phones $3.65 pr.

5¢ LAN, The Radio Man. inc.
AMERICAN SALES CO., 19-21 Warren St., N. Y. C. 495 Corttandt Strect New York City

SUPER POWE For greatest range, sharp, clear-cut signals, absolute reliability of schedules,

Mercury Vapor Rectifier for every transmitting requirement. For the aperator mth
@ burning ambition to make his call famous — but with just so many $$$s to do it — the Mercury Arc — lowest in cost per
Iwatt output, minimum rencwal expense. No filament to blow or lose ¢mission. Output remains at peak thruout long life, far
'above uny transmitter demand. Power transtormers designed specifically for rectificr service, QST ratings, 5000 volt laver
“insulation, 50.000 volt major insulation, heavy duty windings for highest regulation, lowest losses. 86 low-power rigs, 572
single and polyphase broadcast rectificrs, filter and interphase reactors. Your station a sure winner — Here's How.

RECTIFIER ENGINEERING SERVICE, 4837 Rockwood Rd., CLEVELAND, OHIO
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FROST-RADIO

We are equipped to
produce Frost Radio
Volume Controls in
either wire wound or
carbon clement type,
clockwise or counter-
clockwise knob rota-
tion, and with absolute
accuracy in all resis-
tance gradations from
5 ohms to 1 megohm.
Qur service i8 unique,
speedy and satisfying.  fo ! megohmm In euch
Ask us to submit sam-  in, l)epth of "shell,
ples based on your par- 1371610
ticular specifications.

HERBERT H.FROST, Inc.
Main Office and I"abtory: ELKl{ART, IND.

HERBERT H. FROST, Inc. O8.T.
lo-l) North LaSalle Street, Chicago

No. 890. Double
depth metal ghell unit
in rheostat or poten-
tiometer type. Rotars
insame electrical con-
nection. Composition
elements, 5,000 ohms

4-30
nd me vour Parts Catalog by return mail. I under-
wmnd that it will be sent to me FREE and postpaid.

IName e emmom e eemme oo

TRANSFORMERS

uaranteed — Mounted — Clomplete
600 watt 8()0—1?00-1?4()0 eachside .................... $17.00
700 watt 1000-— 1500 eachalde . ..................... - 14.50
250 watt S00—750—1000 each side
unmounted $9.75; mounted $11.50
Auto-Transformers, (. hokea. Polyvphase and 25-cycle
Transformers, Add $2.00 tor fil. winding
8CES FRANK GREBEN

1927 So. Peoria Street, Pilsen Sta. Chicago, Il

Massachusetts Radio and
Telegraph School

18 Boylston Street, Boston
Send for Catalogue

Tel. Hancock 8184 Established 1905

Microphones
from $10.00 to $300.00
also stands, transformers, etc.
Catalogue just out

- UNTVERSAL
MICROPHONE CO., LTD.

Inglewood, California

Chicago, Garner Co., 126 N. Clinton; Detroit, Spencer, 69
Seward; Cincinnati. Boes, 622 Broadway; Omaha, Kohn 304
Baum Bldg.; Pittsburgh, Bittner Co., 405 Penn.; St. Louls,
Beneke, Arcade Bidg.: Philadelphla, Enginecring Sales, Bourse
Bldg.; San Franclsco, Langevin, 274 Hrannan; Oklahoma
City, Southern Sules, 130 W, 3rd; Wichita Falls, Radio Supply
Co.; Kunsas City, Am. Radio, 1416 McGee; Export, Auriema,
116 Broad S$t., N. V.

ment Printing Office, Washington, D. ., for
twenty-five cents.

Other call books which may be obtained either
from the International Bureau of the Telegraph
Union, Berne, Switzerland, or from the Rudio-
marine Corporation of America are:
‘‘International List of Ship Stations,” &n
alphabetical list by ship names.
‘*Annex to the List of Ship Stations,” also
alphabetically by ship names.
“List of Aircraft Stations,” alphabetically by
call letters.
“List of Broadcasting Stations,’ alphabetically
by name of stations in the various countries.
“Recapitulatory Supplement No. 2 to the List
of Fixed and Land Stations,” alphabetically by
namec of station in the various countries.
H. E. Hurley, W6CKS, makes a few sugges-
tions about tube base coil forms which will in-
terest other amateurs using these forms of wind-
ing coils. W6CKS suggests that the prongs of the
coils may be cleaned of solder by applying the
tip of the soldering iron to the end of the prong.
By blowing through the bakeclite tube while the
prongs are still hot, the solder will be effectively
cleaned from the tube base prongs.
Another idea he uses is to boost the minimum
capacitance of the circuit by using a small fixed
condenser across the tuning condenser. This
small condenser is made by twisting two insu-
lated wires together, the length of ihe twisted
pair determining the magnitude of the minimum
capacitance of the coil.
If anyone has an accurate schematic wiring
diagram of the tank circuit, GGeorge (GGrammer
would like to have a copy of it. He has had one
or two requests for this circuit on the Technical
Information Serviee desk.
The following QST articles may be obtained
in Lefax form from Lefax, Philadelphia, Pa:
“Vacuum Tube Definitions,” by Dart and
Atwater.

““Photo-electric Cells and Mcthod~ of Coupling
10 Vacuum Tubes,” by Dewhirst.

“Cascading Rectifiers,”’ by Grigg.

“Official Frequency Standard Transmissions,"
by Lamb.

“’The Inductor Dynamic
Westman.

*“A Simple 1750-ke. and 3500-ke. Receiver,” by
Dudley.

“Resistance Control of Regencration,” by Dudley.

“ An Effective Low-Cost "Phone and C.W, Trans-
mitter of Modern Design,” by f.amb and
Dudley.

The Single Coutrol Transmitter which was
described in the December 1929 QS7' cannot be
sutisfactorily used as a 'phone fransmitter. For
that matter, no self-cxcited transmitter can he
satisfactorily used for ’phone transmission; it
takes an oscillator-amplifier transmitter to do the
job right.

Loudspeaker,” by

0 Say You Saw Tt in QST — It Identifies You and Helps QST



SPECIAL
Colored Official
League Emblem

! for
SECTION
(“OMMUNICATIONS MANAGERS
‘ and
OFFICIAL RELAY STATIONS

SEE MENTION IN COMMUNICATIONS
DEPARTMENT — THIS ISSUE

RED BACKGROUND
(for S.C.M.’s only)

BLUE BACKGROUND
(for O.R.S.’s only)

$1

Each, Postpaid
©ONE-HALF INCH SIZE

AMERICAN RADIO
RELAY ILEAGUE

1711 Park Street
Hartford, Connecticut

Of Imitators. 1hese 1mitators

o000000000000000000000000«ooo:
The NEW Easy-Working

GENUINE MARTIN

VIBROPLEX No.6

Heg. Trade Marks: Vibroplex: Bug! Ligbtning Bug

IN COLORS: Blue — Green — Red
10 New features,
Eagy to ope-
rate. Easy on
the arm. Fast
orslow. l'rans-
mitssignals
vnequalled
for strength,
clarity and
heangy,
Blackor Color-

ed, $17 Nickel- Plated'

Improved
MARTIN
Vibroplex

Black or
Colored, $17

Nickel-
tlated, $19

Special Martin Radio Bug — kxtra large, Specially
“onstructed Contact I"oints for direct use without re- $25
lay. Rlack or Colored,

Your old Vibroplex accepted as part payment
Remit by Money Order or Registcred Mail

THE VIBROPLEX COMPANY, Inc.

825 Broadway, New York City
Cable Address: “VIBROPLEX'' New York

c. R. I.

Trains men for all branches of
radio work, including:

.0.0....”0.0.............00..0.000.0..0.0..
@
—_-
R
.‘..O........0...0.““......‘...".‘..0“

Commercial Radio

Radio Broadcast Navigation

Radio Mathematics Laboratory
Vitaphone — Movietone

DORMITORY — LABORATORY — WORKSHOP
Literature on Request

COMMERCIAL
RADIO INSTITUTG

38 W. BIDDLE ST. BALTIMORE, MD,

Radio Service

Oscillating Quartz Crystals

g
! gw.g.',‘Ls i yﬁb

Guaranteed — easy oscillators, carefully selected for
maximum ouiput, and ground to your approximate
frequency which is stated accurately to within one-
tenth of one percent.

1715-2000 Kilocycle band.......oovvvvnn. .. 312 50
'3500-4000 Kilocycleband....................
One-inch oscillating blanks.................. . 00

We also supply “POWERTYPE'" crystals to broadxast
and commercial stations.
Write for literature
American Piezo Supply Company
1101 Huron Buﬂdlng Kansas City, Kansas

Specialists in frequency precision

HILET

high-grade radio equipment is used thruout the
world because it ia backed by a guarantee to give and
kerp giving service. Adding to the art of amateur ra-
dio,we now offera TRANSMITTER NAME PLATE
for your panel; shows call letters, power, wave length,
designer, etc. Blanks, _750' Stamped to order, $1. 50.
hnzraved and black filled, $2.00. Send jor circular.

CHOKES—with gap admstment 500 M 30 H,
3)‘500 250 M.A. $7.50: 160 M.A. $6.00; 100 M A"

§3.00. RANbl‘ORMbhb—?OO VS'atts 1000—1500
each side, $14.50, 500 Watts 1000-1500 each mde,
$13.00. 'SU Watts, 500-750-1000 each side, $10 50

150 Watts, 375-325 each side, $9.00. QUARTZ
(;RYSTAL& 1715't0 2000 KC $12.50: 3500 to 4000
K(-$17.50; 1-inch Blank $5.00. Specials to order —
wriie for <prcmcatmn¢ (One day delivery,)

HILET ENGINEERING CO., Orange, N. J.
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HAM-ADS

PLATE power for your set, the very heart of its performance.
For quietness, DX shility, life-long permanence, abrolute de-
pendability, lowest ultimate cost, no other plate source even
approaches the achievement of an Edison atevl-alkaline storage
B battery. Built painstakingly; every joint pure nickel, upset
elentrically welded. Genuine Edison FElectrolyte. Our list de-
acribes cowplete batteries, construction parts, enameled aerial
wire, silicon ateel, Available immediately, filament and plate
transformers for the new K72 rectifier, vomylete plate power
unita. Rectifier Engineering Service, radio WRML, 1837 Rock-
wood Road, Cleveiand, Ohio.

TRADE guaranteed crystals for 50 or 75 watt tubes, W?ZZE,
WESTERN Electric transformers, tubes, mikes, amplifiers,
speaker, pickup 4D radio set. Frequency meter oscillator, wave-
?I\leter, potentiometer. H. Jones, 438 S. Leavitt St., Chicago,

TELEVISION Kit — 12-inch scanning disc; shaft and bearing
frame; motor hub and driving disc; synchromzmz screw; neon
lamp and lamp holder: $7.50, parcel post prepaid, Jenkins Lab-
oratories, 1519 Clonnecticut Ave., Wushington, D. C.

NTED — 0-2500 a.c. voltmeter, W1KM, Malden. Mgu.,n.
SELL dynamotors, 127500 volts, 24/73) volts. Diedrich J.
Thies, Arlington, Minn,

MIKES — broadcast, 4 Kellogg 2-button completrely rehuxlt
and in Al shape, $25 each. Station WHBF, Rock Island, 1ll.
SELL 300 yolta of Fdison B batteries, set up, Used very httle.
Price $10. GGeorge Goblish, Vesta. Minn,

AMATLURS~Hpenmenters. builders. We serve over 4000
[LR.E., ARR.L., etc., experimenters and '‘nuts.”” Full dis-
counts. £30,000 stock approved parts-— no seta. Over four
pounds catalog, circuits, data, prepaid, 50c. Weekly bulletins
(new items, re-mlra ol experiments, etc. ) 20 weeks, $1. Sample
experimenters ‘‘ Over the Soldering lron'’ maguzine, '25¢. Trans-
mitting data, price list, etc., 25¢c. Kladag Radio Laboratories,
established 1920, Kent, Ohio.
SPECIAL rectifier aluminum, $1.25. Lead, $1.00 square foot.
Elementa 1 x 4 15 cents, 1 x 6 17 cents pair. All prepaid. Best
silicon transformer steel cut to order, 25-35 cents pound. Postage
extra, George Schulz, Calumet, Mich.
‘THE finest in radio for amateur, broadcast and marine. The
most modern short-wave receivers. Four to ten tube designa.
Radiophone CW transmitters of any power or type. We make a
complete line of appuratus, including speech amplifiers, filter
coils, inductances, J)ower units, etc. Any special apparatus, de-
signs. built to order, using your parta if desired. Pricesun
request. New hulletin lists complete line of apparatus, W
¢ va Ensall Radio Laboratory, 1527 Grandview St.,
Vv en, Ohio.
AR R.L. sweater emblems shouid be worn by all League mem-
bers. They are yellow and black 5” x 8” diamond, felt letters and
embroidered aymbol. Only $1.00. Money order ot currency only
%dvreptwl Eric Robinson, 135 Jefferson Road, Webster Giroves,
0.
TELEGRAPHY — Learn Morse and wireless ielegraphy. Big
salaries. ‘Tremendous demand. YExpenses low, can earn part.
C'atalog free. Dodge’s Institute, Wood St., Vulparaiso, Ind.
PRINT your own radio call cards, stationery, circulars, adver-
tising, etc, Junior press, $5.90; job presses, $11, rotary, $149,
Print for others; big profit. Eaay rules furnished. Wnte for
eutalog presses. type, paper, ete. Kelsey Company, Q-54, Meri-
den, Conn,
POWER crystals for broadcast and awmsteurs. ground to your
frequency. Write und get our prices. Filter condensers, 1000
volts, d.c., & All absolutely guaranteed. Fitz-gerald Harm-
son thoratnnes. 43 Summit Ave., New Il.ondon, Conn,

WANTED Navy Standard Receivers Sk143 SE1220 SE1420
IP500 1P301 aleo spark gap units, Paul Trautwein, 3% Park
Place, New York.

EX-NAVY dynamotors ideal for battery operation alsosupplied
with extension shafts for external motor or engme drive. General
Electric 24/1500 volt. 233 amperes $37.50; 24,750 volta $27.50;
127350 volts $15. Westinghouse t-15 volts 500 watts £15; 10/3‘0
£18; 27.5/350 $12.50. Twina for 700 volts $20; Shaft extensuon
$3.00. 900 cycle £25; 1§ KW 500 cycle with exciter $15, | KW
Clrocker-Wheeler motor generators $1:35. Complete liat. Henrv
Keinzle, 501 East 84th Street, New York.
PIEZO quartz plates — guaranteed perfect osmllators 700 ke.,
840, 3500 ko., 815, 1750 ke., $10_ Dr. Gerald W, Fox, physiciat,
WQBNT 419 ‘W. State. ~h'u: Arbor, Mich,
)S1a, 81 per hundred. WOBEU, 9032 Windom. St. Louis, Mo.
EJNUbUALLY gelective broadcast 3-tube soreen grid battery
set, 3 or 5 volt, for farms, boats, camps, low B drains, fully
shielded. Write for price, Hatry & Young, Hartford, Conn.
€S1.'a de luxe. Two cnlors, 100 for 30 cents. Ritzy, modermastic,
futuristic cartoon cards, 100 at %1.20. \ampan Radio Press,
Dwight E. Harkins, 4306 Eastside Ave.. Cincinnati, (hio.
SELL four tube tuned screengrid receiver, 17 to 200 meters,
$20. Also trausmitter to mell or trade. Neal Brown, Richland
Springs, Texas.

Fmnaign A, L

8 E.

WIDOE - Bergtold, C-VS). US.N.R,,
Commander-Volunteer C'ommunication Reserve,
serve Armory, Duluth, Minn,

SELL - complete station, xmitter, receivers, tubes, world globe,
A and B eliminators, new Corona portable typewriter. H. P.
Brewer, Oskaloosa, Iowa.

Unit
Naval Re-

FOR psale Western Electric broadeasting transmutter, 100
Watt type 2-A, including motor-geuerator {with spare arm
ture), transmuitter (with five W, K. fifty watt tubes), and power
panel ‘This equipment has been used an average of seven hours
a week and is in excellent condition. Price, $1050. Tremont
Temple Baptist Church, Boston, Mass,

HAVE you the dope on the HY-7, 6-tube ahortwave double de-
tection receiver? Get it now. Hatry & Young, Hartford, Cona.
FOR rale — back copies OST, October 1016, May. June, July
and August 1917, June and July 1919, Al except January,
F‘ebrua.r{) and March of 1920, From 1921 to 1929 inclusive —
1926 inder. J'ew with covers missing, but all articles com-
plete. Also old Telephonys, Radio Broadeasts, etc, One set old
edition Halking Flectrical Gnides. Eugene Davis, Box 331,
Salina, Kans,

LICENSED by R. C. A, ' Marathon " tubes in original cartons,
UX250, $2.00. “UX2x81, $1.75, UX2R0, $1.35. 0-300 milliameters,
$1.00, Fd. Keers, 319 Gamsev Ave,, Joliet, Il

FOR sale or trade — one Robbina and Myers. 110 volt a.c.
600-volt d.c. motorgenerator, Want spark transiormer tubes or
what have you? Radio W1ASG, Cedar St., Belfast, Maine.
WANTED — phone transmitter with or mthout power supply.
Will pay cash or trade X210s, UX250s or UX281s or Weston
meters. AUl new. L.. G. Arnold, Roseland, N. J.

SALE - pair 5 inch REL inductances. 40-80 meters. New $11,
spll $4. WYBK, Frankfort, Ind.

FOR sale — like new Grebe CR1X, $30. Also Silver-Marshall
Round-World-Four, assembled, but not wired, $25. Remit with
order. G. DeHolmes, 666 Hawthorne Ave., Palo Alto, Calif.
QSLs 100 two color $1.00. Samples. WICKA, Corwith, Iowa.
VS’-\NTED—(.‘umplete parts for one or two 100 watt trana-
mitter. Would consider station ready built. Must be best of
parts and of ample capacity for 180 meter, Have new Conn
“(C" melody sax, brass, complete in case. Sale or_trade. You
must have real bargain. C. .. Umberger, Harlan, Ky.

‘RYbTALb—-hlghest quality quartz crystals wi Lalf price.
Write WOEBV

NEW M \2[08 $2.00; MX2508, $3.00. K and H Laboratory,
1131 Pearl St., hansaa City, Mo

wath transxmtter for sale ur trade.
 FE, Tustin, Calif

SELL or trade two 7(X00-ko. transmxttern. one 0 watts other 100
watts, cump]ete with {mw er supply and tubea. Details on request.
Box 21, Seaford,

FOR aale —_ Pllot nup#r wasp d.c. 17-H)0 meters, $25, Wx()P,
2405 Jenny Lind St., McKeeqpox:t. Pa.

MUST sell even at great nacrifi 25 “watt transmitter, d.o.
power pack, receiver, wavemeter, etc &85, Individual pamx at
discount cost, $126, First money order takes outfit. J. B. Floyd,
W4AFW, Oxford, N. C. 3

TUBES —- nationally known manufacturer First quality, tested
in ham transmitter. Ciuaranteed. Type SX210 ovemzed o8-
cillator, 6 inches overall; large plate, X281 750 volt recti-
he.rs S‘.! 84. W9 DWA, 5‘508 Fult,on St., Chicago, III

Keep—uhve " %ﬂ

muperes Mogul base. (nly one requxred for
Juauary advertisement. 82, prepaxd WA,
RECTOBULBS: hi-power, $10; 251 type. 85.25; Super-Was
$20,40; WE & RCA tubes: power Xtals; 25% off on REL,
Ward Leonard, Jewell, humal Leach; 30%, ou “Thordarson,
Sangamo, Cardwell; 33% on ‘['obe and Flechthexm Any other
appuratus, Henry’'s Radio Shop, WOARA, Butler, Mo.
tranamitter, dynamotor, rectifiera, transformers, con-
densm ®, other idle parts. What do vou need? Want: Zepp light~
ning switch. WSBJQ, Dundee, N
VIBROPLENES, Teleplexes, transmittern, receivers, wasps,
Omnigraphs, 50, 75, 100 watters, mikes, portables. Bought, sold,
traded. Ryan Radio Co., Hannibal, Mo

WANTED —- 3 radiotrons UV203A. Also 1000 or 1150 volt
motor generator. New or used. V. P. Raughn, Washington
Court House, Ohio.

NEW Hilet transmitter panel name plates, nlso chokes and
transformers. See Hilet advertisement in this msue Jewell No,

CARDWELL condensera, Sangamo, Weston and Jewell trans-
mitting meters, microphones, Thordarson power packs snd
chokes. Pilot parts, transmlttmg leaks, amateur supplies,
Hatry & Young, Hartford, Conn.

FROST hand mike SM240 modulation transformer, 8M242

54, 0 to 2000V meters, 100 ohms per volt, $14. M. Leitch, Park microphone transformer. All practically new, Reasnable, or
Drive, W, Orange, N. J what have you? WS8QH, Box 24, Matamoras, Pa.
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275 volt new generutors, %8, Used, $5. 500 cycle motor genera-
tors, a.c. drive 3jk.w. $30, D.c. drive, $20. 200-watt generutors,
£10, ’r()ﬂ&cycle voltmeters. $10. R. Wood, 4620-102nd St., Cor=
ona,

WSL cards, two colors, $1,00 per hundred. Free samples,

/SDTY, 257 Parker Ave., Buffalo, N. Y,

/¥, supply parts for that receiver, transmitter and power
i)p]y Push-pull epecialists. Speciu) apparatus. Bulletin avail-

ab Pontiac hngmeeuug ‘0., 1100 Avenue I, Brooklyn, N. Y.

GUARANTEED 52818, §2,50. Filter chokes 75 eents and up.

‘Nagsuu Radio, Sae‘ord, N. Y.

FOR gale: Syne Rectilier with Robbins-Myers niotor, %20

14 k.w. Acme .\park (rausformer. 25.00; 6V watt. 1500-volt

plate tranaformer, $5.00, WODUN, Akron, lowa.

’l RAN\M)R\ILR speualxs 250-0-550, T34, 71
BHO-0-650, 71, 7 ,~;. m, 530, 750 each pide, 7'm,

£10.505 0~550, 714, 714, §3. 10-volt 75 watt center

, 180-walt £
, 270 watt,
rapped fila-

1ent t.mnaiormer 3; 744, 713, 15 watt, #3; 28, 2lg-volt m-
RA0-0-330, 5, 214, 215, #1.50; 30H 25 MA double « oke‘ 8190
A0H 100 MA $3; »UH 160 MA gingle choke, . 250 MA.
& 3.75; 2 MF 1000~volt, maunted filter condensers, 14)' 3 MF,
{25 “130-volt_condenser blocks, 2-4~4-1-1 MF, 3.65 Prices

are net K, O, B, Philadelphia flectrone Labs., $34 N. Ran-
dolph, Philadelphi.s. Ba,

AL last! Another batch of thoge (General Klectrin 5 watters type
CG1162. made eupecmlly for 1J, 8. Navy. ‘T'heir characteristies
make them ideal ~or short wave work, low internal capacity,
illament 7.5 volts, plate voltage up to 750, This is the Tast of
these tubes left. A wonderful buy for all brother hams. A gen-
wne Gencral Electric 5 watter for ouly %1.25 each. Nenn tubes
for frequency meters ) cenis each. I'ry our surprise package,
%1.00. Money back if not satistied. U-100 calibrated milliam-
wneters, $1 256, 0-300 Weatinghouse wmilllammeter indicatora 5
point rcugh calibration, $1.25, -5 voltmeters $4.00. R.C. A,
or Cuuningham UY227s. 31, 00 All merchandise wuarranteed
new] Sent P.P. or (.0.D. E. Hufnagel, 879 So. 1&th St., Newark,
000-v, 3000-w, f-phase dnve motorgenerator, $225; 2000-v,
500-w, -phaee drive. §195; 1500-v, 400-w, 3-phase drive, $125;
ll)ﬂo-v..U()—w $05; 1000- .2>ll—w. $&53 Li-hp. 3450 speed motors
$10:50; l9-h.p. uynohronoua 1¥00 speed 1otors, $20; N-v,
;-amppre “generutors, $6.50; converters, (10-v, d.c. to 75-v,
G0-cycle. 1-phase 250 watt. ¥27; 300-watt, $45. Queen Clity
Electric, 1134 Grand Ave., Chicago,

TYPE 866 s('c'mds (new tubes). All ocharncteristica normal.
Mercury vapor, 2.5 volt filament. (Juarantecd perfect opera-
tion and safe dtherv, %5 each. K. Ewing, Jr., 29 S. LaSalle St.,
Chicago, W

S cards and amatenrs' printed supplies. Seldens’, Cranesville,

. E. 1000-watt_rransformers, 1100-2200-1100 each side c. t.
Usad by over 225 hams. Guaranteed unconditionally, $12 f.o.b.
Detroit.

W ES’ I'ERN Electric dynatwotors, two .)2/.;50-vnlt in shock
proof frame an advertxsed in Q87 $20. W6

TELIL: me your rdio requirements, I carry t.he heat nationally
known lines of pirts and transmitting e(]uxpment and ship to
hams snd set buildcrs all over the world. Regular trade dis-
(&uu&tn Since 1921. Roy C. Stage, Wholesaie Radio, Syracuse,

SELL or trade: RCA 211, 203-4, 204-A; WE211D, 212D);
power Ntals; 210- and S-watt \rmttera complete Esco 1510~
volt geuerator mercury arc outfit; other upparu.t,us ‘WIARA,
Wutler, Ao,

('RYSTALS carefully ground for highest output demanded by
modern transmitters. Frequency precision 1Y% at room tempera-
tures. 7000 kec., $15; 3500 ke., $12; 1750 ke., $9; guaranteed
blanks, $1. WODRRD, Herbert Hollister Edwardsville, Kuus.
SYNC -~ new large Marlo. $25 takes it., WUELY, 5868 Bart-
mer, St. Louis, Vo,

PRICED right or immediate sale: (1X&52, holder, o}-watt
3000-volt Thordurson transformer, pair type S REL induo-
tances, Cardwell trausniitting condensers, meters and other
apparatus, WOCNM, 7512 Indiana Ave., Chicago. Ill.

QSL cards. Write for prices and samples, WINE Press. 230 West
Ave., So. Norwalk, Con

NEW and unused 1- kv» plate transformer, 2200-3:300-44(X)
each wide center tap, filament transformer for four 866 tubes,
WSMIL type, 4 new R.C.A. %56 rectifiers in original sealed car-
tons, All the above, $40 cash. G. J. Schulmerich, 1015 C*hestuui
St., Philadelphia, Pa

FOR sale — one 200 watt Acme power transiormuer, (50 volts
em-h side of center tap, two tilament windings. One DeFfarest
“H" tube, used about 30 hours. Highest ofier gets 'ewi. C'. H.
Meclntyre, 2815 Cortelvon Road, Bronklyn, N. Y.
HAVE 6 months” old "32-volt 100-amphour lighting battery
with 1 h.p. motor for sale for $33. W9AAQ, ¥. R. Schmidt,
C atbj‘nne, Kans,
SERVICEMEN? Niicrofarad meter of low price and reliability.
Hatry & Young product. Write for information. Don’t pay $:0).
Save $15 or more, Hatry & Young, Hartford, Conn.
FLECH THEINM "{500-volt condensers, porcelain insulators,
2 mfd., $4.50; 4 mid., $7.00, used. Mershon condensers, $1.75.
New National 3000-volt .U0045 with vernier dial $9.50: .00023—
G000 volt, $12.85, Jeﬁprsnn J00-volt  eenter tapped trans-
formers, $1.65, Pilot D. C. Super \Vaap kit, $28.90, with a pair
of Timmons phones iree. Pilot A. C. Super Wasp kit with cone
speaker and power pact, $1.00 Newest type ectobulbs R3
mercury vapor, £10,00 prepaid. 241 type mercury vapor, §7,00
prepaid. Allen Bmdley radiostat, new type 300 watt, 8500
Aero Monitors, $10.85. REL Wavemetera, $16.00. Pilot and
Silver Marshall coxl forms, $.39, ere—wnund 2000-ohm  grid
leaks, & Freshman 375-volt, not center tapppd and two
7% vent,er tapped filament swindings, signal  High
Frequeucy buzzer, $95. New Cardwell 00035 SL ¥ condensers,
9. No, 14 cntton covered enameled aerial vnre, $.90 hundred
hundred fect;

reet No. 12 solid enameled_serial wire, 8.5

$1.80 two hundred feet coils, REL 50 watt sockets, $1.50. Used
S000-
‘Thor=

Kelloszsr double button microphones, §35.00. Sangamo
vaolt .00N25, 0005, (001, .002 mica condensers, ‘51 S0,
darson key click filter chokes 144 Henry 200 mill, $2.95
darson 1odulation transformers, $2.95. I.atent ;
C'all books, #.55. Llsed Western Jilectric 212D 23
£45.00, REL sockets for same $).00, New I, X, 502. %

nghtly used R.C.A. 211, $1{7.00. Slightly used 204As $30. 00,
R.C.A. UV 21748 $7.50 Panh U. X. 866s, $11.85; Ne“ UX 851

1000 watter, $250, Western Hectrlc 2L1A, D, or ¥ 50 watters,
%15.00), slightly used. New 211Ds, 320,00. leﬁersnn 30 Henry
chokes, 100 mills, Thordarson iwin chokes, 20 Henry,

250 zmll each $6.25 500-volt th) 133 segment Spaulding
wenerator, directly coupled to (1. E. five-horge-power motor,
cont” %650, special $225. Here's a real buy. Limited quantity
new oumnal cartons Gold Seal UY 227 tuhes, $£.%9 ench; UX
245, $1.15; UX 250, $1.05; R. ngh Mul' X, 240, %l(IO'
RC.A, Voltage Regulator U 4, £3.25. Broadecast miero-
phone cuses, 25, Thordarson 400-\‘0]?. each side center, 150
watt. $3.90. Uncle ‘Dave, 117 No. Pearl §t., Albany, N. Y,

SIX Tobe 130V Line 2 mfd. ocondensers for sale, $1.50 each,
W1BNP

WANTED — For personal file, V. olume T of QST complete or
single copies. State condition and price asked. K. B. Warner,
1711 ;Park St., Hartford, Conn,

PERHE TERODYNE—Scnd 30 cents &tamps for blue
print and data of 10 to 0 meter screen-grid superheterodyne;
one spot; single control. Transformers, low loss coils and mount-
ings, price $11.5). (tuaranteed. WHBRY, Arthur [.. Munzig,
Redlands, Calif. B

QRT; cards $1 per 100. Two colors. WBAAR, 533 Manhattan,
Hazleton, Pa.

Q R A SECTION

WIAU — Kdward Norris, 29 Monroe St., Brockton, Mass,
WIMQ — Thos. F. Reynolds, 19 Granville St., Dorchester,
Mass, )
W2BJ1 — Hackensack Radio Association, Y.M.C.A. Building,
Hackensack., N. J.

t\_"}’:?HY — Gleo. Pertersen, 820-40th St., Brooklyn, N. Y.
W5BKY — Fred P. Coleman, Box 267, Big Spring, Texas.
WOCVV — Walter O, Goss, Box 225, Hunter, N. Dak.

TWO 5 kw, W, 15, 220D, 10,000-volt water-cooled tubes, list
price ‘5.5:.) ench. xwt abused or used for more than half their
natural €100 each.. For particulars, write or wire KXL,
Portland, Ure

WANTED: I-kw. spark trans(nrmer, with gap and condenser,
F. /& H. Radio Labs., Fargo, N

WHAT aw 1 offered for every issue QST from June 1919, to
February, 19237 Raymond L. White, 212 Hollywood Ave.,
Dallas, Texas.

HEADS up fdlows — lank at these tube prices, UX210, $3.15;
U

X250, €3.60; 17X245, $1.75: UXI71A, 05 cents: UXI1124A,
05 cents; UXA.24 £1.95; U)&ZSO 21,105 UX281, $2.35, Lumted
number, standard make tube. First quahty, guaranteed.

W9CKU, Heron lLake. Minn,

TELEVIQION -~ Listen in on announcements from W3XK,
2900 k.c., % o'clonk, ¥.8.T., or send for descriptive literature.
Jenkins aboratories, 1519 Clonnecticut Ave., Washington, D.C,

WHODKJ — Verten M. Hawe, R. F. D., Warner, 5. Dak.

WIMK
A.R.R.L. Headquartcrs
R. B. Parmenter, Chief Op. "rp."”

‘The following calls aud personal sines belong to
members of the A.R.R, L Headquarters gaug:
‘WI1AL B. Dudley "bd."”

WI1BAW R. B, Beaudin
WiBDI-WIXL F. E. Handy "'fh.”
WICET J. J. Lamb *jim.

WI1DF Geo. Grammer ‘“hg."

WIFH K. B. Warner " kb.”

WIES A. A, Hebert ‘““ah.”
W1FL-W2JR G. Donald Meserve **dm."
W1SZ-W1BIZ C. . Rndxmon “rod."
WIUE E. L. Battey “‘ev.’
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To Our Readers
who are not
A.R.R.L.

members

OULDN'T you like to become a

member 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 you have gained a knowledge of the
nature of the League and what it does, and
you have read its purposes as set forth on
page O of this issue. We should like to have
you become a full-fledged member and add
your strength to ours in the things we are
undertaking for Amateur 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 RADIO RELAY LEAGUE
Hartford, Conn.,, U. S. A

I hereby apply for membership in the
American Radio Relay l.cague, and enclose
$2.50 ($3 in foreign countries) in payment of
one year’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 Certificate of Membership and send
QST to the following name and address.

D R i P R R R
P N I P R I I I P I P I P S P Y

P I R R T TR T

Do you know a friend who is also interested in
Amateur Radio, whose name you might give
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you cAN “HEAR
THE DIFFERENCE AND

SEE THE REASON
IN EVEREADY RAYTHEON
4-PILLAR TUBES”

Here is an entirely new type of tube . . . Eveready
Raytheon! It combines the highest degree of sensitivity
with lasting, rugged strength. The patented Eveready
Raytheon 4-Pillar construction — a revolutionary im-
proyement — safeguards fragile e¢lements against the
dangers of shipment and handling. Eveready Raytheon
elements are assembled on jigs, to put them in most
sensitive relation to each other. The 4-Pillar construc-
tion anchors these e¢lements where they belong —
assuring you of a new standard of reception.

You can see this exclusive construction inside an
Eveready Raytheon. Look at the diagram on this page.
See the solid, four-cornered glass stem. Notice, imbedded
in it, the four sturdy pillars supporting the elements.
That shows why Eveready Raytheons are stronger than
ordinary tubes —and why they give you the best

reception you can possi-
4.PILLAR TUBES P y L

i bly get from your present
Eveready Raytheon’s exclusive, patented Ve N p
Pillar construction cross-anchors the
tube elements top and bottom, conquering
the hazards of shipment, ending tube dis-
torQJon. preventing tube noises.

can be made like this, be-
cause the 4-Pillar con-
struction is patented.
Eveready Raytheons
come in all types. They
tit the sockets in every
standard A. C. and Bat-

receiver. No other tube -

4-PILLAR SCREEN GRID TUBE

New Eveready Raytheon Screen Grid
Tube, ER 224. The weight of the four
large elements in this type of tube makes
the exclusive Eveready Raytheon 4-Pillar
construction vitally important.

tery-operated receiver in use today. They are built by the
makers of the famous Eveready Layerbilt ‘“B’’ Batteries
— another radical improvement in radio. Get a set of new
Eveready Raytheons from your dealer, and enjoy their
superior reception today.

NATIONAL CARBON COMPANY, INC.
General Offices: New York, N. Y.

Branches
Kansas City ]
wiialll EVEREADY

Chicago
New York

Unit of Union Carbide
and Carbon Corporation

RAYTHEON

‘Trade-Marks
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THE AMRAD CORPORATION
s L N s

3 I llNCOLN :ANCES L ol

Leaders Clmoye and l/selt/

Thirty-one leading radio manufacturers specify the Mershon
Electrolytic Condenser as standard equipment.

It has enormous capacity in small space — 72 MFD. In 32 cu.
ins. .
+ . . saves weight . . . self-healing . . . humless

The Mershon costs less per microfarad than ordinary con-
densers, is practically indestructible and makes possible a
reduction in size and weight of chassis while assuring unin-
terrupted efliciency.
Special information is available covering the use of the
Mershon in Television, Short Wave Transmitters and He-
ceivers, Sound-Projection Apparatuq, ete. Write us explaining

which field you are interested in — or use the coupon and
let us send you these new and interesting bulletins, diagrams

and booklets. bq'\.soﬁ co
&R
Mershon Division R f'}‘}" ‘o""’:g(
THE AMRAD CORPORATION ,Q“‘g.*’:x\“‘"@“ [

Medford Hillside, Maus. DO $»°\~a .

‘\O"\\o \Q‘, ﬁ,}“’

RUMFORD PRESS
CONCORD, N H.




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

f
l
i
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 ithe guidance of a practical radio amateur.

éood as the editions were with the brown and the green covers, they are only
QSA1 by comparison with

-y wu =B

The Sixth Edition of
. D€

By Handy & Hull

NOW IN ITS SEVENTY-THIRD 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. {j Because it starts in at
the very beginning of the story and tells what amateur radio is, how to become
ari amateur, how to learn the code and how to operate a simple station, it is an
invaluable and a sympathetic guide for the beginner. 4 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-(yold 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. S. A,
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Outsta ndi ng -

To the amateur and to ever
other user of dry cell batteries.
Outstanding because of unequalled
performance under most severe as
well as all ordmary cxrcumstances

BURGESS BATTERY conpANY

MADISON, WISCONSIN




Depal-tment ¢

F. E. Handy, Communications Manager
E. L. Battey, Asst. to Coms. Mgr.
1711 Park St., Hartford, Conn.

Is This Operating?
By E. W. Mayer *

operating tactics and etiguette in addition to notes
and plate supplies, How much longer are we to ex-
'pect a directional “CQ" to bring an answer from every
. other district or from the opposite direction than the one
"wanted? [t is hoped that not much longer, otherwise here is
‘one who will forward SCM reports by mail, and let them
lappear a month late rather than to go through the present
‘painful procens of tryiny to land the message near to its
1 destination,
I With the idea of cleuring our monthly report to Mr.
'"Handy via railio, we aroge in the early morning hours (ns
‘we earn our bread and butter in the evening) and tried a
“{'Q north QTC WIMK," not baving heard any stations
'in that vicinity working. Tuning across the band we heard a
nice 1C nignal QSAS giving the usual signal report, and
asking QSP? MK? He replied with a signal report stating
~that he was very glad to hook some DX, but was not looking
‘for traffic! This irom a well-known “'nine’’ whose several
. operators are not newcomers to the game seems rather sur-
! prising. Evidently there xstill are DX fiends of the rabid
 variety. What would you suggest for the fellow who wastes
“your time for his personal DX satisfaction when you are
'trying to clear a message in limited operating time? Why
ianswer a (*QQ @T'C' if you are not in the direction called and
“if you do not intend to QSP, but are only looking for DX,
I'm iuterested in DX, too, but I don’t auswer a directional
1 C'Q to get it uuless I happen to be in the particular direction
and willing to QSP. Such operators deserve a little severity
.in the reply. PPerhaps a frunk statement of the case, **Thot
. you answereci C() north because you could QSP. Had I
! ’known you were after DX ouly, you would not have found
it here SK"’ vwould be moust appropriate.
. (3 DX still brings replies irom atation 100, 200, 500 or
11000 miles away, altho 1500 miles is the minimum in calls
- heard lists. Local amateurs do not consider anything east of
. the Mississippi us DX. (/Q VK or ZL is likely to bring re-
" plies from all U. S. A. districts. By the tiine we discover who
we are hearing all the VK and ZL stations that may have
called us hav= signed off. This may not mean atything to
you fellows who have plenty of time to do your operating,
. but to the maun with limited time, it means more than you
would suppose.

Many times I have signed off, shifted the receiver to the
top of the har.d and started down listening for calls, and ran
. across a wan I signed off to. still guing strong. When a man
: says “SK," ke your own sign off short and snappy, fel-

iows, give the other man who has been QRX fuf ten or
. fifteen minut2s a chance to QSO you, or the other fellow.
Never use "SK' for “ VA’') unless you ean it Let's have
a little house 2leaning in our operating methods. Stick to the
“rules and regs aud if yon have misplaced the copy of the
R.& R.you r:ceived with your membership certificate, drop
" aline to Headquarters for another. Let's have a little show
of courtesy and common sense in this gatue of ours, One can
" get DX in pleaty. Why waste the traflic man's time to have a
: QSO of doubiful pleasure and given grudgingly by the wun
whose directional CQQ you have answered to satisfy your
craving for L'X or what have you?

THE yesr 1930 should be the logical time to clean up

* K4KD, $CM Pcrto Rico-Virgin Islands,
(ST FOR APRIL, 1930
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Traffic Briefs

Schenectady amateurs have made their bid for recngnition

in amateur radio by organizing the *‘ Schen
Radio Assuciation.”” The officers are W20P, President,
W2AAL, Vice-President, W2AMM, Secretary, and W2LU,
Treasurer. The future plans of the ¢lub and the enthusiusiu
of the members predict a brilliant future for this organizu-
tion.

tady Amateur

WS8VY ui, Dayton, Ohio, wants schedules throughout the
world on 14, 28 and 56 me, He is interested only in reliable,
nure-fire sehedules that enn be maintained over a reasonable
period of time, so that experiments may be conducted and
comparisons made. Any amateurs on 56, 28 or 14 me. who
would be interested in experitneutal work with W8VY should
write to him direct.

Capt, McClelland of the u. s, Army Air Corps says that
all 'phone atations operating off-frequency should be
*dropped without a parachute.’ The bud interference causer
by ’phone stutions on WIMK'’s 3575-ke. frequency during
the Spokaue flight brought out this statement.

W4HN reports much ‘phone activity in the Fourth
District, In a little over two months on 3500-kc. 'phone he
has worked 162 stations. W4TA, W1QZ, W4PD), W4HN,
W4HM, W4PW and W4AFQ have beeu working sixes and
sevens. A ¥ourth and Sixth District’s 'phone party was held
Februury 1st and 2nd, with good results.

At about 4 a.m., on January 19, W8BRI overheard some
very good 'phone work on the 35(10-kc. band 'phone hannel,
\WW2ACA, WBAJH, WYEWO, W6BIU und WHEBIQ were
holding a five-way QS0, forming a coust-to-coast 'phone
chain, W6RITU and WGBJQ reported all other stations as
cowing in fine and W2ACA, the most distant, ay coming
through R4, steady. This speaks well for the 3500-ke.
'phone band.

*14,000-ke. 'phone i sure FR,” says W2B1V, He has
worked eight U. 8. districts, C'uba, krance, England and
Porto Rico. and feels there are ureat possibilities for **real"
‘phone work in that bnnd

Traffic for Cuba moves wemhlv through W3CRB1T-ZZC,
swho keeps daily schedules with CM2SH and CMSUF.
W3CRT also schedules ZU1A each Thursday und Saturday.

W2BIV lets uut a little sevret about the Extra First-Class
Amateur ticket. He suggests that hams become familiar
with the cable count message check, as it must be explained
on the examination. The Radio Amateur's Handbook tfully
explains the vable count. .

One of the 25%-me. pioneers, W2JN, tells us that he still
finds that band very FB each Sunday, contacts with
Furope taking place hetween 5:30 a.m. amld 2:30 p., E.5.T.
\W2JIN says that 28 me. is the ouly band that produces really
strong signals from Europe

WH5A0M and WHAG have srarted a relay chain which
will later extend from coast to coast. At present the chain
begins in Cuba, goes through Florida. Alabama, Missisnippi,
and euds in Texas. WS5AOM wants schedules west, and
WHAG wants one to the north. Both stutions are desirous

I




of joining other chains. Any one interested should write

either W4AG or WSAOM, stating operating frequency and

time.

Efficient QSP? Listen to this. WIAMU took a message
from a iriend for transmission to Charlotte, N. C. He was for-
tunate in hooking W4AEN in that city, who took the message
and, after acknowledging receipt, told W1AMU that his
wife was talking on the telephone at that very moment with
the person to whom the message was addressed. An answer
was forthcoming immediately, and WIAMU’s friend was
very much surprised to receive the reply the following
morning.

New York 'phone enthuriasta have organized the * Metro-
politan Amateur Radiophone System,' consisting of
W2HY, W2CRB. W2BCV, W2AVE, W2GJ, W2A00,
W2BQU, W2ACG and W2AVR. They meet every Sunday
at 10 a.m. in the 3500-ke. 'phone channel. They will stand
by for any stations within a radius of 25 miles from New
York City who wish to join them,

Here's a new way to work 'em. While listening for an
answer to his (“Q, K4KD ran across W3AKO calling him.
W3AKO signed off saying, *Haven’t heard you yet.
Please o ahead — long call.”’ Tt turned out that W34KO
had heard another station calling K4KD, and wanting a
Q80 had tuken the chance of giving him a blind call. He
won! Hi.

Having tried every method known to him for curing key
clicks with no favorable resulis, W4WR-WI1AEM turned
cdespairingly to his Q87" index. Eagerly scanning the list of
articles he saw the title *‘ Silent Keys."" He thought that he
had at last found the solution to his problem. Now he won-
ders if it wouldn't be better if his call were listed there . . .
surely there would be no clicks then!

While on a recent huﬂmess trip through the South and
Southwest, W3CAB visited several hams and had some
interesting experiences. At St. Louis he saw W9ZXK, .who
rents wires from the ‘phone company and operates his
station from downtown by remote control. He also met
WOBEJ, who is a posiman. At Kansas City, W9ZD was
visited, and it was learned that his son is radio operatur on
the yacht C'orsair, WOCVT is a dentist, specializing in X-ray
work. At Oklahoma City, W58W was found running an
electrical repair shop, with the transmitter in one corner.
When W3CDQ worked W5SW recently and told him that
he was wurking sn “OW station,” he came hack, “OK
FB abt u Officinl Wave station.”” Hi. At Montgomery,
Ala.,, WH4AAQ reported hearing many low-power ‘phones,
W4AHP is an enthusiastic set builder. At Birmingham, Ala.,
W4VC was found to be an oid Morse operator, now in the
hardware business.

W6DW 'has left tor Lhe lsland of Guam to take up his
duties us resident engineer for Heintz & Kaufman. He will
have a 100-watt outlit operating under the call OM6DW.

When a lady in Washington, ID. C., wanted to notify her
husband, who is with the Marihes in Nicaragua, of the death
of his uncle, she telephoned a message to W3AWS at Quan-
tico, Va. The message was filed at, W3AWS at 5:05 p.m.
W3AWS heard NNINIC calling CQ and made contact. At
£:25 p.m. the message was received at NN1NIC and 'phoned
to the addressee. An answer was received at W3AWS at
4:35 p.m. and 'phoned to Washingion at 8:50 p.m. Quite a
lively 45 minutes!

We quote from a clipping hken from Sea Stories for April,
1929, and sent us by W4sI: ** Naturally I was reminded of
the past, when the 3 O S call was more of a novelty thanit is
today. 8 O 8 — save our souls! It used to be G D Q, which
meant: come, damn quick! That showed the urgency -~ it
meant that unless great haste were made another sea
tragedy was about to be consummated.” How we radio men
have been deceived all these yeara! Instead of C Q > (which,
by the same reasoning, should mean ** Come quick dammit'’),
we huve C D Q. Now, how’s a feller going to know??

We notice that some amateurs still omit the *W" in
front of their call letters. ‘That ** W'’ is just as much a part
of your call as the number and following letters, and it mus¢
be sent.

II

Amateur Radio at the All-Ameri-
can Air Races

T the All-American Air Races held at Miani, Fla., Janu-

ary 13th, 14th and 15th, amateur radio operators

- once again showed their ability to quickly and effi-

ciently handle an important communication job. Upon very

short notice, members of the Miami Amateur Radio Club

installed three complete stations, one at each outlying pylon,

and one at the Timer's stand. The permission of the Radio

Supervisor was obtained to use the calls of three of the club
memberg — W4MD, W1AGY and W4QTL.

WHAGY and W4MD were installed at the pylons, and
each used 744-watt transmitters, the filaments being fed by
storage batteries and the plates by dynamotors. W4QL
was at the Timer’s stand. As AC plate supply was available
there, an #52 supplied by Rectobulbs was used. Zepplin
antennas were used at the three stutions. The operators
were W4MD, WHAKW, Wi4NB, W1AEQ and W4QL.
They were assisted by W4AGY, WAWT, W4CT and WANE.

The communications work consisted of reporting the
progress of the planes around the course tu the Official
Timer. T'wn forced landings and one crash were ulso re-
ported. The manner in which the amateurs carried out the
work was highly commended by officials in charge.

Trafﬁc Briefs

Here’s another boost for the 3500-kc. band. The following
is quoted from the Holland report in the February issue of
the 7', & R. Bulletin: **Conditions generally have shown
little reul improvement. We noted that on 3.5 me. the
Americans were more consistent than on 7 1ac. and regret
that more of our newcomers do not use this band in prefer-
ence to the higher frequencies.”

And now there iz the “A. T. & T. QRM Club"’ which has
been organized out in the Mid-West. Only those who have
been called by American Telephone & Telegraph Co. for
being out of band and QRMing their trans-oreanic telephone
work are eligible. Cet in touch with W9FZO for further
particulars!!

Awmatenr comer from the Latin word amator -—— lover. An
amateur is not necessarily a novice, @ beginner, us those
unversed in amsteur rudio sometimes like to think, but an
amateur is an individual who does something for the love
of it.

A Warning

REGARDING THE ILLICIT USE OF CCALL LETTERS

E regularly receive complaints from various ama-

\;‘/ teurs that their calls are heing used unlawfully by

some unlicensed station, Many of these complaints

are also referred to the Supervisor of Radio's office. One of

the moat recent cases called to the attention of the Third

District Supervisor is from W3QW, Pottstown, Pa. Although

this station has not been on the air since late in December,

nutwerous confirmations of Y80« during January have been
coming in.

Tt iz bad enough when a complaint such as the above is
received, but, when a Radio Supervisor’s call is used unlaw-
fully, we think a climax has been reached. Mr. Herndon,
Jupervisor of Radio for the Third District, reports that he
has received a card confirming a QSO with his station,
W3FW. W3FW was not on the air at the time specified on
the card.

Thig iiem applies only to a very amull percentage of
amuteurs, but it iy titne a wurning was given. The Radio
Act of 1927 provides suitable penalties for the illegal use of
vall letters, and the use of false call letters, If caught, the
gty parties are liable to those penalties. We hope that the
offenders referred to above (those using the calls W3FW und
W3QW) will beed our word of caution — *If you play with
fire, you are likely to burn your fingers.""

Careless or sloppy sending often results in an amateur
reporting rome one using his call, All amareurs are urged to
watch their sending so that they do not garble the letters and
unintentionally use some one else’s call.

QST FOR APRIL, 1930




W1MK

A.R.R.L. Headquarters’ Station WIMK operates on
frequencies »f 3575 ke. and 7150 ke. Robert B. Parmenter,
“*RP,” is the chief operator; his fist is familiar to most of
the amateur fraternity. Occasionally other members of the
Headquarters’ staff operate at WIMK. Their personal signs
may be fourd in the QRA Section of QST

Throughout the following schedules Eastern Standard
Time will be used.

OFFICIAL AND SPECIAL BROADCASTS are sent
simultaneously on 3375 ke. and 7150 ke, ai the following times:

8:00 p.m,: Sun., Mon,, T'ues., Thurs., and Fri,

10:00 p.m.: Mon. and Fri,

12:00 pon. (midnight): Sun., Tues., ard Thurs.

GENERAL OPERATION periods have been arvanged
i0 allow every one a chance to communicate with A.R.R.L.
Headquartes. These general periods have been arranged so
that they usually follow an official broadeast. They are listed
under the tv;o headings of 3500 ke. and 7000 ke.; to indicate
whether the watch is devoted to listening on the &U-meter
band or to the 40-meter band. .

3500 ke.
%:10 p.m. to 9:00 p.m. uvn Sun., Mon., Tues., Thurs., and

Tl.
10:00 p.m. to 11:00 p.m. on Tues. and Thurs. (No OBC
sent before these periods.)
12:00 p.rr. to 1:00 a.1. (or later) on Sunday night (Mon-
day morning).
7000 ke.

10:10 p.ma. to 11:00 p.m. on Sun., Mon., and Fri.

12:00 p.u. to 1:00 a.m. vn the following nights (actually
on the morning of the day following): Mon., Tues., Thurs.,
and Fri. (Ualy on Tues. and Thurs. does the OBC precede
these periods.) .

SCHEDULES are kept with the following stations
through any of which trafic will travel expediently to
A.R.R.L. Eleadquarters, on 3500 kc.: W1ACH, W1BXR,
WI12A, VIE1AY, W2JF, VE2AC, W3BWT, VE3DA,
VE3ET, W8CUG, WI9APY, WI90X, VE9AL; on 7000 ke.:
W4AGR, K4KD,” W6AKW, W6CIS, W60J, WIDFG,
W9IDYU and WIYC.

Official Broadcasting Stations

CHANGES AND ADDITIONS
{Local Standard Time)

W3CKL (7040) Mon., Wed., Fri., 6:45 p.m.; W5AJL
{7240) Tues., Thurs., Sat., 6:00 p.m.; WIAIR (1750) Mon.,
(3900) Wed., Fri., 8:30 p.m.; W9COS (7060) daily, except
Sun., 7:00 a.m. ar p.m.; WOFYM (7150) ‘Tues., Thurs,,
Sat., 9:00 a.m., Sun., 2:00 p.m.; W9S0 (7139) Mon., Wed.,
Fri., 1:00 p.m., also between 5:00 and 7:00 p.m. us schedules
permit.

Traffic Summaries
(JANUARY-FEBRUARY)

Pacific led by Los Angeles .. 10,312
Central lec. by Ohio. .........oooviiiiia. .. 7659
Atlantic led by Maryland-Delaware-D. of C. ... 6595
Midwest led by Missouri.........cooviiininen 5122
New England led by Eastern Massachusetts. . .. .. 4591
Makota led by Southern Minnesota............. 3931
Hudson led by Northern New Jersey.. ... 3716
Southeastern Jed by Florida............. 2730
Northwestern led by Oregon............... 2283

Roanoke led by West Virginia
‘West Gulf led by Southern Texas........

Delta led by Tennessee. .. ........ccovevanns . 2l

Rocky Mcuntaiu led by Utabh-Wyoming. ....... $79
Vanalta led by Alberta....... e S07
Prairie led by Saskatchewan................ 440
Quebec.. ...... .. 251

Qntario. ....... .
852 stations originated 14,376; delivered 27,077; relayed
27,077, total 54,070, (87.5Y% del.)
‘The Los Angeles Section in the Pacific Division leads the
country with a total on 3277 and again carries the Traffic
Banner, The Maryland-Delaware-District of Columbia

0OST FOR APRIL, 1930

BRASS POUNDERS’ LEAGUE

Call Ortp. Del. Rel. Total
W3LA 7 154 1094 1325
W2CXL 84 105 814 1003

_ 266 221 49 Uy
W6AD 125 239 49 854
WuCos 137 199 442 178
W3IiB 156 122 435 743
KAlDJ 276 220 655
W3AHM 618 18 G40
W6EIB &0 15 51
WIEJQ 26 45 529
wagwr 152 102 a05
W2QU 219 249 490
WUBN 214 112 488
WIMK 144 153 478
WSYA 62 88 450
WE6AKW 56 10 428
W7AAT 201 29 428
WRCNO 38 22 00
wWoCTwW 27 14 37
wiwv 100 19 44 36
WI1ADW 150 162 46 35
W6DPJ 9 80 227 4
W3ARU 32 52 24 33
WIEGU 4 10 302 32
WYE-WSSL 146 23 148 317
W7AJR 293 8 4 30

3NF 236 36 27 29

8BCM 105 73 7
VEAG, 100 26 78 2
W2SC 6 93 114 26
W6ERK 24 106 128 25
WYDNZ 33 22 202 2
W4ALL ] 41 198 349
WIDGS 73 53 123 249
W8AEQ 4 12 40 24
WIBJA 10 36 166 2
WODG! 20 67 154 2
WIGHT 21 14 203 2
WS8DILG 28 40 169 20

1RV 7 51 146 234

IDDB 117 94 22 233
WBDQP 4 3 148 232

CRRYV 106 52 3 23:
WEABH 5 1: 122 222
W6ETJ 36 1 110 2
W7AJW 1 17 122 220
WI1CG. 0 16 194 2
WYEBO 29 3 158 2
K4KD 103 97 8 3
WBAQ 8 115 20 ¢
WOIAKZ 70 9 136 2
WeYG. 179 1( 26 2
WEBJO 82 9 41 2
WIATO 28 4 142 2
WaBie 74 5 73 2
VEAIH 43 4 128 21
W6BAKD 17 10 180 207
WA40Z 110 9 i %07

SWB 101 64 38 203
WIERU 30 6 84 202
W6DYJ 48 6 39 200
W6BZY 35 0 155 200
WyBOQ 22 1 167 00

4ALH 48 1 100 49
WIGP 85 7 27 99
W5AJL 78 6 56 96
K6DPG (Dec.~Jan,) 4 1 20 90
WSABI 21 106
VE2AC 59 68 84
W6CBW 2 104

AYC 77 43 8
WHBGY 59 44 6
WICFL 22 1% 6 5
W5A0D 86 56 12 54
W8DSP 59 12 43

N 30 48 4
WODFG 20 64 37

BET 14 § 64 34

HM 48 5 6 2
W6Y U 38 a4 34 2
WIGHI 60 3 8 2

AM 41 58 20 17
WokE 24 59 26 0
WIBSH 45 0 12 07

RD 13 2 32 97
W2BSW 18 5 23 9

SHY 10 & 30 95
W3AHZ 9 13 2% 90
WICD ) 26 2 9 87
W2AVP 12 ) 10 78

‘I'he several amateur stations responsible for the hest
traftic work — the ones that are *“setting the pace” {n
xurt,?wmé? g':rmcﬁ lifim%_ nre llsteld lrlght up near

he top .P.L., the figures giv! th
standing of each station accurately, kiving ¢ exact

All these statlons appearing In the Brass Pounders®
League are noted for their consistent schedule-keeping
and dependable message-handling work in amateur
radio. £pecial credit should be glven to the following
stations In the order listed responsible for orer gne
hundred deliveries in the Inessage month: L
W6AD, KAIHR, KA1DJ, W9COS, K6DPG, W1
WHLA, WIMK, WYCFL, WSIB, WIWV, WSAQ
WIBN, WBERK, W2CXL, W3BWT.

Dellveries count! A total of 200 or more bona fide
messages handled and counted in uccordance with
A.R.R.L. practice, or just 50 or more delireries will put
yuu in line for a place In the B.P.L, Why not make
tlggre sfhedlg)eshwlgﬂ t.htg re{lnl()llie sugtiom you hear and

e steps andle the traflic that will qualit,
for B.P.L. membershlp alsol Quatlly you
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Section in the Atlantic Division made a mighty fine try and
eame out with a total of 3126. Los Angeles had better tighten
her grip on that fagpole! The Truffic Ranner goes each
month to the section with the lurgest total of real messages.
A traffic summary showing the standing .of the various
divisions for the pust month. is printed above. What place
does yours take? What section will carry the Banner next
month and help its division head the list?

ARMY-AMATEUR NOTES

FIRST CORPS AREA: Although this aren has been

rather quiet for some months, & complete recrganization is

. now under way, and it is expected that the " Firat" will be
in a healthy and active condition very shortly. WIA'YN,
‘WI1PM and WI1KR continue to be the active statious.
A. L. Budlong, at A.R.R.L. HQ, has recently been tempo-
rarily appointed the lRadio Aide to the Signal Officer of the
area.

SECOND CORPS AREA: This area continues to he one
of the most active, New A-A stations are W2HF, W2UV
and W2ACD in the Westchester District Net of the
Southern N. Y. State Net; W2AVE in Kings County Net;
W3AIW is the alternate N. C. 8. of the Delaware State
Net. During the month of December, alternate Corps
Area N. C. 8. W2PF handled over 200 messages on Monday
night schedules.

FIFTH CORPS AREA: The West Virginia Net under
W8OK und the Ohio Net under WSJIC have been very
active during the past month. WEATZ has been added to
the West Virginia State Net. WS8BAS, W8CNO, W8HH,
WBVP and WBCCS have been added in Ohio. With the
addition of WECNO, the Fifth Corps Area claims the honor
of having the first XYL as an A-A Net member. W9BAZ
aud W9EZ are espected back strong next touth in the
Kentucky and Indiana Nets. Official certificates are being
issued as fast as the stations prove their reliability. W8GZ-
ZG again solicits applications.

SIXTH CORPS AREA: The following stations are
functioning every Monday evening on schedule: Illinois
State Net — WYBNI, W9DOX, W9BYX, WICTX,
WYRPX, WIERU:; Michigan State Net — W8&BGY,
WSCEP, W8CCM, WBDYH, W&SB, WRACU; Wisconsin
State Net — WICD, WIDIK, WIOT, WIGEX, WIDKS,
WIDXI. Mr. Kamin, WIUS, is Sixth Corps Radio Aide
and also Corps Area Net Clontrol and now operates on the
special Army frequency of 6990 ke. with crystal control.
Amateurs in this area interested in joining the A-A systein
should write to WOANR, Signal Officer, Hqtrs., 6th Corps
Arvea, 1819 Wesi Pershing Rd., Chicago, Ill.

EIGHTH CORPS AREA: W5AIN is Net Control
Station for the uwres. A new transmitter is in the course of
construction by local personnel of station W5AIN,

NINTH CORPS AREA: W7AAT is State Net Control
for Montana. W6EVR is a newcomer to the Area. W6BDX,
N. C. 8. 1st District of California, is a “‘regular’ on drill
nights. W6DQV, N. C. S. 5th District of California, reports
activity in his section. W7GL, District N. C. 8. at Jerome,
Idaho, is onregularly. The following stations are still among
the stund-bys: W6DBD, W6DFR, W6DLI, W6DQV,
W6ADQ, W6AKW and WEEAF.

Trafﬁc Briefs

"Phone is being used by many amateurs for traffic han-
dling. For the reporting month just past, December-
January, WH4IA at Union Springs, Alabama made the BPL
using ‘phone entirely.

The fifth annual hamfest of the Twin City Radio Club,
Minneapolis-St, Paul, Minnesota, was held on January 17th
with a gond attendance of 65. The program included eats,
short talks and movies of the Cleveland Air Races and
several old time 'win City staliona

On January 1 WGBA\ w nrked all continents hetween
9:10 a.m. and 7:50 p.m. P.3.T., ten hours and forty minutes.
He believes he is the first to work all continentsin 1930,

During the sleet storm in western New York state De-
cernber 17th to 21, W2BOK kept the Lockport Light Co. in
touch with the Associated Gag nnd Electric Co.in New York
City through W8AFM.

v

Speaking of BCLs, W73AT was called ten rmiles to
service a new u.c. receiver only to find the perplexing prob-
lem to be that the terminal lead going to the acreen grid
contact at the top of the tube wis not cannected. Hi,

WICEE and WIGAQ extol the possibilities of the 3500-ke.
band when they tell of an all-night vigil on that band at
WICEE, Eighteen states aud an average of reven stations
an hour were worked. The trausmitter was a T.P.T.G,
using two 2108 in parallel with 100 watts input from 2%1a,
The ntenna was a 134 foot zepp.

W7AAT was reported (ISA4 on 3500 ke, in Auckland,
New Zealand, and says if more of the gang would cut down
their speed on this band, they would probably receive re-
ports from such distant points.

Following the emergency work done by western New
York state amateurs during the ice storm in that section
last December, the Radio Association of Western New York
appointed a committee to orgunize a network of stations io
operate in case any such emergency should again arise,
The committee, made up of WSCTK, WSAFM, WROA,
WSADE, W8TH, W8CHG and WS8CPC, is working on
emmergency transmitters :u.\d special schedules,

A club has been urza.mzed by west coast amaieurs for the
sole purpose of bettering the art of “rag chewing,'” It is
called the ‘“‘Sunday Morning Breakfastless Club” and
meets every Sunday from 9 a.m. until nonn on approxi-
mately 7050 ke. All members operate on the same frequency
and use break-in. thereby saving time and eliminating
QRM. Those desiring further information or wishing to join
this c¢lub should write to any of the following member-
stations: W6BET, W6BVS, W6CTO, W6DHM, W6ETA,
and W6YU.

Louis R. Huber, the new Midwest Division Director, is
able to keep up his brasspounding talents while attending
the University of Iowa by making use of the U station,
WaY A, “Ou’’ expects to operate there quite regularly and
hopes to wark many stations in both his and all other divi-
sions. WY Aistuned to 7139 ke. .

D. L. Edmondson, W5ARA, Official Observer states that
over 0% of the stations observed ofi-frequency were culling
CQ) at the time logged and that in most cases the culling
continued without any answers being received. The rest of the
off-frequency stations were calling some one they never
raised. Mr. Edmondson states that it is remarkable how
promptly they do answer a eall when one tries to notify
them of their of-frequency position. [t shows the smull
amount of communication that can be expected when
operating out of the amateur band! All of which paoints to
the fact that adjustmentis and frequencies shonld be checked
daily hefore sturting operation. Carelessness and inatten-
tion to these matters is the basic cause of most of the wii-
frequency operation that hurts our good reputation. Every
station shiould have the most accurate frequency standard
or monitor that can be afforded. This should be checked
frequently and used regularly.

Traffic from the Ohservatory of the Department of Ter-
restrial Magnetism at Watheroo, West Australia travels to
Washington, D). C., on regular schedule via VE6MO-
KALHR-W6TM-WIMEK-W3BWT. Return traffic travels
via the same route,

As a result of the disuster to the Carnegie inn Apia Harbor,
Western Sumoa, on November 29, 1929, the following is the
last report to be received from the Carnegie on the work of
WSBS. It covers the operution from October 2nd until the
arrival at Pago Pago. This report i chiefly of interest in
those portions which record vagaries in conditions in the
transmitting medium due to sun spots’ar & variety of causes.

“Since leaving Honolulu KUP has been worked regularly,
and on Saturday nights a schedule with WGAM has been
maiutained. Amateurs in and near Honolulu (K6CIB,
I\oCJb K6CH, KOAVL, I&hBRA) have been very kind in
sages to friends in Honolulu und occasionally
relaying messages to the States. KATHR in the Philippines
has relayed several messages to Waterloo for us, all the
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above on 9015 and 7000 ke. Many personul messages have
hieen relaved through United States atateur stations,
WOCUT, WIOERM, W9US and others. W6DZY, on 14,000
ke. (October 22nd), took a 188-word technical message for
Washiugton without a repeut, and then told us that he had
three brokea fingers due to the full of a heavy piece of
inachinery on them a few days previnus. The radio weather
from October 2nd to about Oectnber 10th was good. but
from then uatil about the 16th of November, a very notice-
4ble decreas: in signal intensity on short waves was in force;
at times, however, broadcasting from eastern United States
eould be heard with good loud-speaker volume during this
period. A rather unusuul thing for us, indeed, was to sit
and listen to the C'rosley stution in Ohio way out here near
the equator, as we did on several occasions. A number of
sun spots have been observed all during this period, but
what their effect is we cannot say yet.

“On October 1tth snd November 10th communication
with eustern United States was had on 7000 ke. On both
nights West (“oust stations faded out xus the eastern stations
appeared.

**While in Honolulu Harbor, not a very good place for
radio communication, NKF on 20,000 ke, was strength
three at least, aud when we cleared the Islands. all signals
increased ic. volume by two to three. winle NKF was un-
heard from then on. The receiver here was warking per-
fectly as shown by the continued reception of other siguals.

“Signals from 19,000 to 23,000 kilocycles are heard all
through the 24 hours of the day: that 16,000 to 18.000 kilo-
cycle signals show daylight effect and decrease in intensity
during the widdle of the day; that 12,000 to 14,000 kilocycle
signals hava greutest intensity arouund sunrise and sunset,
falling nff more by day than by night; that 9000 to 12,000
kiloeycle signals show pronounced daylight effect and signals
from 9000 10 3004 kilocylees have the well-known iucrease
with night sime.”*

OBA?

“This Q¥A business, How many operators have got QS0
and received a line like this? ‘GE OM UR Q%A 2 HR.
Then they go on about the weather, ete., and finally suy,
‘BOY UR SIGS SURE CUT THRU QRM 100 PERCENT
READABLE ETC.' I've heard this, and been moved to
wrath nightly. No-doubt many others have, too. Now what
these operators are doing is using the QSA system improp-
erly to denote audibility. Q3A5 does not always mean R9.
T'hey must get that through their heads! QSAS5 means 100%
readable but containg no comment on volume. I have
nuticed many using QSAS5 R7, or something like that, und
have used it myself. That makes a imore accurate and under-
standable report.’! ~~ WIGJN

BYRD CONTACT

WIXYV contacted WFA, the base station of the Byrd ex-
pedition daily during January aud until February 19, the
date when WFA gigned off for good aiter a finul contact with
the C'ity of New York, WFBT, 8510 ke. This work with
WFA was conducted (both ends) on 14 m.c. During the
same period WFA kept schedules with W1Z7Z, WSCFR and
WOEF. Tte ity of New York docked in Dunedin, N, Z.,
March 10. Since amateur communication is not permitted
while in port. WEBT will not be heard again until en route
to the U, 8. A. after April 1.

Mr. H. L. Shrimpton, ZL4AO, is cowning over as operator
on WFBT. On arrival in the U. 8. A. he will represent the
New Zeuland Association of Radio Transinitters, his uational
amateur society.

The Byrd expedition planned to leave Antarctica in mid-
¥ebruary. Operator Grenlie of the S.S. Eleanor Boling looks
for amateurs daily on the 14 me. band between 0300 and
0500 (+.C.T. WFAT transmits on R670 ke, (34.6 meters)
for these contacts, The Boling wus half way to the Bay of
‘Wales on Junuary 26 according to a report from W1CMX
who waa iu contact. The S.8. City of New York, WFRBT,
operates on 8510 and 13,180 ke.

Fellows, if you are looking for a real kick out of this ham
game, get in touch with your local ritle teams and tell them
about the service you will give them on scores.

W2ABU, W2BTE, W2BDG and W2CQD, the New
Btock Fxchange stations, are on the air regularly on 14 me.
and 7 mec.
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Your tearn may commuuicate with Mr, i, W. Robertson,
Personne] Oftice, New York Stock Exchange, 11 Wall Street,
N. Y. C,, or any of the above stations for additional infor-
mation,

- W. G, Beck, W2CQD

A sub-office of the Ninth District has becn opened at 302
Federal Bldg., Denver, Colo., with Assistant Radio Inspector
G. W. Earnhart, WOCHV in charge

The amateurs of Astona. Ore;zon W7ALM, W7ED and
W7WB, had an amateur station in operation at the Clatsop
County Fair held in that city September 17 to 20. A local
electrical dealer purchased a booth for the station. Mr,
Yovejoy, the Seventh District Radio Supervisor, issued a
temporary station license, W7AFP. Preliminary tests were
run with WBDZL. The transmitted used wus W7ALM’s
250 watt, High-C, TPTG outfit, Primary keying was used
and BCL sets could be demonstrated while W7AFP was in
operation,

Traffic was handled during morning and early afternoon
hours. Schedules were kept with W7AMOQ, W7LT, W70.J
and WGBI. These stations took traffic and secured return
messages. The natwes of the persons to whom the return
measages were addressed were announced over the publia
address system. This stimulated interest and more messares
were filed. A total of 161 messages was handled, 136 of them
being originated. Signs, together with the station license,
operators’ licenses, QST cards, etc., added greutly io the
appearance of the station,

The above was reported by Chester A. Lamont, W7ALM,
who adds that a good time was enjoyed by all in working
WT7AFP, and it was decided that next year there will be a
bigger and better station at the Clatsop County Fair,

‘The returns of the Ciity College of New York vs. George
Washington University football game on October 26 were

sent in regular play-by-play form from W2HJ at City Col-
lege. The broadcast was received by the gang at (jeorge
Washington University, and W2HJ’s **Graham MacNarnee'’
was voted one of the best announcers they had ever heurd.
The returns were very interestiug to the University boys
even though the tinal score was 450 in favor of City Ciollege.

BEGINNERS!

We are pleased to announce several new volunteers'
schedules. All of these stations are working in the (750-ke.
amateur band and are sending code practice on regulur
schedules. In every case the time of schedule is given in
Standard Time for the locality of the station.

Starting April 1, W2 X\b in 1\#\\, York City will tuke on
the code practice work. He will use 'phone and (!W on 1750
ke. during the following daily periods: 7~7:30 and 11-11:30
p.m. There has long been a need for a volunteer station in
the viciuity of New York, and we are certain W2AXS will
receive a henrty welcome.

WOYGEN, Neoga, 1ll., trunsmits code insiruction using
(W only on 1875 ke. at 6 p.m. daily. He uses both straight
key aud Teleplex, and starting at u speed of only a few
words per minute, works up to |2 w.p.m.

WYEED, Carroll, Iowa, is transmitting code lessvus ench
evening except Sunday from 7:30 to &:00, on a frequency of
15845 ke, -\ combination of ' phone and key is used to put the
lessons uver.

WOAKL, Decatur, Ill., using a frequency of 1935 kec..
broadecasts code practice on Monday, W ednesday and
Friday at %:00 p.m.

‘We understand that station W("FL. Clicago, iy broad-
casting code instruction each Tuesday from 5:45 to 6 p.m.
This, of course, is it the B(‘L band

‘WOFLS, Ava, Il transruits ou 1715 ke., starting at 10:30,
on Tuesday, lhm‘sday and Sunday nights. Tuesday night
i8 “‘ulphabet night,” Thursday is ' word night,’’ und Sunday
is “'sentence night.”” The “raw recruit' will probably do
best if he copies the Tuesday night lesson, while a more
advanced beginner will benefit by the Thursday and
Sunday night classes.
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W6BUZ, Reedley, Calif., must discontinue the code
practice broadcaats as he is changing his location, He may
be with us again later.

W6UJ, El Monte, Calif., has revised his schedules of code
practice broadeasts and is now transmitting on Mondays and

Thursdays, 9:30-10:30 p.m. on 1765 ke, He will continue the
broadcasts until the middle of June.

‘WIBJA, Coffey, Mo.. in send.xng Offirial A.R.R.L.
Broadcasts on 1750 ke. on Sundays and Thuradays, %:30
p.m., at a speed of 6 to 10 words per minute. This is excellent
code practice material,

Divisional Reports

ATLANTIC DIVISION

ARYLAND-DELAWARE-DISTRICT OF (CO-
1\/[ LITMBIA — SCM, Forrest Calhoun, W3BBW ~--
*Bravo!'’ That is about all I can say regarding this

report. With fewer (but better) atations we have set a record
for this section. May the fine work continue. Maryland:
W3LA made quite a record for traffic this month with 1325,
He was QSO AB6 every night except three during its flight.
FB. W3CGC says there isn’t room to stand on 3500 ke.
W3BBW, the SCM, visited rome of the Delawsnre gang.
W3AOO, the Weatern Maryland noise, sent in a nice report.
W3LB is back in Hageratown. W3AFF is rebuilding. W3GF
just finished an MOPA and reports it very *‘potent.’
W3NY is going in for experimental work. W3DG warks lots
oi DX. Another old-timer is starting up in Baltimore —-
W3AHG. Delaware: After visiting our ex-3C'M, W3AIS,
1 want 1o apologize for raising Cain about no report. ¥ind
about four active stalions in the whole state. W3ALQ
reported. W3HC was QSO Michigan using a VT2 with 180
volts B on plate. District of Columbia: W3AHM, a non-
ORS, visited the SCM and delivered a fine report. W3IBWT,
our RM, handled his usual bunch. W3BF, a new ORS, has
a xtal perking FB on 3595 ke, W3PM is rebuilding a 50-watt
TPTG. W3NR is back from Florida, W3AS0, one of our
oldest ORS, sent in his report, W30Z. a new ()RS, handled a

" few. W3CDQ, our YL, assisted with the Arctic Patrol flight.

W3CAB also helped out. W3AKR came back after two
months off, W3LX expects to use cryatal soon. W3GT's OW
reported for him, via W3LA, and says he is in Panama.

Traffic: W3LA 1325, W3AHM 640, W3BWT 505,
W3BF 211, W3PM 114, W3CGC 96, W3BBW 59, W302Z
43, W3AS0 41, W3CDQ 14, W3AFF 11, W3AKR 9,
W3CAB 9, W3A00 9, W3GF & W3LX 2, W3NY 1.
SOUTHERN NEW JERSEY — SCM, N. R. Weible,
W3BWJ — W3DH and W3ATJ were both in the Inter-
national Coontest. W3ASG has good totals in spite of the
f{act. that he hus no schedules, W3AWL will soon have a
portable iransmitter on the job every day. Exams and
QRM hit W3ATP this month, but he survived both of
them. W3BWJ has a new position that frequently keeps him
away from the atation for a week or so,

Traffic: W3DH 58, W3ASG 53, W3AWL 29, W3ATJ 19,
W3BWJ 20, W3ATP 10,

EASTERN PENNSYLVANIA — SCM, Don L. Lusk,
W3Z7F — 1 received a mighty fine report on off-frequency
stations from W3MC. The rest of the gang evidently forgot
the fact that they, too, are observers, as no other reports
were received. W3TB, a new prospective ORS, is installing
an xtal set with an 852 in the last PA. Another new man
comes forward this month, W3UH, who is just breaking into
the game and looking for traffic. W3UX is losing interest
in traffic. That won't do, Dave. OM. W31D wanta an ORS,
WSAWO ian't forgetting his Sunday code class. W3AUR is
almost eligible for an ORS. WXDHT likes the new ORS
aystem. W3QP delivered his total in person thia month,
and we had a nice long chat, Our RM leads in traffic this
month and wants to know who wants skeds. W3AHZ made
the BPL with his first report. Miss W3AKB reports: she
will keep her ()RS even if she has to break dates, hi. W8VD
received a temporary ORS appointment. 'W3DZ is still
pretty busy at school. W3ZF installed a 25(-watter and is
getting out nicely.

Traflic: W3NF 299, W3UX 129, W3ZF 121, W3AHZ 90,
W3QP 39, W8VD 41, W3TB 61, W3UH 39, W8DHT 20,
WSAWO 21, W3AKB 19, WAMC 13, W3AUR 13, W3DZ 6,

WESTERN PENNSYLVANIA — SCM, A. W, McAuly,
WS8CEO — W8Y A takes the lead this month., They have
schedules on a route to China and the Philippines. W8DLG
is second with a fine total. W8CUG has taken over the
schedule with PY1AW while WXCFR is visiting in South
America. WRCMP is one of our most active stations. He and

vy

the SCM have a weekly schedule. WSCEO i ls uwmz a cryatal-
eontrolled oacillator for frequency check. /S is in a
hospital. We wish him a speedy recovery. WN-& QO is slowly
whipping his xtal outfit into shape. WRDNO is experiment-
ing with fone on 14-mc. band. W8ASE and W8AGG are ’
two new hams in Huntingdon, Welcome, boys. WRGT is
Dback in Erie and is experimenting with neon tubes. WRARC
has resigned his job of secretary of the A. T. A. and the work
has been taken over by William Todd, WRDYL. W8CHF
is dusting off the old set and is going to take another fling
at it. W8RG, an old-timer of apark days, is puiting in & new
trunsmitter at his home in Curtisville. W8APQ sent in a
long letter with some good dope on signal wobbling, W8AJE
and W8BRJ are active. WSAJU reparted by radio telephone.
Watch your frequencv most carefully. The A, T'. & T. is

hama on the wrong side of the fence.

Traffic: W8YA 450, WRDLG 237, W8CTI(} 72. WSCMP
58, WSAAG 54, WEDUT 20, WRCEO 1Y, W8SCNZ 5.
WB8AJU 3, W8APQ 112, W8DNO 14, WSAYH 10, W8AGG
8, WSASE 1, WRAVY 8.

WESTERN NEW YORK - SCM, Charles 5. Taylor,
W8PJ — WSARQ starts the month off with & report of
rag chewing with some 19 or more stations. WSADZ has a
achedule aud is handling traffic. WSAFM huas been very
busy checking off frequency hams. W8ATH reporta traffic
improving. WSAVM works west coast often. W8BAV re-
porta no Lraffic due to Y. WSBCM handled over 27¢
messages this month, W8BCZ has recovered from his long
illness and is back again with the A.R.R.L. spirit. W8BDV
has many schedules. W8BGYV reports traffic. W8BJO makes
the BPL again. W&BMJ reports traffic very gond. Ex-8BQIK
is back with the gang after floating around the central part
of N. Y. state. WSBWG expects a new YL op soon. WRBYO
wirhes to announce the birth of » new station, W8CID,
owned and operated hy his son. WSCKC did a lot of relief
work in the storm-stricken area around Dansville. WSCMW
is trying hard to bring up his traffic by arranging schedules,
WB8CNX blew his pet plate transformer. WBCPC said he
couldn’'t make 34 messuges a month, but from his report
he came very close — 31, and mostly foreign at that.
‘WSCYG has schedules with OY1D. WBDII reports tratfic
gond. W8DME is handling traftic as usual. W8DQP makes
the BPL and reports K4KD and W4WR visitors at his
station this month. W8DSA devoted most of his time this
month to building a screen-grid receiver. WSDSP makes
the BPL on deliveries, and states he made 2016 points in
Sweepstakes Contest, WSDYI reports gond improvement
in traffic. W8OA, another off-frequency cherking atation,
reports that only two stations out of three thanked him
for his services while only one did now respund to his
frequency check. Amateurs who get cardd from frequency
checking stations should acknowledge same, as this kind of
service is most beneficial to you and the A.R.R.L. in general.
Western New York should have at least 5000 messages
every month. Let's make that our goal.

Traffic: W8ADZ 18, WRAFM 14, W8SATH 32, W8BAV
4, WEBCM 276, W&RBCZ i0, W3BDV 36, W8BGV 18,
W8BJO 213, WSBMJ 45, WEBYO 27, WECKC 49,
WSCMW 12, WECNX 58, WR&CPC &1, WBCYG X,
WS8DII 103, WE&DME 44, WEDQP 232, WSDSA 18,
W8DSP 143, W8DYTI 42, WS0A 31.

CENTRAL DIVISION

ILLINOIS — 8CM, F. J. Hinds, W9APY — WIRKL

is having bad power line QRM. WIBMQ ir building a
peaked AT special receiver and new rectifier. WOAEFN

has a new key filter. WOPA is working on a new receiver.
WIAHK gives code practice on 3.5 me. every Sunday morn-
ing from 10:30 to 11:00 a.m. C.S.T. WOERU did goud work
in the relays, using remote control. WOETP and W9BXB
will soon be moving QRA’s. WIBDW took a message from
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W6AFI, goinz to his Y., 'phoned it and seut back an answer
in 15 minutes. WOIDS8 has been busy blowing out plate
blocking condensers. WOFAJ wus QSO Z34M and hooked
the latter up 0 W9KA at the purne time. FB, OM. W9CKM
is offering a case of Seotch to the fellow who can make a

: 210 kick out “ike an 852. W9ANQ reports new xtations on in

Waukegan, WOBHW iy doing nicely with traffic in spite
of some illness. A new Hertz has helped WORZD Iately.
WIBEO, WIDEV, WIDAX. WICDG, WIGIP, WIAUS
and WICBJ all met at WIUE for a humfest. WIBEQ is
rebuilding, in fuvor of a push-pull outfit. W9CYB is now
on 3.5 me, with X62's in a Hartley. WODAX is using 2
1rX250's as modulators on 1765 ke. W9DXZ handled his
trafiic this imnanth with five schedules. WODKK is again with

: ug. DX has Feen poor at WIDGY, but is picking up. WYKB

is back to high power with a 250-watter. WOCRR is woing
to grind his ywn crystal for 3545 svon. WO9DCK has a uew
211D. WIDNIGK has now worked 47 states by adding
W7AAH of 'Wyoming to his list. WOBNR has been using a
portable fone set reporting basketball games of his home
town, us the games were played away from town, W9FDJ
has a new Aero Screen grid. WODDE has » new xtal on
#3800 ke. using a 210 oscillator and a power amplifier of
suwme size. WICKZ is on at lust with a UXS60 crystal,
WIBVYV is getting out nicely with a 201A and 375 ou plate.
WOGIV says he has a goad fone and it isn't & “loop.”" Hi.
‘WIFPN opcrates on 14-me. band. WYBSH says he enjoyed
the Sweepstiakes very much.

WIBZO has been busy grinding his own crvatals, usually
getting the hand on u CC local station. WOGJJT iy going
vicely on fone. WYDJ is adding crystal to his fone an well ay
4 new monitor and wavemeter to the station. Bad power leak
is going strong at WOBRX., W9IA is trying to please BUL's
and is checxing ofi-frequency stations. WOACU did some
excellent work in the Interuational Contest with his 180
volts on the 171A. WIBVZ has moved from the DC district
of Chicago to the AC power district. Sickness prevented
WIFCW from doing better in the Junuary tests. W9FO got
5i) points in the Sweepstukes Contest, WOCUH suys i4-mc.
DX seemr ro be picking up, WIFDY is looking for a new
tube. WOAKF is building a MOPA xtal. WICZL reports
DX good. WIALK will soou move to Hollywond, Calif.
‘We wunt to see more stations reporting and bigger totals
from thoge already reporting.

Trattic: WIDGZ 241, WIERU 202, W9IBLL 165, WOBSH
107, W9AELK 104, WI9ACU 93, WYCKM 75, WQAI:N a1,
WIDKK 4, WOCUH 37, W9APY 33, WI9BHW i1,
W9CZL 31, WOFCW 31, WOFO 30, WYANQ 29, WODXZ
2%, WIBZO 27, WIDCK 22, WIOALK 20, W9BNR 0,
WIEAJ 19, WIBKL 14, WIDOX 13. WOFPN 13, W9BMQ
13, W9PA 12, W9BDW 11, WIDGK 11, WIKB 11,
WIGIV 9, WIBZD 9, WIFDJ 7, WODDE 4, W9DSS 4,
WIKA 4, WABRX 3, WOBVZ 2, WIGJJ 2, WODT 1.

INDIANA —5CM, D. J. Angus, WICYQ — The
Indianapolis Radio Club is running the lurgest radio code
class in its history with twenty-four students, WOFHM is
the new U.S.N.R. section control station for Indiana at
Indianapolis, cperating on 3750 ke., xtal-controlled, 250
watts output. WODRBJ is building a uew xtal transmitter
for WOBRC., WIBWI is busy organizing 2 U.S3.N.It. unit
at. Fort Wayne. WICIC is hack on the air. WIGJIS is
working everything euast uf the Rockies with oue 5G-watter.
W9UM just missed the BPL by two deliveries. W9CHC,
who is old 3DYT, is going again at West, Lafayette. WOBKJ
says his tubes are uver five years old and wonders what ails
them. W9'3KI and W9DSC just received their broadcast
licenses. WOEWQ reports that the R. 1. was in Richmond
and left a trail of nine new firat~cluss uimnateur ops. WOEF
is working; WFA (Byrd Kzxpedition) regularly. W9DDB
heads the _ist with 193, W9AJH and WIBIA are rebuilding.
WOFCX hus changed over to IDC. WIDPJ, Wilcox, is
coming back on the air. WYEGY is putting up a set in the
Y.M.C.A. at Fort Wayne. WOGFA has sturted up ugain.
WIEV ard WIDWL ure new stations st Fort Wayne.
WIAMZ is back aiter a year’s vacation. The Fort Wayne
sewing circle (fones), cousisting of WIAAL WYGFJ,
WI9AMZ, WIBWI and WIBYN, sturts a gossip party at
8 p.m. every evening. which lasts till nearly morning,
according to the code (he) men in that city. Next report
will probubly carry the uther side of the story. WOAAIL
and WYBWI have condenser mikes and very good modula-
tion. WIAFI reports fine results with a new screeu-grid
receiver. WOAXI and WICLF are increasing their power.
The R. 1. chopped off the heads of WIGGP, WIGQY,
WIABV .ind WOEPU at Fort Wayne for the usual three
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months. The Fort Wayne Radio Club will have a debate on
the subject of whether ‘' Fone is a detriment or an asset to
amateur rudio.’”’ (‘asualties will he reported in the next issue.

Traffic: WODDB 233, WOEF 109, WUM 99, WI9CHC
23, WOAHB 5, WIFYB 12, WIGKI 67, WIBKJ 29,
WOAKJ 44, WIGCO 41, WIAEB 4, WIGGJ 41, WIGJS
22, WORW 4, W9DBJ 29, WI9CYQ 14, WOFHM 10.

KENTUCKY — SCM, J. B. Wathen, 111, WIBAZ —
After the grids stopped leaking, W9AZY was one drop
shead of WOEYW. He now has one munth to his credit in
the ‘*Race for the Pint."”” No competition yet! WIBAN re-
quests QRA of cull *“'Youhoo.” An asst. op. has put new life
into WOARU. WICEE is giving code lessons on 1750 ke.
He would appreciate reports from his students. WIAIN
has received an QRS tag. WIFR lost his for not reporting.
WOIELL was forced to use AC for ¥eb. tests, as his MG
burned out. Seven countriex in one evening for WOENR.
WYGGB is developing BCL's into barns. WOFZYV is building
a poriable outfit for Kyrock County. WOFKM is in bigger
and better location. WOGJE is coming along fine with a
couple of skeds. WIABG and WIEFT got their reports in
this time. WODAI changed MOPA to High C'. Hartley and
worked all districts. WIBW1J is still struggling with stal.
WIZZE, ORS via remote control, sporta three crystals.
W90X, home-brew artist, has rheumatiz from sitting in
damp cellars. W9BAY took his wenk-end in Henderson, so
they tell me. WOEYW, president of the A.R.T.S., war well
pleased with turn-out at Feb. banquet. W9AJY, U.S.N.R.
station, will soon be located atop Ky. Hotel. Lexington
has active stations but no reporters.

Traffic: WOBAZ 102, WIAZY 63, WOEYW 62, WOBAN
35, W9ARU 28, WICEE 23, WYAIN 17, WIELL 17,
WIENR 12, WIGGB 10, WOFZV 7, WOFKM 4, WIGJE
3, WIABG 2, WIFQN 2, WIZZE 2.

OHIO — 2CM, H. C. Storck, W8BYN — Well, gang,
here is unother report and the SCM is very much pleased.
Only two made the BPL, but nearly «ll of the totals run
consisteuntly higher than usual. WSCNO leads again, turning
in 400 even. W8AQ turns in 216 for his first time in the BPIL..
Congrats, OM. WSLT reports that they are building two
new trunsmitters which will be o1 the air shortly. WSCRI
i8 keeping plenty busy with work, but gets 135 nnyway.
WS8BBR missed about ten days because of his pet QRM,
but says conditions better now than for a long time.
W&JC has been transferred to ayton. WEC'WC reports,
WEBAC says traflic is picking up tor him. WaSG reports
his total by radio. WBAPC suya that two-piece filamenis
are quite the rage at hix place. The SCM wctually
rmade gond his promize, and has the big boy going again
with FB results. W8CFL, is now using just one 210 again.
WBCFT has been DXiug on 7000 ke. WRBCF turns in a
nice total. WSQU has u uew MOPA transmitter, WS8LI
has a NC note and is all ready for 14-mc. fone when the
R. 1. says the word. W&CX reports he ix having RCI,
trouble on 14-mec. band, but not on 7 me. W&HH turns in
his first report. WDV now has rectifier and filter system,
and gets better results. WSCXW is busy with radio service
work. WBARW is receiving fine repurts. WSBKM keeps
busy with A-A work. W8D'I'C is now WBCEI of Conneaut.
WBABEA takes his plate transformer to bed with him to keep
hiw warm, Hi. Some one reported a total by 'phone. Sounded
like WBAEL, but more likely was WSA'1'L. Let me know.
WXIF is still having a little trouble. W8ADS has beet re-
building his receiver. W8EJ says the Naval Reserve is
roing good and the local club is very active. W8CLY says
WBRASK pulled a wonderful joke un him and he will never
forgive him. What's this? W8DDK will not have very much
time for traffic uny more. W8PT. blew the tiliment trans-
former for his 866s, W8DPF says his new receiver is going
good and now for CC! transmitter. W8DBK i also starting
work on CC transmitter, WRRZL has a crystal rig going and
sayvs it is FB. W8BBH is building u whole new outfit.
WBRN is still in Chicugo. He says he is seeing WOEXA quite
a bit., WBBDU aud WENP both reported. The returns from
that *“razzy ' letter you all got, are very gratifying, and they
are showing the tuorale of the (hio section #s never befare.
It certainly spewks well for this section the way you fellows
keep it near the top. Let’s try and put it all the way to the
top.

Traftie: WSCNO 400, WEAQ 216, WSLT 181, WS8GZ
187, WSRCRI 155, W8RBR (14, W8JC 112, WSCWC 97,
WSEBAC 61, W8SG 61, WBAPC 61, WSBYN 58, W8CTFT,
37, W8CFT 32, W8BCF 29, W8QU 25, W3LI 2 !. W8CX
23, W8HH 20, W8DVL 18, WECXW 17, W8ARW 15,
WSBKM 15, W8BEA 14, WSATL 12, WSIF &, W8ADS &,

Vil




WREJ 7, WSC1Y 6, WS&BDU 33,
WSNP 123.

WISCONSIN — SCM, (. N, Crapo. WOVD — W9EBO
is getting goad results with hiz new sei and handling & lot
of traffic. WUEVE: has come to life aguin with several sched-
ules and wants more. WODTK has new Naval Rexerve eall
EX9R. W9DJK had decided to rebuiid with 2 210’s, 2 281's,
14 mikes filter, 30h choke und other necessury equipment.
WYBWZ has schedules with W9AHK oun Monday and
Wednesduy. WOEYH sent in a pretty good report. WODND
has new SG receiver and worked NN7XJ. He hus daily
srhedule with WODLQ. W9AZN reground his crystal to
3650 ke, from 1995 and says it works! W9SO has been
playing checkers via the ether mostly with Wx('VQ, WIFSS
is getting organized in his new job as RM and needs a little
more cooperatinn from the gang. He can’t arrunge routes
and schedules for you boys unless you tell him your require-
ments. WIFAW handled a few contest messages. WIDLQ
reports activity low due to much schonl work, WOFHU re-~
porta from his new location at Wausau, and is now using 2
210's in push-pull and two rectobulbs. WIESZ is a new ORS
at Bay ('ity and wants more schedules. WOOT has s new
%52 perking on 7000 ke. W9AMP ix busy at Telephone
Company School. WICVI has a new MOPA transmitter,
AC, ¥.G. receiver and a 10-pound junior cp. What more
can any man wish for?

Traffic: WOEBO 218, WOEVE 156, WODTK 72, WODJK
69, WOBWZ 52, WAEYH 51, WODND 43, W9AZN 38,
WOSO 35, WOFSS 34, WHFAW 80, WOIDLQ 27, WOFHU
22, WAFSZ 13, WoOT 11, WIAMP 4, WOCVI 1.

MICHIGAN — SCM, Dallas Wise, WSCEP -—— W8DED
resigns as Official Broadcast Station on account of heing
nnable to keep a regular schedule. Anyone in Western
Michigan who can keep a regular schedule and who will
handle this work get in touch with the SCM, WYE-WS8SI,
of Selfridge lield has been dning great work, and reports
that the C!, Q. ai Selfridge was well pleased with the A.R.R.I.,
work during the winter patrol flight. WOFEGY is working on
a crystal-nontrolled onttit, WSBGY is doing the usual gnod
work at Lansing. W8PP of Monroe is having BCL trouble,
WXAZD handled the final message of the Arctic flight aiter
they landed at Selfridge on their return. WSBUH has heen
busy buying a hardware business, WSACB is still pounding
away in the 7000-ke. band. WBAUT is now using a Zepp
antenna on 3500 and 7000 kc. and a voltage fed Hertz an
14.000. W8C'1I i8 working a 50-watter on 14,000 ke, WEDSE
is teaching a BCL the code, WRCITX has a new Junior op.
WSACT is bark with us again and keeping a fine bunch of
schedules. WSCKZ is huving good luck with the 852,
WYAXE is doing fine work and reports several new hams
starting up in the northern part of the state, WSBRO is
working on a push-pull set using a eouple of 852’5, WOEQV
made s new plute and tilament transformer, and ruined a
couple of 281’s with it, WRCRL uses remote contrnl berause
the nttiv is too eold, WOCE s now keeping a schedule with
Walt of WSBKS., W8JD has the BCL trouble cleared up.
WSALQ has a fine total this month, and makes the BPI.,
WHNSS is using both fone and CW. WSBBX is a new station
at Muskegon, W9CSI is back on the job again up at Laurium.
WSBRS says a lot of the old-timers at. Pontinc are coming
to life again, W8DWM won a 222 in a DX contest at Grand
Rupids. WRBRL's transmitter is on display in connection
with Boy Scout work in GGR. WS&LJ hus maved out in the
sticks, W&DQB let his license expire and lost his call, The
($R wung arc planning another hamiest. WSAUB is now
interested in television, WSSH is rebuilding the MQPA,
‘WIDRKR, the real old timer of Marquette, is with us aguin.
WSRCPH is teaching a radio elass ut the ¥. WSDDO is
building an AC short wuve receiver. WOGJIX now hux the
set perking in all bunds and is all ready to QSO the world.
WSCOW has a 210 on 7000 and an xtal-controlled fifty on
3500, using a 35000 Hertz antenna with both sets. WS8DYH
iy studying for a commerciul license. WSCAT is now xtul-
controlled. WRDFS is the reliable contact on the west coast
of Michigan, W8WO is on 14,000. WSCEP can just ahout
find time to make this report.

Traffic: WSDED 64, WYE-WSSL 317, WOEGF 18,
WxBGY 163, WRPP 57, WSAZD 35, W8BUH 10, W8ACRH
1L, WEATUT 8, WRCU 51, WEDSF 6, WKACU 45, WSCKZ
22, WSRRO 66, WAOANE 52, WBCRL 1, WIEQV 12,
W8ID 112, WICE 165, WSAEQ 245, WSSS 56, WRBBX
34, WS 21, WSBRS 45, WEDWM 61, W8SH 1. WRAHM
4, WBAOO 3, WKRLJ 6, WiDFS 67, W8C'OW 32, WSDYH
78, WSCAT 26, WSCEP 14, WSCPB 11, WYDRR 29,
WsDDO 1%,

VITI

WSDDK 6, WSPL &,

DAKOTA DIVISION

ORTH DAKOTA — 5CM, B. & Warner, WODYV
N ~— \WOIK is getting out real \\ell with his fone, but
the QRM from the city power plant causes him
heups of trouble. WOFC A reporis a QSO with New Zeuwland.
WIDY A has « MOPA set going in the fone band. WIDM is
very busy with sehool work, WIDGS, ane of the new ORS,
turns in & very nice truffic total, and hax a nice bunch of
skeds. WIODFG and the gang at Jamestown were visited by
WIDGE for a couple of days. WOFHP has rebuilt his
xmitter. e reports a new hum in his town, WYEKR.
‘Welcome to our section, OM. WYDFG has been avppointed
an OBS und it is hoped that every one will give him all the
support possible and listen for his broadeaats,

Traﬂ‘io: WIDGS 249, WODFG 137, WOFCA 67, WOFHP

3, WODM 3

"SOUTH D~\1\OTA——\( M, D. M. Pasek, WODGR —
WODNS sends in quite a complete report on Sioux Falls,
WODES is returning to $So. Dak. in April. WODNS is atill
keeping his twire daily sked with W9BN. W9DB is im-
proving his 14-mec. set und hopes to huve a fone there.
WONM of Quinn is back on the air regularly and ir trying
to make the AA skeds, WODIY hLas left KROO and is now
working on theaire sound ecquipment. WIDNS is taking his
place ai KSOO, WYCKT uperates nccmmna]lv ar does
WQFOQ WHYDWN sends his regards from Wis, U7, and says
he is working himself to death on their E.] mur‘ae ‘The
SCM hopes that the spring **trailer announcement' that
has been with us since February 1lst has not affected the
hams any.

Traffic: WIDNS 59, WODRB 2¢, WIDGR 13, WIFOQ 4,
WINM 3, WICKT 2.

SOUTHERN MINNESOTA — 3CM, §. . Pehoushek,
WIEFK — WOCOS makes the BPL with 778. He is Route
Manager and wants umateurs to let himn know if they want
schedules. WYKN also makes the BPL. During the Army
flight they were ou the air constantly and deserve an im-
mense amount of credit for their splendid work. W9AIR
has 1 transmitter on four bands. WADSH just missed the
BPL. WOYC has been going atrong in the International
Cuntest. WYBNF applied for an ORS. WIBNN at Heron
Lake is getting out fine. WIBKX wants more Minnesota
QSOs. WIGGA's 2044 got a rest as lie has been sick.
WIDGE has been visiting Duluth, St. C'roix and James-
town. WOCLX has another op now and is in regularly.
WIDRG ut Owattona bhas a complete new layout. W9GiHO
has a nice »ig from his 210 and 281s. WIAMK worked
Brazil and Peru with his 210. WOEAT, the (iopher Fone,
has been reported in Calif. and Vancouver on 2.5 e,
WO9BHZ is on 7 e, regularly, as is WHFCD. WODHP has
been hot on the trail of the stations who are interfering with
Transauantic fone channels. Tack a card listing these
frequencies ou the shack wull where sou will see them and
uxe them. — GBW 14,440 ke, (GBC and WVZ 6690 ke,
Help keep u]] amateur stations OFF these waves as the
A, T. & T. Co. and others promise TROUBLE unless
amateurs watch frequencies and keep WITHIN assigned
bands. WATCH OUT, Read the warning in February Q87T
(1. D, page IV). WYEJR ia & new man at Lissig. WIFYL is
on nearly every day with his new transmitter. WOI'FK has
new S66s und hopes to have the stal job going soon, WIBQT,
a new ORS, ix getting out nicely. WOBTW-WUFE LA are now
combined and have a SHN-watt xtal set going. WIDMA
entered the February tests. WODBC has a 210 on 3.5 me,
with CW aud fone. WOFLE is on 14 me. mostly. WODGH
has rebuilt that erystal job in. ExOELJ just returned
from Hawaii, WOEAH, WyDOP, WIFJJ, WDPX,
WIAOK and VE4BT sre attending the ., of M. WOEFJ,
Lt. Minckler. is Signal Clorps Officer at the [, of M,
WIBYA, former SCM, is recovering from an appendix
uperation. Will exWYDUL-W9RB please send his QRA to
the SCM? WYIL is getting ulong fine in Calif.

Traffic: WHCOR 778, WOBN 4x%, WOAIR 184, WODSH
167, WY 112, WOBNF 101, WOBNN 68, WIBKX 45,
WOGCA 36, WODGE 34, WOCIX 32, WIDRG 51, “‘J(vHO

34, WOAMK 24, WIOEAT 12, WIBHZ 11, WIFC'D 7,
WYDHP 6, WIEJR 6, W*)EYL 4, WOEFK 5, WYBQF 2.

NORTHERN MINNESOTA — SCM, Carl L. Jubs,
WIBVH — WOCTW leads the Section, The RM wuuts
ninateurs who want skeds 40 let hitn know in what direction
s0 that he ¢un fix them up. WOEGU is going to rencw his
old WFRT sked. WIDC) handled a dandy bunch. He re-
perts a beehive of activity in Duluth. WYBVH broke his
left hand, but can still wiggle & Vibroplex, WYEHI says DX
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is good eurly mornings now. DIDOE is the unit station of
Duluth volunteer communication reserve. WIGKM., a new
man at Duluth, turns in his first report. WOEHO just got
AC und apologizes for the rough note. WOEGN is going
strong after a long layoff. WOBIW is experimenting with
14-mc. loop transmission. WIOBCT ix on quite regularly.
WIZC and WICYY with WOENN were responsible for the
rescue of Miller, an air mail pilot, who crashed on Hay
Irland in a storm. I believe WI9CYY to be the northernmost
U. 8. A. amateur, as he is located on Oak frland, Lake of the
Wonds, at tie top of the U, S. Northwest Angle. W9AV
reports a ne’s 852 on the wuy. Hig sister is now WOEXU,

WODFT is using a 112 with about 12 watts input. W9CIY is '

working lots of DNX. WIBBT is very busy, M9FFL and
W9FAQ are both new men at Duluth, and are getting out
fine. .
‘Traffic: WOCTW 379, WIEGU 326, WIDOQ 113,
WIBVH 112, WIEHI R, WIGGQ 55, WIDOE 19, WIG KM
17, WOEHC 16, WOEGN 12, WO9BIW 10, WYBCT 10,
WIAV 5, WICIY 18.

DELTA DIVISION

RKANHAS —RCM, Henry E. Velte, W5ABI— We
A are urely glad to note that we have a better traffic
total thix month, W5BT.G and W5BLYV are new
stations in Little Rock. Welcome. OMs, W5BGO at El
Daorado ix on 7000 ke, W5FB at Fayetteville is also on 7000
ke, W5AQX, who is on 7160 kc., handed in a very nice
traftic report. W5HHN is on regularly. W5BDD will be on
soon with & pair of new rectobulbs. W5ABI made the
BPL this month. He has built a new Hertz antenna and is
retting out well with it. Well, gang, 1 will be looking for
your reports next month,

Traffic: W5ABI 189, WHAQX 32, W5HN 14, W5BGO 10,

LOUISIANA —8CM, F. M. Watts, Jr,, W5WF —
First, I wish to thank each and every A.R.R.L. member in
La. for the lionor of being elected SCM for this Section.
Some of yon probably sent your reports to Mr. Hill in
Natchitoches, La., and they were not received in time for
this report. W5BDJ turned in the first report received by
me. WHBKI., former second op at W5H5BMYV, is now in
shreveport. WS5ANC has moved to Dallag. WSBLL is a
uew fellow on 1815 ke. with fone. W5BJA has been off the
uir for quite a while. WSWF is on regularly and is ready for
iraftic scheduler. (‘nme on, fellows. Send in a repurt whether
vou are ORS or not. Reports should be sent to 1716 Park
Ave., Shreveport, La. Here’s hoping I will have sufficient,
data to turn in a bigger and better report next month.

Traffic: WAiBDJ 7, WAWF 62,

MISSISSIPPI — SCM, June W. Gullett, W5AKP —
WAHBHI ik ir the BC'T, business at Byhalia. WAAED reports
that the Radio Inspector visited Vicksburg, February &th,
and that he has a new amateur extra first license now,
W5AOM ir on a chain that extends from Cuba through
Florida, Alabama, Mississippi and Texas. W5AJJ is pretty
busy getting WOBZ, which is on his vacht, in condition fur
summer. W3AWP _has bren busy installing some speech
input equiprient on his ‘phone set. W3AZV is using 'phone
in the 3500-ke. band., WJDX at Jackson is installing an
amateur station. WBAAP is working lots of stations in the
7000-ke. band. W5BBX is having plenty of QRM from the
3 Ls. W5GQ has 4 uew TPTG transmitter, but says he ir
stoing back to friend Hartley's circuit, as it works better
jor him. Hi. W5QQ is bark in the 7000-kc. band with a pure
OC note and wurks the west coast at will. WHAKP blew
two U'X-2%13 and is now using a chemical rectifier. WSBMA
in 4 new ntation at Ellisville :nd is working good DX with a
Western Electric 50-watter on 7000 ke.

Traffic: WSAKP 97, W5AAP 73, W5AOM 68, W5AZV
22, WSAWE 16,

TENNESSEE — Acting 3CM, J. B, Witt, W4SP —
This i« the b2st report this section has had in several months.
RKeepit up, gang, W4ARP leads this mmonth. W4 KH has moved
and purchased a (TX852 and a couple of rectobulbs, WVK
has built a new TPTG trangmitter. W4FR, s new ORS, is
working the largest number of skeds in this section. ¥B, OM.
WHEE ix op at, WDOD. W4RO has rebuilt. W1ABR sendsin
a nice report. W1AFS is the AA net control station, WiCW
ix changing over to DC. W1KQ is # new station in Memphis.
W1AIQ has bought a new Super Wasp. W4DR failed to get,
vheuical rectifier to work so blew a d0-watt bottle. W4CA
bas becn silent for two months, W4HD has 7Yg-watter
zoing, W40 is on with high power set. W4AKG, W4AGW,
W4ACP, WAMH, W4ADT are all active stations, W4GL,
chief op at WNOX, is back on with 210, W4FD is on with a
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new traustnitter using 2108 in MOPA circuit. W44JQ, an
old ORS, iz back with ug und looking for traftic.

Traftic: W1RP 122, W4AFS 50, W4ABR 44, W1VK 41,
W4FR 27, W4RO 25, W4SP 24, W4CW 15, WiKH 12,
W4FX 7, WAEE 7, WiHK 2.

HUDSON DIVISION

ASTERN NEW YORK — SCM, H. J. Rosenthal,
E ‘W2QU — The Pioneer Radio Club of Westchester
now has its own clubhouse ready, and all hams are
invited to drop in for a visit. A 250-watt transmitter and a
complete shop are there for use of members. W2AILT has two
transmitters on the air now: one on 7mec. and one on 3.5
mc. W2SZ has just finished rebuilding the transmitter.
W2ACB says the Schenectady hams have formed a new
radio club, the Schenectady Amateur Radio Association.
W2ON is keeping schedules with PY1AW and has SOs
with W2MA, who is visiting there. W2BKN ia working the
gixth district as early as 3 p.m. W2BJA is giving up his self-
rectified job and putting in a real filter, W2LU still bats out
a big traffic total on 3.5 me. W2UO built a MOPA trans-
mitter and will soon have it crystal-controlled. W20T is
keeping up his end of the traific work in Long lsland.
W2ANY is looking for more Army net stations in Kastern
New Yurk. W2AYK keeps the New Rochelle traffic moving
on 3.5 me. W20P expects to have charge of the Radio
instruction of the C.M.T.C. at Fort Monmouth in July,
and hopes to see a big bunch of Hudson Division men there,
W2RD is putting in a crystal 'phone set with 100% modula-
tion. W2QU is still handling the wmujority of NNINIC's
traffic.

Traflic: W2QU 490, W2LU 186, W2BAI 172. W2RD 97,
‘W2ACB 53, W2ANV 52, W2QN 37, W2ALI 35, W2UO 27,
W20T 25, W2BJA 21, W20P 17, W2AYK 9, W2RBRKN 3.

NEW YORK CITY and LONG ISLAND — Acting
SCM, V. T. Kenney, W2BGO — W2SC leads in tratlic and
makes the BPIL.. W2BGO is a poor second. W2BSW and
W2AVP make the BPL on deliveries. Manhattan: W2SC is
working the west coast regularly on 3500 ke. W2BVF has
closed that, station due to a burned-out transformer, but
will be back at his home town station, WOBHK, in the near
future. W2AFO keeps 12 skeds weekly. W2AJP, a non-
(RS, handled traffic for tive continents and QSQOd four of
the five. W2BDJ is forced to keep quiet hours, as his neigh-
bors can hear his key clicks even when BDJ is at work or
attending a radio meeting or pounding brass at W2BWI;
it’s a hard life. gang. W2BCB is looking for a2 new QRA due
to man-made QRM at his present location. W2BBY and
W2APS, both non-ORS, are getting into the traffic swing
and like ii. W2BNL says nothing new. W2BQK, an nld-
timer of pre-war days, is again a ham, He was one of the ops
at W1I7 years ago. W2BCJ sends iu his first report. Bronx:
W2BGO gets his traftic beiween 3 and 5 a.m, W2CL will be
heurd at the keys of W2AQF and W2FT until next summer.
W2VG has rebuilt, and in out for the BPL next month.
W2AQU gives us his first report. W2AET keeps his same old
skeds. W2ALI keeps 12 skeds weekly. W2APV is spending
s<ome time in Port Antonio, Jamaica, B, W. 1. Brooklyn:
With his first, report W2BSW-W2BVC nakex the BPY. on
deliveries. W2BEV, soon to becotne an ORS, is looking for
northern skeds. W2BO handled important traflic regarding
u nick person. W2APK celebrates the arrivial of two H-
watters by breaking in a third operator. W2PF skeds
NAZPA on 3500-ke. band and moves lots of traflic. W2BIV
is very QRI, rollege. W2ARQ), a new ORS, hasg changed his
QRA. W2BRB is again established in Brooklyn, and has his
station perking. Long Island: W2AV P, RM for V.ony Island,
makes the BPL on deliveries by keeping eight weekly skeds
on 3500 ke. W2AYM-W2ATT, the Bov Scout Station at
Richmond Hill, has « nice traffic total.

Traffic: Manhattan: W2SC 263, W2BVF 25, W2AFO 24,
W2AJP 16, W2BDJ 12, W2BCB 9, W2RBY 5, W2APS 5,
W2BNL 2, W2BQK 2, W2BCJ 2. Bronx: W2BGO 152,
W2CL 20, W2V G 19, W2AQG 15, W2AET 14, W2ATI 13.
Long Island: W2AVP 78, W2A'YM 0. Brooklyn: W2BSW
96, W2APK 00, W2BO 66, W2APK 56, W2PF 51, W2BEV
t9, W2BIV 12, W2ARQ X, W2BBY 5, W2BNT. 2.

NORTHERN NEW JERSEY — 3CM, A. G. Waester,
W2WR - Another fine month which seems like oid days.
All we need now in some upplications for ORS. W2CXL
takes the traffic honors again going over the thousand mark.
That station iy working in every band. W2JF complains
that schedules were rancelled because of the various tests.
W2AOS huas been bitten by the fone bug. W2APU’s baby
brother debased his 210 using a foot. W2CWK is having
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tube troubles. W2JT is QR L out-of-town jobs. W2AHO will
be heard as soon as some good condensers are wbtained.

2BME is still struggling with xtal. W2BAU, a prewnar
‘ham, is back on the air. W2JC has a PP T'GTP on 14 me.
W2CJX hooked with VU2ZX in India. \WW2BY is still having
trouble with her xmitter. W2BIR only had a short time to
cperate, W2IX is on the air vccasionally. W2WR works
schedule with W2BJA in Albany. W2BPY received a radio
comic valentine. W2AGX has a fine schedule with WRAVY.
W2AI is still stepping out in all directions. W2AVO has
applied for an ORS. W2AUP hopes to apply for an ORS
shortly. W2CRO kept Hackensack on the trattic map.
W2BQL is on 7 me. and wants traffic. W2RIW has a port-
able xmitter mounted in a truck and will gladly test with
anyone. W2CHD is pounding out great on 3.5 wmc. W2BCA
has a new 210 and plenty of spirit to work it, W2BWH is on
7 mec. and hopes to drop to 14 me. W2DV is trying hard to
wer going on 14 me. W2TL keeps things humming at the
Bloomfield Radio Club, W2COT, an initial reporter, handled
nice tratic. W2AWU is now located in Jersey and is an
operator at WJZ., W2API is iustalling superpower for
reliable schedules with Paris, London, Berlin and possibly
Petrograd.

Traffic: W2WR 5, W2JF 116, W2A08 42, W2APU 1,
W2CWK 31, W2JC 6, W2CIX 12, W2JX 4, W2CXL 1003,
W2BPY 15, W2AGX 8, W2AT 20, W2AVO0 28, W2AUP 42,
W2CRO 23, W2CHD 1, W2RWH 3, W2DV 33, W2FL
13, W2CQT 8, W2AWU 37,

MIDWEST DIVISION
I()WA —-8CM, H. W. Kerr, WODZW -— Again the RM

leaves daylight hetween his nearest competitor,

WIDNZ, a uew (ORS, comex right along with a dandy
total in spite nf power houue QRL and QRM. WOFFD
shows improvement at **gas alley,”’ though the escaping
gas makes his note wobble: he offers prizes for most perfect
copy of his OB at 9:45 each Monday and Friday evening on
8870 ke. - listen for the dope. WIGP has the 70-footer on
high, WODXP reports the Army Net functioning nicely,
and is helping out on the National Guard Signal Unit with
WHCAC on a 50-watt Hartley job. W9APM is QKL building
AC receivers, WOFZO got his ORS, and we found him with
a fine little station and doing some good missinnary work
with the single wire-fed Hertz as per Sepi. (JS7° (1929).
‘WYFUD has a bad burn-out after just getting nicvely started
in the traffic gume. WOACL is becoming eunthused with
traffic work by handling WOFUD's skeds. WOFQG cuts out
his filter to get away from BCL yowls. W9ESP radios in a
nice report. WOBCA's traffic is confined almost exclusively
to CAB. WICKQ is “poppa” to a Jr. op. WOEOP is doing
more work on 3500-ke. band and finds skeds make traffic,
WAGDG sends in a nice report for the first one, WIEIW is
QRL baby chicks now, W9EIA is another first reporter.
FB — he und WIDVS are schooling at Inwa State College.
WIASM is back again. WODPL is another boy who gets
BCL complaints when he puts in a filter! WOEHR is QRL
shop, WOGKL is still working with crystal. WYDTA now has
an xtal rig also. WI9BCL is not having the best of luck with
bir %6tis. WOEFU is a new station at Boyer, Iowa. WIDLT is
on the air at Hastings. WODUU entertained the TSRC
recently. The club have their station, W9TA, ready for teats.
WODEA got the California Air Fever and last accounts had
tuken to the Dollar S$ line. The RM and OQ stations report
some off-band sigs —- better be careful, gang. It is also noted
there are suiue off-band and unlicensed fones being reported.
We must, keep both CW and fone within the limits. The
Iowa Short Course and Convention is not definitely dated
for May 9th and 10th, but. make your plans to be there.

Traftic: WOEJQ 529, WODNZ 257. WOFFD 167, WODZW
13%, WIDXP 131, WOFZO 121, WOFUD 388, WYFQG 83,
WOESP 81, WIBCA 55, WIEOP 49, WOGDG 19, WIEIW
18, WIEIA 17, W9DVS 15, WI9ASM 12, WIDPL 10,
WYEHR 7, WOGKL 3, WIBCL 3.

NEBRASKA — SCM, C. B. Diehl, W9BYG — W9IQY
is working "phone on ul) bands allotted. WOEEW finally got
himself » 1)C' note. WODTH built a monitor and is checking
up on himself. WODFR is rebuilding st a nuew location.
WIDVR hax rebuilt, and gets much better results, WOEBF
is very busy getting settled in his new home. WOFAM busts
out again. WIDI is busy with school wurk. W9BOQ rings
the bell this time with a cool 200, WO9BLW ix tinkering with
28 me, WOCHB is busy with C.A.R.A, and naval work.
WUBBS is very busy on the road. WYCDB still tries to get
away from the highline.

Traffic: WOQY 13, WYEEW 2, WODTH 1, W9DFR 1,

X

WADVR. 7, WOFAM (55,
16, WOGDB 5, WODHC 26.

KANSAS -~ 8CM, J. H. Amis, WICET — WIBTG
leads the gang in traffic, The western Kansus RM, WACFN,
is a close second. WIGHT is on 14,000 ke. making the BPL
on deliveries. WOGFQ is planning a xtal rig for 7000 ke.
WOIFLG, the RM for eastern Kansas, has been off the air
most of the month. WODEB has had six 2108 go west in the
last month. WICET is rebuilding. WICCS ia now at school
at Lawrence. WIDFY is keeping a nice bunch of skeds.
WIBWY won the Newmaha Radio Club Contest. WIFXY
i rebuilding his receiver. W9BEZ is grinding 7000-ke. stals
now. W9ESL, is still working on i1 new fone rig. WOGFM
i8 on 7000 ke, WIGKT iy after an (ORS appointment.
‘WYCOE has rebuilt his fone using MOPA, The Imperial
Brass Pounders’ Club held their quarterly meeting #t
Wichita, February 2nd and 3rd. The SCM wishes to thank
the club for the mourtesies extended him at the meeting. The
K.V.R.C. is making plans for the Midwest Division Con-
vention to be held at Topeka in Sepiember cr ()ctober.
Watch for more details.

Traffic: WOBTG 169, WOCFN 130, WIGHI 121, WOGFO
90, WIFLG 47, WOCCS 37, WIDFY 36, WIBWV 32,
WIFXY 27, WOBEZ 26, WOESL 10, WOGFM 8, WICGKT 8,
WIDEB 61, WOCET 61.

MISSOURI — SCM, L. B. Laizure, WIRR — St. Louis
area: WODUD led in traffic clogely followed by W9PW and
WIDXY. WIZK isunother 14-mc. fone on the uir. A number
of amateur extra first-class licenses are showing among the
8t. Louis gang. W9FTA is back agnin with a new layout.
‘WIEUN was too busy to get on. W9AMR says school QRM
too heavy for much radio. WOEDK is putting in a new layv-
out, WIGHG xeuds in a lengthy list of DX heard on 7 e,
W9DZN reports from ¥t. Worth, where he is op ai KGUC.
WOBJA seems to be the old reliable for traffic uud skeds,
and takes the state prize this month, WAGBT is a close com-
petitor. WODHN, RM, has the following relay route go-
ing: WOGBT-WIBTG-WICFN-WOGHV-W6AM-thence to
VE2AJ, KAIHR, and WFAT, Also the following route is
going: WIGBT-WIBTG-WICFEFN-thence Colorado,
fornia and Montana, WYECS is now at Moberly ax W, -,
WICDU and WYEFR reported for the Nevada gang.
WIDKG is now editor of the Rolla, Mo., New Fra, WOCJB
is going pretty well for traffic. WOENI' reports Joplin
news as follows: WOCIQ has a xtal station now. WIASY
is building & new receiver. WYFEQ has an MOPA xmitter
now. WIENF keeps 4 skeds. WYDNO handled 24 mesvuges
in four days, WIGCL is still pegging away. WIFYM is now
an OBS, WODCD was QS0 the SCM. WAFKR is now at
Teepwater, Mo, WIAWE wants traffic skeds in any direc-
tion. WYGC'L boosted DX by boosting the plate voltage on
his 210. Ex-W9DZO is reponrted coming back on the aie,
WIDCD was QRL radio service job, rebuilding, ete,
Kunsax City news: WIAKZ led in traffic with 215 messuges
on 5 regular skeds, and applied for ORS. WOBMA and
WYBMT kept a number of skeds and handled the next
highest score. WODQN is now working three bands with good
results on all. WICVT hoosted his total over last month.
WIRR was out of town on U.S.N.R. duty. WICFL hit the
BPL again. WIBSB moved to Salina, Kansay, where he is
organizing a U.S.N.R. unit. WOBND applied for U.S.N.R.
appointment,

Traffic: WOBJA 242, WIGBT 238, WIAKZ 215, WIRMA
182, WODHN 166, W9CFL 156, W9CJB 117, W9CDU 87
W9DUD &7, W9DKG 86, WOPW 79, WODXY 79, WIDQ
63, W9CVT 41, WIZK 29, WOENF 27, WODNO 24, WOFTA
24, WORR 10, WIGCL 8, WyDCD 7, WOEFR 6, WYFIIN
4, WOAMR 4, WOEDK 4, WIFYM 4, WIGIHG 3.

NEW ENGLAND DIVISION
C(Z)NNECTICUT — SCM, Fred A. Ells. Jr., WICTT

WaDI 1, W9BOQ 200, WOCHB

~~~~~ Two stations, WIADW and WIMEK, muke the

BPL this month. WIBHDM is on 14,300 ko. for the
DX contest. WIVB has been handicapped by some BC'L
QRM. WIJN keeps a daily achedule with WI1AFB.
‘WIROD keeps schedules with five different xtations,
WI1IBGC remembered to report. W1BJK reports that he is
very QRL. W1AMG says QRM kept him off for a while, but
he is back now. WICTI notices & lnek of Conn. ORS on
3500 ke. What's the matter, gang? Use this band and QSO
the local traffic bunch. WITD is all set and begging for
traffic and schedules. W1ABL is using & 50-watter on 7000
ke. It takes three months of reporting before an ORS can be
granted, OM, W1AUI sends in a nice report for a starter.
WI1AFB hands in a nice report. W1ADW has a real report
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thin month, and is to be congratulated on lis fine work.

WIRA is engiged to be married. FB and congratulations.

WI1ATLis using a 210, WIBEW is o using nlsc 210. WIAEG-

W10S visited WIADW and had a fine time pounding the

key. W1AJB reports by radio and says W1AEV is a new

ham in Middletown using a 210 on 3500 ke. W1UE has been
slipping on his traffic work. W1AJS sends in a nice total.

WI1RP has been QRL other interests. What interests, OM?

W1AAM sencls in his first report. Look for him on 3500 ke.

When you read this, spring will be here and sutnmer not far

ofi, Let’s keep the tubes hot and push the traflic through.

WICTI will remain on 3500 ko. all summer and keep as

many schedules with the gang as possible.

Traffic: WIAJR 31, WIBHM 20, WIVB 9, WIIN 20,
WIROD 58, WIBGC 8, WIMK 478, WIRJK 10, WIAMG
11, W1CTI 91, W1TD 1, W1ABL 29, W1AUI 10, WI1AFB

154, WIADW 358, W1AJS 41, WIRP 25, W1AAM 11,
. WIUE 66.
EASTERN MASSACHUSETTS — 8CM, Miles W,
| Weeks, WIWV — (onsidering the opportunities offered by
the traffic contest, the traflio totals this month are rather
disappointing. WIRY, a furmer ORS, has been reappointed
"ORS and mtkes the BPL along with the SCM. WI1QZ
- hag also heen added to the list of ORS. Another comer is

WIRXB, an old commercial op who will soon have his ORS

papers. W1A#S1 is changing jobs, hence has had more time
- for traffic th.s month. WIRV reports handling one 365-
. word message: in connection with the Army Air Corps Spo-
- kane Flight, W1ACH has been busy trying out new antennas
I and now has seven receivers to cover all frequencies. WIAZE

has installed 2 new filter to improve his note. W1AGS says
his hi-power outfit is hitting into Australia R8. W1ACH,

WIAAT, WI1LM, WIWV, WIRV and WITL took part in

the traffic contest, W1YS, the Mass. Radio & Telegraph
. Sehool, reports their appearance o the air, with WIAVT as
. on. WIAAT went back to his RAC plate supply after trying
. a MG, WIGG sends in a fine report of traffic handled.
. WI1ASF, who was the highest scoring 1J. 8. station in the last
. International Clontest, states that he is giving all his time to
' this year's. The gang are urged to make early reservations
. for the Worcester, Mass.,, New England Division C'onven-
' tion, April 2626,

Traffic: WIWV 363, WIRV 234, WIBXB 137, WIASI
128, WIACH 106, WITL 100, W1GG 92, WILM 90,
- WIAZE 79, WICRA 65, W1AAT 57, WILQ 51, W1BZQ

4%, WI1KH 465, W1AGN 23, W1AGS 19, W1QZ 12, W1BLD

3, W1YS 2.

MAINE — 8CM, G. C. Brown, WIAQL — Mrs. W1AJC

' advises that there is a new club in existence to be known as
_ the Portlanc. Amateur Wireless Association. The officers
. are: President, Perry T. Johnson, W1US; Vice-President,
. Thomas (Conneen, WIIR; Treasurer. Earl Whittemore,
" WIBNG:; Seoretary, Frances Rowe, Mrs, W1AJC, Meetings
are held on the second and fourth Wednesdays of euch
. month at tha Spanish War Veteruns' Hall at 514 Congress
St, Dduring the recent auto show, the Association had a
transmitter on the air and handled a lurge number of mes-
sages. A committee has been appointed to take care of the
arrangements for the coming Maine State Convention to he
held some time during the last of June or the first of July,
Manley Haskell, W1VV, is chairman of this Committee,

On the evening of January 24, the Queen City Radio C'lub
officially opened its new club house at 145 Parkview Ave.
I Amateurs from Augusta, Bangor, Brewer, Endfield and

Orono made a very social party, Prof. Everett Roberts,

WICNP, of the U, of M., very ably installed the following

officers: President, Philip Gould, W1ALZ; Vice-President,

T.auris Maciown, WICBV; Secretary, Elden U. Benner,

W1QH; Treusurer, Harold Riley, WI1C'RI. On Feb. 14th the

#ang were entertained by WICNP, astisted by WIBDH
. and Thurlow Chandler of the U. of M. Campus. Demon-
, wtrations of high voltage machines and radio equipment

were very much enjoyed by all present. The Maine gang ex-
;. tends the hand of welcome to Leslie Heartz, W1FQ, for-

merly of Medford, Mass., who has taken up residence in
'+ Bangor. W1ATO is to be high liner this month, WIANH
runks second, and reports a very bad spell of radio weather.

W1AQD me:de a good start in the Sweepsatakes, but had to

withdraw due to business. Mrs. W1AJC leads the OM again

this report. W 1K () has been off the air, due to a blown power
transformer. W1AFA reports a good schedule with Canada.

WIQH says that traffic has been slow this month, W1BFZ

has received the appointment of alternate state net control

station of Maine Army-Amateur stations. WICOM has an

MOPA on the air and is going out for 2%-mc. work,
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Trafic: WIATO 212, WIANH 156, W1AQD 75, Mrs.
WIAJC 72, W1KQ 44, W1AJC 32, WIBFZ 20, WIFQ 16,
WIAHY 15, W1QH 10, WIAFA 101, W1AQL &, W1COM
19

NEW HAMPSHIRE — SCM, V., W, Hodge, WIATJ —
W1IP and WICOW are tied for high place this month.
WIBFT has been working hard in the tests. WIAPK has a
50-watt fone on 3530 ke. using the Heising system with a
speech amplifier, W1AUY reports a new station in Meredith,
WICNR. W1AEF is unable to keep regular schedules due to
working away from howe, but is on 3940 ke. after 7:30 p.m.
WI1COW has a new 204A and has worked twenty countries,
four continents and two ships since Xmas. W1AOC, ex-
W2AFJ, of Hanover is on with a 210 on 7150 ko. W1YB will
be going svon with 250 or 500 watts. W 1MB is surveying for
the B. & M. R. R, W1IP is having key-click trouble, and is
experimenting with various filters,

Traffic: WI1IP 61, W1COW 61, WIAEF 1, WIAUY 7,
‘WI1APK 7, WIBFT 5, W1AOC 10, W1ATJ 3.

VERMONT — SCM, C. A. Paulette, W1IT — It given
me great pleasure to see the way things are picking up all
over the atate. FB, boys. We have a new ORS in WIBD in
Barre. W1AJG is ill and unable to get to his radio room.
Sorry, OB, and in behalf of the gaug, I wish you a very
speedy recnvery. WIAD in Bellows Falls has unother station
going under call letters WIAEW, and will do most of his
sked work from there. W 1JR of Barre is on 3500 ke. louking
for traffic. WI1BDY in Burlington is on all bands and has
applied for ORS., WIBJP is on the air with a 203A now.
WI1BDX is very QRL with BCL service work. WIBCK has
cured his BCL troubles with vacuum tube relay, WiCGX
makes the BPL the second time in succession this year.
FB.

Tratfic: WIIT 66, WICGX 220, WIBCK 8, W1BD 73,
WI1JR 4, W1BJP 13.

WESTERN MASSACHUSETTS — SCM, Dr. J. Al
Tessmer, WIUM -~ WI1AMZ is still busy at school.
W1ADO is busy putting WiBKQ on the air. W1ADO will
be on svon with xtal. W1ZB is building a new super-het
receiver. WIBVR has been appointed secretary of the
Springfield Radio Assuciation. WIBNL is building up an
xtal rig for 3.5 and 7 me. WIDR is on the eastern end of a
two-hop west-coast trattic route and would appreciate any
traffic going thut way. W1BZJ is using a H0-watter with 200
volts on the plate., WINS and WI1BZJ are trying to see
which one can work all districts on 3500 ke, W1JV is on
7000 ke. with 2 210s. W1AM is on 3500 ke. and is building a
xtal set, WIBKF is still working plenty of Auesies and
Zedders. W1DB was heard on 3500 ke. the other night.
‘Welcome back. Old-Timer. W1BKQ is on 3500 ke¢. with
# 210, W1ANTI is Unit Commander of the Naval Reserve in
Worcester, WITN and WIBGM are busy at W. P. I. and
cxpect to have WI1YK on the air soon. WIBKG and
W1AZW were entered in the all-section traffic contest and
came out with good scores. W1AJJ has trouble at home
which prevents her from being on during BCT, hours.
WI1BG has 2 2108 in push-pull on 7000 kec. WIBZG is a
new ham in Lunesborough. WIAVU comes 22 iwiles by
trolley every Thursday night to be at the meetings of the
Berkshire Brass Pounders. ¥B, OM. WIABH is on 7 tmo.
with 1 210. WIAMN is still in the QRM jam on 7 we.
WI1ARE is on 7 mec. and Mrs, WIARE has her own call
now., W1AIQG. Pittsfield har two YL ops now. Meetings of
the Berkshire Brass Pounders are held every Thuraday
evening at %:00 p.m. ut 65 Eagle St., Pittsfield, Mass.
Visitors are welcome. Plans for the N. E. Convention in
Worcester April 25-26 are going strong, and the Worcester
Radio Association has over $500 worth of prizes. The
Worcester Radio Association holds its meetings at 274
Main St., Worcester, every Thursday evening. All hams are
welcome.

Tratlic: W1ZB 16, WIADO 29, W1BNL 23, W1BVR 9,
WIDR 922, WIBRZJ 40, W1BKG 56, W1AZW 60, W1VC
15, W1ZA 16.

NORTHWESTERN DIVISION

REGON — SCM, W. S. Claypool. WTUN ~—- After
O a one year's rest W7AJR, the Oregon State College
atation, vomes through with a fine tutal due to the
annual Exposition, ut which they maintained on A.R.R.L.
wattioc booth. W7AJW alxo makes the BPT. This stution is
maintained by the Rose City Amateur Radio Club on the
battleship Oregon. W7ACH holds six skeds. W7ALM is
rather busy with work. lodge, etc. W7UN apent an enjoyable
two weeks at W7AJW during Sweepstakes Contest, W7PL
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says, ‘' Thought that spring was here. but guess winter just
starting.”” WTAIC lost two UX2818. W7ZD is very consist-
ent with skeds. W7MY finds 14 me. NG so far. W7PE is
working two regulur skeds. W7WTR seenis to be tinding some
tratlic. W7AAR mixes tratfic and DX. W7SY keeps going.
W7AMF will soon he an ORS. W7AIG says ' traffic not
hot.” W7MYV sends SOS for a job. W7JC works, playa and
sleeps. W7QY is pulling for ORS. W7IF reports via radio.
WTALK, W7AMQ, W7F.0 and W7WY ull report.

Traflic: W7AJR 303, W7AJW 220, W7ACH 102, W7ALM
%5, W7UN 72, W7PL &1, W7AIC 86, W7NY 56, W7PE
51, WIWR 50, W7AAR 43, W7SY 41, W7AMF 24, W7A1G
29, W7TMV 17, W2 13, W7QY 15, W7IF 6, W7ALK 5,
W7AMQ 4, WIWY 3.

WASHINGTON — SCM, Eugene A, Piety, W7ACS —
This section needs a good live Route Manager. If you have
anyone in mind, send in his naue. W7GP takes high honors
due to his work in the Sweepstakes Contest. W7AMO backs
bim up with a fair total and, with W7AIT, helps to keep the
capitol on the map. W7KT, WIMR, W7AAX and W7ACS
keep Tacowa alive. On a trip to Oregon, the SCM visited
W7UN and discussed policies and traffic with him. W7AJH
i3 holding down four good schedules, W7TK st Everett is
interested in U.8.N.R. work. W7EK is interested in getting
delivery on a couple of 72s. W7AHT is a new one at Spo-
kane. W7AAY, W7ALJ and W7AHO report and say that the
Radio Ops Club is waking up again. W7K(Q is on with a
home ground xtal. W7LZ is working duys again, and the
trattic totul shows it. Other stations reporting from Seattle
are: W7RT, W7SL, W7HB, W7ID, W7K0O and W7AG.
W7TX is still holding skeds with his favorite Alaskans.
W70V sends in a very newsy letter and is now (OBS, ORS
and OO, W7ACA handles some traific as usual. W70J has a
new job. W7AHM is getting out well on low power. W7ANP
i8 & new one in Yakima and is run by the two ops at KIT,
W7PU is moving to Seattle to take a job with Roeing.
WTIMP reports after a long absence. Your individual reports
may not look very big to you. OB, but when we add it to ten
just like it we have quite a total, 1 every one that handled
traflic would send in the dope, in a very short time we would
have a rection that would be second to none. Are you
game? Let's go!

Traffic: WIGP 199, W7LZ 74, W70V 72, WT7AMO 64,
W7ACS 5%, W7KQ 47, W7AJH 45, W7RT 40, W7KT 31,
W7TX 28, WTACA 26, W7AHO 25, W7ID 24, W7ALJ 20,
W7AG 19, W7ANP 15, W7AAY 15, W7HB 13, W7AHT 12,
W7TK 11, W7IMP 9, WT7AHM 7, W7MR 6, W70J 4,
W7AF0 4, WTKQ 4.,

IDAHO — 3CM, J. L. Young, W7ACN-WT7JL — The
R. 1. was around, and as a consequence there are a lot of
new hams getting started in Idaho, W7C'G is experimenting
with low power 'phone, testing especially with W7ACP in
Parma, Idaho. W7PR of Nampa is on 14 and 7 me. with a
pair of WE216D's und 270 volts of Bs, and reports working
five Aussies, a Zedder, Jamaica, and Brazil. W7ALC is
wetting right out with his 3.5-me. ‘phone rig. W7AFT is
keeping Flk River on the map. W7ACD in Shelley ia on 14
and 7 me. and finds DX good. W7ALW reports by radio
that traffic totals are stacking up there. W7GL at Jerome
has a guarter kilowatt bottle on the air, He and W7ACN
pulled down their extra firat-class amateur licenses at the
recent exams. W7AOC and W7ST both got commercial
tickets, ay did W7ACK of Nampa. W7ACN has a brother
who is now a full ledged ham with the call W7HG, About a
dozen students at the Nampa High School alsu got their
ham tickets, and are building transmitters., W7EJ at Moun-
tuin Home is selling out. Every Idaho Lam is urged to seud
in his message total and radio activities report every
month, WHO WANTS THOSE FREE PHOTOS MADE
FOR THEM? Talk with traflic figures,

Truffic: W7ACD 23, W7PR 13, W7ALC 5.

MONTANA —3CM, O. W. Viers, WTAAT — W7AAW
is still near the bottom of the 7000-kc. band, W7FT, wants
reportg on his new 35(0-kc. phone. W7HP has heen busy
servicing BCL sets. W7EL has done rhe disappearing act
again., W7ANT is still pushing out on 3500-ke. phone.
W7AHN reports several new hams in Great Falls. W7HT
ix the newest )RS in the section. W7AIR in Forayth wants
skeds on 3500 ke. What's become of W7DD, W7TRB, W7DJ,
W7AEM, W7CC and & lot of others? W7AAT is still going
atrong on 7040 and 3755-ke. and is looking for a reliable,
snuppy sked east. We must have more reports gaug, so get
busy from now un and remember the date is the 16th of each
month.

Traflic: W7AAT 428, W7HP 51, W7FL 50, WTAAW 26,
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0S8 ANGELES — SCM, B, E. 3andham, WGEQF —

I The following make the BPL this month; W6ARKW,

WO6ETJ, W6AKD, W6DYJ, W6BZY, WG6CBW,
WOLN, and W6AM, our traffic iotal being %.307. The
\R.C. heads the wection’s clubs in caliber of speakers
obtained this past month, having secured Capt. MacMillan,
Arctic Explorer, ot Bowdoin fame. Also, McKea of the
Western Air Express enlightened the fellows on radio in the
air mail planes. ‘The Tri-County Club held a ¥B dinner
and rag chew, and sponsors the section banquet to be held in
June. The Pasadena Club is backing the section banquet
comipg in March. The Long Beach (lub has a traffic contest
of its own with many FB prizes. Our friends to the north of
us in Bakersfield have their club gning in great shape. 1t is
called the U.S.N.R. Club of Bakerstield with virtually
all members in the ranks of the U.S.N.R. W6WA is Presi-
dent and Division Commander of 5th Divirion, WOAKW
is high man iu trathc again, and is appealing for more
Army-Amateur net stations in the section. All interested
write to him, W6ETJ makes the BPL and is CM of the
AR.R.C. WE6AKD sees a turtle under his shack too big to
get out and still growing. Anyone seeing a hamshack
woing slowly down the sireet, please return to W6AKD.
W6BZY is new ORS and makes BPL. WGCBW is QRL
school. WHL.N iz at broadeasting atation. W6AM finds
tuned untenna, tuned RF and peaked audio FB for QRM.
WGESA is going good on 7 and 14 me. WGDLI haxs u good
tota). W611J is sending code practice at 9:30 to 10:30 p.m.,
on Monday and Thursday, on 1765 ke. for beginners, with
W6DYL offering rame on Wednesday and Friday. W6DKYV
builds total by working two stations at the mame time.
W6EKE deserves credit for active 00. W6BZR is now
W6TE. W6EAF says Army net is FB for goud skeds.
W6ACL has a good monitor., WE6DLN honked Africa on
CQ. W6OF worked Pl with 201A with seven watts input.
W6BUX is working I'B DX. W6ID is QiR L movies. W6AWY
is having good luck with single wire current, feed antenna,
‘W6BCX is putting in two 552's with xtal. WGDLN gets
WAC, W6FJ and W6ASM have traffic contest between
themselves, W6EGH wus Q30 Spain on 7 mec. and is re-
building to cryatal, W6ELF says S31AZ is a ship en route to
England. W6BGF wants more skeds. WGCBS is now
WHWO. W6D T is moving and rebuilding. W6EQD has a
xtal going. W6BBO is working hix father, W6EJR, who iy on
movie location in Utah, W6CKS and WGEVB are both
active at San Fernando. WGERL is moving. W6ZZA's
portable set was sinushed hy haggageman, WOGBVZ ix re-
building. W6DHM is commercial op. \WW6EVA, YT, has
been geiling love letters from a Roumanian army officer
who saw her picture in a foreign magazine, W6BES and
WOEAN handle traflic on 3.5-me. fone. WGCUK is Vice-
President of Bakersfield Club., W6ELZ has crystal going.
A trathic contest has heen started between the clubs of this
section. A truffic flag will appear in the (scillator, the
A.R.R.C. magazine, for the high club. WABJX is handling
details for .. A.-East Bay contest. The SCM would appre-
ciate hearing from you fellows who (o not report your
traffie, Thanks.

Traffie: WOARW 428, W6ETJ 221, W6AKD 207,
W6DYJ 200, W6BZY 200, W6CBW 181, WGLN 140,
WHAM 117, W6ESA 106, WEETF 53, W6 LI 85, W6CQK
79, W6DUI 75, WHBCK 72, WGTIT 65, W6ZBJ 54, WoDKV
51, WOEKE 59, W6AVJ 50, W6AHP 50, WG6BZY 49,
WOGAOB 49, WOBGF 45, W6CUY 43, WGTE 3%, WOEALF 37,
W6AOA 36, WEACL 32, WeCVY 29, WEOEVA 27, WGWO
24, W6DIJ 22, W6CLQ 21, W6BES 20, W6EDQ 20,
WHEQD 20, W6AGR 20, W6EPH 19, WHALX 17, W6CGY
17. WD YK 14, W6RRBO 14, W6OF 13, W6CIX 11, W6C'ES
11, W6DQV 10, W6BUX 9, W6ID 9, WHEQF 9, WGENH 9,
W6eCZU &, W6DOJ 8, WBAZL 7, W6ARN 7, WAAWY 6,
W6ERL 6, WO6AXE 6, W6CZT 4, W6ZZA 5, W6MA 5,
WEENQ 5, W6COT 4, WHEAN 4, W6ETN 4, W6ERC &,
WeCUH2, W6BTU 2, WEARY 2, W6KKA 1.

SAN FRANCISCO — &CM, Clayvton Bane, W6WB —
Activity this month was not up to our usual standard. We
plan to hold a traffic contest within the section the coming
month, with a very decent prize to the winner. The two 3. F,
clubs have expressed their willingness to donate said prize.
FB! W6AD, our old stundhy, leads the parude as usual.
W6ERK. is our uew RM in lieu of Mr. Kellog, who has
hecome a full-fledged commercial op. Mesher is hot ut work
lining up skeds, and promises to be i real RM. Martin at
W6AYC puts in a very sweet report this month. W6DFR
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runs much higher than usual with hix A-A work. W6WB
got off to & fair start, and handled some traflic. Hi. WoBIP
is in the dog hcuse this month having fallen down (due prob-
ably to YLs). We ure sure sorry to see BIP go this way after
just being appointed OBS. We have a new station in 8, F.
in WOEKC, who comes to us from the L. A. section, He is
being lined up for an ORS. W6CIS took part in the Inter-
national Tests, W6WN is fixing the shack, W6ERS has been
getting out nienly, WOEEC and W6DZQ report.

Traffic: W6AD 854, W6ERK 258, W6AYC 181, W6DFR
81, W6WB 72, W6BIP 42, WOEKC 16, W6CIS 22, W6ERS
8, W6DZQ 4, W6FEC 2.

SANTA CLARA VALLEY — SCM, F. J. Quement.
W6NX --- With W6YG, W6BET, W6HM und W6YU
making the BPL, and W6BYH, W6ALW, WGDQH,
‘W6BHY, W6DCP all turning in substantial traflic totals,
‘the message truffic of the section reached its peak. It was the
work of # large number of stutions, and these stations are to
be congratulated. Keep up the good work! W8YG leads the
section, all traffic being handled during the day. W6BYH
i8 very active in Merced. W6BET. a newcower, made the
‘BPL with his jirst report. W6HM continues his trunspacitic
communications. W6YU now has five ops, contemplating
new power supply. W6ALW is handling traflic on 14,000 ke.
W6DQH, the RM, has been appointed Net control station
of Army Net. W6BHY handled his consistent amount of
messages, a8 ¢id W6DCP, who has just moved to Soquel.
'W6BMW, the old reliable, continues handling ‘em, us has
been the practice for years. Hi. W6ACYV, a newcomer, comes
‘on the air with MOPA, and W6BLT has dailvy sked on
7000-kc. band. W6AME and W6DQH putona real hamfest
at Modesto Fabruary 15th, W6BNH is busy at the power
'house these days.

Trafic: W6YG 215, W6BYH 135, W6BET 134, WoHM
129, wWoeYU 126, WEALW 79, W6DQH 65, W6BHY (0,
‘W6DCP 52, W6BMW 30, W6ACV 17, W6BLT 12,
W6AME 3, W6BNH 2.

" FAST BAY — 8(CM, J. Walter Frates, W6CZR — Bad
'weuther conditions and unusual inactivity on the main
‘ham bunds contributed this month to an exreptionally
ilow traffic report for the xection. . (. Houston, WBAQ,
has been appointed CRM to succeed W, S, Upson, W6TP,
‘now in Chinese waters on the President Lincoln. ORS are
.asked to get in touch with W6AQ with auy of their problems.
"W6ASJ, President of the VUakland Radio Club and an old
traffic mun, has beeu appointed chief observer to succeed
W6IT, who lius moved to the San Francisco Section. He
, will reorganiz: the Official Observers to work with the new
. Section 1'echnical Committee in reducing QRM and educat-
itg the mewu in the section to the bad elements of broad notes.
. W6EIB, the cilicient RM at Vallejo, was bigh traffic mau
‘upgain, He reports that he has 1 FB sked with K6DQQ with
plenty of traftic from the islands. W6ASH was the next man
in point of high totals. W6ALX's totals have fallen down
alightly, owinz vo the fact that he is rpeuding a great deal of
his time teaching ham operators enough theory tu ullow
 them to puss the commercial license examinations for berths
s ut sea. WOA'TT is murking time before going to ses us u
commercial operator. W6AMW at Mare Island handled a
! great deal of traffic considering that he has ouly one sked
now with W6AD. W6BTZ has been training new operators
: for the California National Guard at the Qakland Armory,
The Guard unit has been given two new calls — W6CNG, a
stahonary call at tha armory, and W6SU, a portuble call for
murch&'a, ete:. WEEDK, the original 3500-kc. hound, was up
" among the high traftic men. He kept in touch with the
- Pursuit Giroup Flight through Northwesiern amateur sta-
. tions. WGEDO is taking a training cruise to Panama with
. the Pacitic ¥leet. W6AWF is another of the men who are
waiting for a berth on a passenger liner at sex. W6CGM
, traded his big; set for a 750-volt M, and, with two 21Us in
push-pull, has been QSO KA1ZC and the east coast, W6BI
i is still batting away on 7200 ke. and 3750 ke. W6RBZU at
* C'oncord has been especially active on the air, W6EDR re-
. ports that things are looking brighter for him both on the
air and with his golf. W6CZR has moved to 439 62nd St.,
Oakland, unc all reports should be sent. there in the future,
W6AST has been kept busy with the Oakland Radio Cllub.
The club is conducting code classes for beginners under the
" direction of W6BSB., W6ALV reports that he hus been too
 busy with a (L since be got back from Alaska to get on the
air. WOEY has made & lot of QS0s, but has picked up very
little traffic. W6BMS reported direct to HQs.

Traflic: W3EIB 551, W6ASH 222, WEALX 155, WeATT

150, W6AM'W 136, W6EDX 134, W6BTZ 91, W6EDO 41,
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WEAWEF 28, WGCGM 21, W6RBI 11, W6BZU 5, W6ASJ 4
WOCZR 3, W6E DR 3, W6BMS 1.

HAWAII — SCM, F. L. Fullaway, KGCFQ — The SCM
is back from a visit to California. While there he attended
the Convention in Los Angeles, visited several clubs and
renewed and made muny friendships. While in the States
he operated under the call of portable W&CXO. The star
station for this month is K6EWB of Schofield. Besides mak-
ing the BP'L, he handled six daily schedules. KGCIB has
been designated the (fficial Relay Station for the Institute
of Pacific Relations. Good work, OM. KGERH has been
testing on 2% mec. but has failed to hear any one. K6ACW
was QSO Africa four times in three days and South America
every afternoon on 14 me. Portable W7ZZE is now in the
islands on u vacation and can be heard now and then.
There seems to be u definite anti-law and order feeling
around that MUST be done uway with. Illegal operation
must be stopped, both for your owu good and that of your
fellow amuteur, All cases will be promptly reported to the
R. 1. It is rumored that & R. {. will be stationed here in
Hawaii in the near future. K6BXW is building & 5ti- and
28%-mec. super het. receiver using VT5 tubes. K6 DTG reports
that House, ex-chief of K6DTG, is working on the farm back
in California. K6DPG made the BPL for December by
keeping a sked with KA1HR., K6DJU has moved the shack
into Jarger quarters. The SCM would like to have all stations
on the air report monthly activity even if no messages ure
handled. Blank form 1 cards may he had for the asking.

Traffic: K6EWB 203, K6C1B 20, K6ERH §, K6ACW 4,
(December:) K6DPG 190, K6DJU 70.

PHILIPPINES — 8CM, 3. M. Mathes, KAICY —
This report was received by radio via W6HM. KAIAC
leaves in March to attend Notre Dame. GB and 73, OM.
KA1AF i finding trouble in getting condensers for the new
xmitter. WAIAW, our latest station, is conducting tests
and will handle truflic for Ft. Mills. KA1CE is experiment-
ing with DC plate supply. KALCM is still holding the fort
at Coorregidor. Why not apply for an ORS certificate, OM?
KAILCY leaves for the States in April. KALDJ is another
tip-top traffic station that should be an ORS. KA1EL now
sports u fifty watter and a 1930 sig. KALIHC still finds time
from heavy business cares to do a little operating. KA1HR
reporis a new sked, wih W5NW, and turns in a whopping
traffic report. KA1JR worked 141 different stations durinz
the month. KAIMC leaves in March for Third U. 1)is-
trict. KA1PW makes an extended southern trip March 2,
and will conduct tests on 14-mc. band with portable set.
KALRC handles considerable traffic with west coust.
KA1ZC is remodeling for 1930 type note. KX A9PB reports
sked with KA1HR daily. KAYAH is building 100 watter
TPTG and doublet antenna.

Traffic: KAICY 102, KA1DJ 655, KA1HR 983, ACRRV
232,

ARIZONA — 8CM, H. R. Shortman, WGEBWS —
W6BJF is on the air regularly with tuued plate-untuned
erid UX-210, W6EVM is « new station in Flagstaff. WEEOF
is operating and announcing at KFXY, W6ANO is operating
KGSL for Western Air Express. W6AWD) says for me to
write myself up for QS7. (I got a hig newspuper writeup
for being at KTAR. Hi.) W6BLP is going to Roosevelt
Dam again. W6CAP is back at the U. of Ariz., and has a
UX3852 on 14 me. WEEFC is our newest ORS. He has a
VX210 TPTG and has ordered a new Vibroplex. WO6BWS
is hard at the commercial game. WGEAA is going to Phoenix
Union High School. W6DIE is trying to get his UXR52
bhack on the air. W6AAM, one of our old-timers, is getting
back on the uir, W6DRE is operating st KOY. W6CAJ (ex),
W6DGY and W6BWS compose the technical staff at KTAR.
Ex-WG6AZV is in the advertising department of broadcast,
station JTAR, WGCCT is still out on the briny deep. We
beurd that someone woke him up oue night and told him the
ship was leuking and he said, '* Aw put a pan under it and
o to bed.” W6CDY-W6CPX is on the staff at KGAR in
‘I'ucson. W6BWS reports working his old pal, WSAHI, and
having a big rag chew. W6DTU would like some consistent.
14-mc. schedules with well-operated stations.

Traflic: W6DTU 83, W6EFC 58, WSAWD 11.

SAN DIEGO—SCM, H. A. Ambler, W6EOP -~
W6ACJ again leads this section with a nice total. W6BGL
vigsited Dr. Waters, W6EC, and had a ¥B chat with him,
W6EPZ has lost all skeds but handled a good total. W6LOP
worked 0A4Q and gut R7 QSA5, W6CTP reports a new
station, W7YAA, at the Fullerton Jr. College. W6ADC
says his 210 and 215 are working FB. W6CTR is building a
new fone xmitter. WO6BAM has & new Ford. WGEOM is
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still looking for his license. W6HY is going to try 2§ mec.
W6DNW has his new 50-watt station on and is getting out in
fine shape. W6QY is on 14-mec. band. W6EOL is building a
new set. W6BFB is now on the air with a 50-watter. W6DOB
is on with a F'B fone, and his new partner, W6AKT, is alsa
hexrd on with fone, Anyone wishing skeds with this section,
get in touch with W6ACJ or W6EPF, RMS. The SCM
would like to hear from all new stations. )

Traflic: W6ACJ 178, WEBGT 62, W6EPZ 61, W6EOP 27,
W6CTP 23, W6ADC 16, W6CTR 7, W6BAM 2, W6EOM 4.

SACRAMENTO VALLEY — SCM, Everett Davies,
WGEDON — W6B3Q is building a new 100-watt set. W6BDX
came through with a good report this month. W6AIM just
put two 1214-inch Pyrex insulators on his aerial, The Sac-
ramento Valley Radio Club is getting ready for the 1930
convention. W6ER-DON gets on the air now and then but
both are pretty busy. W6TM is moving his station bnt will
be back on soon. W6DVD seuds in his firat report. W6APE
will be on goon with a WE212D tube. W6D(GQ is now using
a 1-kw. water-cooled tube on 14 me. The SCM got bawled
out recently for not mentioning several haus in this report.
Well, OMs, did you report?

Traflic: W6AIM 61, W6BDX 64, W6BSQ 4, W6DVD 12,

ROANOKE DIVISION

ORTH CAROLINA — SCM, Hal S. Justice, W4TS
N « The shake-up of the ORS is almost completed,
and we have fewer but more active ORS now. The
recent 3500 ke. QSO party was only a partml success, several
siations tuking part but few succeeding in (3SOing many
stations. W1ABYV continues to lead in traffic, and has » good
start toward winning the Route Manager's 210. W4UM says
xmitter works better on 14 me. with low-C. W4JIR is very
bugy with work. W4AHH has rebuilt to C.C. and is trying to
eliminate key clicks. W4AEW continues to keep s lot of
skeds. John has asked to be relieved of his duties as Route
Manaper as soon as a successor can he found. WHAA is
nsing fone on 3.5 and 14 me. W4ZD has a fone on 3.5 me.,
and wants some traffic skeds. This atation won the 3500 ke.
QSO party Feb. 1. W4TS operates mostly on 14 me. and
occasionally on 3.5 me. W4ZB fell off his roof with the uid
of a zepp antenna. *“Doc,” W4VZ, is going to Honolulu
saon and will take an xmitter and receiver with him,

Traffic: W1ABYV 186, W1AEW 169, W4ZB 62, W47 41,
W4AA 28, WATS 15, W4VZ 11, W1UM 6, W1AHH 2.

WEST VIRGINIA - M, Don Morris, W8JM — This
month please report on time if you want mention in ¢S7’,
WS8IB sets a good example with 743 messages, making the
BPL both ways, WRACZ is having trouble over his opera-
tor's license. WBDPO is our best DX man, having worked
13 eountries. W8JM wantis someone to take the job of OO in
West Virginia. W8CAY keeps 10 skeds regularly. WSOK
works A-A schedules on Mondays. W8TI is a new ORS in
Elkins. Also expect to see WSBTV have an ORS before long.
WSBCN works 7000 kc. before breakfast. WSDNN atill has
that FB sked with W9AZY., W8CBY is one of vur new hams
in Wheeling. WBAUL’s ORS iy cancelled because of in-
activity.

At this time I want to express my thanks to those who
elected me to the office of SCM. We have a fine bunch of
stations in the mme and we should be uble to keep up to any
other section m U. 8. Schedules will do the irick. How many
do you keep?

Tratlic: W?ﬁlB 743, WBACZ 78, W8DPO 69, W8IM 50,
‘W&CAY 33. W8OXK 14, W8TI 13, WSBTV 12, W8BCN 7,
WSDNN 5, W8DFP 2, W8CLQ 2, WSAYI 1.

VIRGINIA — Acting SCM, T. P. Mathewson, W3FJ —
W3ARU makes the BPL again. W3CKL traded a 250-wali,
jug for a flock of condensers, W3CA is rebuilding his outfit
for a fone for local work. W3WO is now an ORS, W3ZA
ecorpleted his ‘phone outfit. W3BZ is QRI his business.
W3AQW has gone to New York to attend radio school.
W3BDZ is testing his new 'phone outfit. W3BGS blew plate
transformer and it rewound iteelf. W3AHW is badly QRMed
by the YLs, W3APT has new 281 rectifiers. W3MO is active
with W3MT's rig. W3AJA remodeled his xmitter much to
the delight of the BCLs. W3NO and W3ASA will soon be
representing Richmond with 100-watt rigs. W3AMB says
the wesi. coast is just local to his 210. W3AHK promises us a
S-wutt outfit in the near future. W3HO threatens to make
WAC, BPL, ¢t al., with his new xmitter. W3FJ, the Aset.
SCM, had a nice visit from Corporal Arthur of NN1NIC.
W3ANT is a new ham ut Fort Monroe. W3AJT, W3APF,
‘W3PO, WSIE, W3ARD, W3ALP, W3FE, W3II, W3AHK,
W3ABC and W3TJ were heard working at times during the
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past month. We are on the lookout for an efficient operator
with the facilities for our Official Observer. W3ARU is our
very. eflicient Rcute Manager., W3CKL is the Official
Broadeasting Station.

Traffic: W3ARU 332, W3FJ 23, W3APT 14, W3WO 13,
W3AHW 11, W3AMB 15.

ROCKY MOUNTAIN DIVISION

OLORADO —8CM, C. R. Stedman, WOCAA —
WICAA runs off with the traffic honors again this
month, WIAAB comes next on the list. He has also

been appointed an official broadcasting station. WIGBQ is
doing some very nice work. W9ESA built a new filament
rranstormer and is now all set. WODGJ complains that he
can’t run an 852 on 600 volts and do any goud. WICDE still
finds little time for radio, due to work. W9CSR has finished
his new transmitter and says it's a bearcat. WOCLJ, which ia
nothing more nor less than the school QRA of WIDQD, is
back in the game in spite of achool QRM. WIEDM says he
can't make a monitor work a8 yet. WODTY is now working
out on s pair of amplifying tubes and s B eliminator.
WIEFD has been sort of under the weather lately and
hasn't been doing so much with radio. W9BQO says he can't
keep a YL and radio going, too, so is quitting the radio. Hi.
WIEAM continues to pound away on 7000 and 3500 ke,
WOAAC may leave town. WILIGW is now a ship operator.
WIBTO got a report from Japan, and now the rest of the
gang can't see his nose without using a step ladder. Hi.
WSIOFRQ turns in a goud first report. W9DCA, WIFTF and
WIBVC are rebuilding. A number of the gang still seem to
be somewhat confused as to the date monthly reports should
be in the hunds of the SCM. Reports should be in the mail
to the SCM not later than the Lith of the month,

Tratfic: WICAA 135, W9AAB 86, WIGBQ 40, WICLJ
19, WOFRQ 29, W9EDM &, W9EAM 2vu, WOICSR 1,
WICDE 1.

UTAH-WYOMING ~- SC'M, Parley N. James, W6BAJ
— This is the last report to be written by the present SCM,
who hus to resign hecause of leaving the section. Until an
election is held, reports should be addressed to L. D. Stearns,
W6BTX, Westminster College, Salt Lake City. WoDPJ
makes the BPL. He was home thrée weeks with the mumps
and, besides handling a lot of traflic, worked twelve coun-
wries. W7AAH was able to keep in touch with his brother
by amateur radio. W6BTX hay been very busy with school
work, W6CNX was busy with traffic this month, WoDJT
is # new station in Salt Lake on 7000 ke, W6DZX found out
that it is possible to overload a WE fifty and is now off the
air until he gets a new tube. W6BAJ is guing to Calif. for an
indefinite time.

l’h‘aﬁic: ‘WoDPJ 346, W7AAH 112, W6BTX 11, W6CNX
41,

SOUTHEASTERN DIVISION

LABAMA — SCM, Robt. Troy, Jr., WiAHP — 1 am
A your SCM now, fellows. Please give e your co-
operation, The gang extend many thanks to Jeff

Bayne for his fine work as SCM. W4LM is doing fine work
in the A.A. net. W4CB has worked 23 states and 8 districts
with a 245, Most of the work was on fone. W4JX snd
W1AKP are having a DX race. W4JY is on 7 me. now.
W4JQ received a card from Lwow in Poland. W4AQ is back
on after generator trouble. W4PAI wus in Illinois, W4AKB
just bought a 50-watter. WH{AHR hus bLeen bitten very
badly by the YL bug, W4AKM has a new push-pull set and
is after traffic. WWLAJR is installing a pair of rectobulbs.
‘Welcome W4FI from Teunessee. He operates st WAPL
W4AG leads the siate in traftic, Very FB, OM. W4AHP has
an AC screen-grid set that is the last word. W4HB is work-
ing DX with his fone outfit, W41A worked eight sixes in two
days on fone. W4TI has been on his vacation, but is guing
strong now. Selma boasts of two new stations. \WAQOH has a
very fine fone set and W4 DS is using a 201 A there. Welcome,
both of you, W4AAQ has been working all the DX in the

. Internationdl Contest. The Montgomery gang have the

pleasure of having W4ADN from Ceorgia with them. The
fellows in Troy are fighting for fone room on 3530 ke.
Traffic: W4AG 121, W4AAQ 66, WLAHR 65, WAFI 63,
W4AKM 52, W4LM 48, W4CB 46, W4AHP 39, WJY 2
W4JIX 23, W4AQ 10, W4PAI 6, WATI 4, W4AJR 3.
GEORGIA-SOUTH CAROLINA-CUBA-ISLE OF
PINES — 3CM, M. & Alexander, W4RZ - WiKV,
Army-Amateur net control. station for the Kourth Corps
Area, has been revamping his transmitter to use crystal
control. W4AFQ is in the Army-Amateur net for (ieorgia
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and keeps u schedule with WAPM every Monday night.
W4AAY has put in 1009, Heising modulation on his 'phone
set. W4AJH and W4 DYV have 852's, but are using 210's on
account of blowing their filter condensers. W4ABS is now
using a crystal-controlled transmitter. W4CL has been
working 'phone on 3500 kc. and CW on 7000 and 14,000 ke.
W4K1I has just been appointed ORS. W4RZ has been ex-
perimenting ‘xith antennas. The single wire voltage feed
Hertz workinz at full wave on 14,000 kc. and half wave on
7000 kc., gave the best all around results. WACM has been

" acen in the company of a good-looking YL, but has not been

on the air much, There is still lots of room for ORS in this
section, and 1 am very anxious to Lear from you fellowa
who are interested.

Traftic: CMSUF 150, W4ABS 113, W4SI 107, W4KYV 63,

| WAAHA 41, W4AFQ 30, W4JL 21, W4AJH 21, WARZ 20,
C W4PX 14,

PORTO RICO-VIRGIN ISLANDS —SCM. E. W.
Mayer, K4KD — K4AAN allowed his station license to
expire un the eve of International Tests, but was operating
during tests nt K4DK, K4AKYV did a fine job of handling

" rifle mutch scures between N. Y. Stock Exchange and

" University of Porto Rico clubs. K4ACF has been appointed
. ORS and is installing an 852. K4KD makes the BPL two

ways due to contest traffic. He got an R9 report from IRAQ

_ and has visions of A WAC certificate on the wall. There

are four live stations in the section with promise of one or
two more. Let's show them that we ure alive, OMs.
Traflic: K+KD 218, K4AAN 35, K4AKV 13.
FLORIDA. -~ 8CM, Harvey Chafin, W4AIl — W407
und W4All make the BPL and lead the section. W40Z was

" appointed ORS., W4AGR is using two DeForest 500-watt

tubes on 14 nic. W1AKW sends in a report, for the first time.
WATG is a new station at West Palm Beach. W4QA says

' there ure eleven operators in Gainesville and that they are

going to start a radio club svun, W4(A sends in a report
thut W4ABF ig » new station there. W4MS reports one sked
with her OM, now at the U, of ¥, W4QL has stopped all
skeds until he works Asia, W4NE is keeping two schedules,
with W8RJD-W1KH. W4SK is using 14 me. mostly.
W4AKH entered the International Contest. but hLe suys
that he kno'as he won't have a chance. KDV5 reports by
radio. W4MM is a new station in Clearwater. W4TK is
promising more time for radio after this month. W4JM has
just received his appointment ag ORS. W4QN reports for
the first timo. W40O says that the Radio Club is guing fine.
W4TB is siarting up again. There are nine active stations in
5t. Petersburg, and I would surely like to have a report
trom euch station over there. W4SQ, an old-timer, is back on
the air. The Western Union hassure been QRMing W4AGY's
time this month. The SCM would like to hear uiore about
the Army-Amateur work that W4ACY is doing. Our state
traffic banner for this month goes to W40Z. Each month
the highest scuring station will receive the banner. \WIQV
and W4AKA report. W4ALH is sure keeping that 852 red.

Traffic: W4AIL 249, W40Z 207, W4ALH 199, W4AGR
98, W4QA 85, W4AKW 72, W4MS 70, W4QL 64, WiNE
5%, W4SK £4, W4AKH 44, W4MM 21, W4TK 7, W4JM 6,
W4AKA 6, W4QN'5, W400 3, W4AGY 1, W4NB 21, KDV5
41.

‘WEST GULF DIVISION

NOUTHERN TEXAS— SCM, Robert E. Franklin,
W50 — W5AQY, as ususal, sends in a nice report.
k.7 W5AJD sent his report in by Western Union. W5BKE
and W5BBY are receiving quite a bit of publicity from
Kerrville and San Antonio newspapers for their good work
in reporting football games between Kerrville and Corpus
Chrigti. WEBKE sent in his first report. WS5BKG is trving
 little 3500-kc. fone work. WSAEA is using the old W50X
H0-watt transmitter. WS5MS has skeds with W5BBY, H12,
NN, J, VK. and expects to do plenty of DX tratfic handling.
W5AQK worked VK with & 210, WSNW had to terminate
his sked with KA1HR on account of leaving Baytown. and
reciuests the gung to look out for his portable station W5MZ%.
Haytown has u new ham, a convert of W5NW’s, in Mr,
P. k. Bohannan, W5DS. W5BRBYV sold his complete stution
to the Houston unit of the National Guard. W50X has just
finished an xtal transmitter to be operated on 14,204 ke,
and 7102 ke., using three UV852's in parallel in the last
stage. W51'D is having trouble making his 212D work on
14,000 ke. W5NK and W5AE, a couple of old-timers, have
been heard on the nir lately with nice signals. W5KI, a new

Houston station, packs a mighty wallop.
Trafic: W5AQY 169, WSBBY 146, W5AJD 127, W5BKE
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85, W5AEA 69, W5MS 55, WANW 25, W50X 22, W5TD
21, WSARI 6.

NORTHERN TEXAS — SCM, J. H. Robinson, W5BG
- W5HY has a complaint to make about Dallas operators.
He says there are nothing but lids over there that try to
QSP, und he wants to know if ORS Nr. NT7 call letters
W5BAM ever QSPs. He suys W5BAM leaves him calling
his hand off when he has traffic for Dallas, How about it,
fellows? W5HY is keeping skeds with W5AQY and WODUD
on Tuesdays, Thursdays, and Saturdays. W5BAM ix keep-
ing skeds with the west cuast and South Texas. He tells us
that Mr. Frank Corlett, W5ZC’, and old Rip Bennet, W5IP,
will very shortly be contributing to the 7000 ke, QRM, This
is difficult to believe, but the writer believes in miracles and
is patiently waiting for these signals. W53V reports for the
first time. He is keeping skeds with W5AQY. W5BBF says
the same old things are happening down his way. The SCM,
W5BG, has been on quite a lot lately, trying to work with
all the fellows in the fifth district. Let's have a QS0, fellows.
WS5RJ got the crystal sel started, then the bank in cow town
went west and the xtal set will have to be QRX for a while.
It didn't affect his snpply of ¥52’s, though, so he will still be
heard regularly. W5ES, out at ¥l Paso, bootleggers’ HQ.
reports uguin. Seems the set doesn’'t want to work with a
filter on it. We wonder if that is the trouble the rest of the
AC fellows are having? Hi. The following ()RS failed to
report this month: W5BAD, WS5WW, W5DJ, W5ATZ and
W5EV.

Traffic: WoHY 95, W56BAM 90, W5JV 29, W5BBF 27,
W5BG 25, W5RJ 16, WSES 13,

OKLAHOMA — SCM, W. J. Gentry, W5GF — W5CB
is again the best traffic station in Oklahoma. And in comes
WS5AUYV with a nice second. Keep it up, fellows. WS5AGN
hopes to have a crystal going soon. W5APG is going well in
the Naval Reserve. W5AAV had a 50-watter going, but
changed back to a 210. Hi. W5GF has been very busy with
his service dept. WS5AFH has rated two 245 tubes now and
wurked a Cavnadian, W5BJJ is on the 14,000-ke. band,
W5AYF, our star official observer, is doing excellently.
Tulsa has been slack in sending in reports and now we need a
new RM. W5ADXK is building a 250-watter using ‘phone,
W5KX reported. We need some more Official Observers.
Let’s hear from some of you fellows. W5MM made the fatal
leap ubout two months ago, C'ongratulations, OM,

Trafic: W56CB 72, W5AUV 66, W5AAV 9, W5APG 13,
W5AGN 7, W5GF 2.

NEW MEXICO — 3CM, Leavenworth Wheeler, Jr.,
W5AHI — W5AJL and W5A0D came through with the
goods and made the BPT,, B, W5AJL is now QO for this
section and will be OBS very shortly. Wish more of you
fellows could match his enthusiasm. W5AOI) has joined the
League in order to be in line for an (RS appointment.
W5ZM is establishing a bird banding station for the Bureau
of Biological Survey. Hope it doesn't give you one of those
“birdy'* notes, OM. Hi. W5STV gets better reports with his
new voltage fed Hertz. W5ABYV, who operates KGFL, will
be active again soon, W5BH lost a 210 and is temporarily
chewing up 14,000 ke. with pure AC. The traffic total at
W5AHI suffered on account of a week’s layoff during which
the SCM learued to know the YL better. Hi. Send in your
lists of high quality signals and well operated stations.

Trafhic: WS5AJL 196, W5A0D 154, W5AHI 118, W5TV
71, W5ZM 24, W5BH 2.

CANADA

N account of no nominations being received before
O January 21st, we have again to call for nominations

for SCM in Maritime and Saskatchewan Sections. It
does not take much time to staurt u petition. Pick out the
man of your choice, or the man you hear on the air most. He
will be proud to become your leader and give of his time for
the betterment of atateur rudio. A section without an SCAM
is like a ship without a captain.

We are very pleased to congratulate VE2AC, Alphy Blais,
and VE4EC, Fred Barron, on their election as SCM for
Quebec aud Alberta. Both take command with fine reputa-
tions of being consistent and progressive amateurs,

It is a great pleasure to have Newfoundland again repre-
sented. Acting SCM Jerrett is showing wonderful organizing
ability, and turning in very interesting reports. King
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Cavalsky of Vancouver, Frnie Thompson of Ontario and
Chase of Manitoba have things running very smoothly in
their respective divisions. Traffic in particular never was
better.

DON'T FORGET ALIL-C ANADA NIGHT EVERY
WEDNESDAY A'l' 11:00 p.m, E. 8, T.

QUEBEC DIVISION

ITEBEC — SCM, Alphy L. Blais, VE2A( (3reet-
ings to the gang from the new SCM! If you will give

me a hand, report monthly and send in suggestions
and criticisms for the itprovement of this division. I
am sure we will make a real success of the game this year.
Two fine prizes will be given for the two best tratlic totals
from May to October, four super B Burgess batteries and
two UUX281 tubes. Start now bousting your totals. All ORS
appointments nre eancelled. Prospective ()RS apply for your
ticket. VE2BE skeds VE4IC and VE2AC. VE2BR clicks
Ontario and bandles traffic fine. VE2CA has two xmitters
and receivers going, su the Mra, gets her share of traffic and
fun, VE2AP held a humfest in honor of GEWT., Over twenty
attended, enjoying a fine time. The SCM makes the BPIL.
again, VE2BE and VE2BB are ORS now under the new
régime. VE2AY and VE2BZ are in line for ORS appoint-
ment. Our Canadian Traffic Route is almost completed
now, and messages are going across regularly, VE2AC has
skeds with WIMK and W&DII.
Traflic: VE2AC 184, VE2BE 26, VE2BB 21, VE2CA 20,

ONTARIO DIVISION

NTARIO —8CM, E. . Thompson, VE3FC—
O Clentral District: VE3BC still leads the way in traffic

and sets new marks for the rest to shoot at. VE3BO
is runner-up with a fine total, all obtained on the 7-mec. band.
Our other RM, VE3DA, is next in line with another fine
showing of traffic, which is the outecome of many well-kept
schedules on 3750, 7055 and 14,110 ke, VEQAL ran into a lot
of grief when his MG again iailed at the critical moment —
for the lust time. A new rectifier will replace it. VEOBJ is
heurd regularly on 3750 ke, VE3FC operates regularly using
3510 ke., 7080 ke. und 14,080 ke. A chain of stations known
as the ** Pink Elephants'’ has been formed with VE3FC us
czonvener, 1'his chain operates three times a week on 3500 ke.
The main idea is that six stations can be contacted at one
and the simne time, working in rotation. The following report
has arrived from Kingston through the kindness of VE3VS,
VE3XQ operates at VE3VS. VE3FG has # new daughter;
congrats, OB, VE3VS is very active on 14,200 kc. and is
keeping 2a schedule with VE5SAP up in Hudson Straits,
VE3DO has eome back under the call VE3XC, and is hard
at it on 3500 ke. uver week-ends. Welcome, OB. VESDW a1,
Beamsville is now getting out in fine shape using one flea
power. *“DW '’ attributes his success to VE3AD. Southern
Disgrict: C. D, Lloyd, VE3CB, ASCM: ~- VEICT is trans-
mitting television on 2000 ke. using 4% lines per iuch and
1200 RPM under the call VEIAU, VE3ER is using ‘phone
on 3500 kc. VE3CB-VE3DD have been having a little grief
through a filter and the 251s going west. VE3FD is now us-
ing a push-pull oscillator on 3500 ke. YE3HB i still playing
with phone on 3500 ke. Northern District: GG. V. Lawrence,
VESET, ASCM — VE3GC mukes his hbow as a traffic
handler. FB, OM. VE3CO has been QS0) W4 and W5 on 2%
me. VE3HU is pumping out a strang sig on 3.6 me. VE3DM
is on regularly. The buby of our family, VE3CR, is not yet
17. VE3AR is upplying for an OBS appointment, VE3KB is
a new fone man at Midland. VE3BH is building a real port-
able. VE3AW is holding the fort at Kenora, but VE3EJ
will soon share the responsibility, VE3AG would like to
know if anvone hiag heurd his sige on 3.5 me. An old-timer,
VE3BG, will soon be on with 100 watts, VE3CH doesn‘t get
much time for radio. VE3GG repurts a big radio class ai
Fort, William. VE3TU has a combination fone and CW set,

Traftic; VE3ET 58, VE3GC 12, VE3DM 1, VIE3HU 1.

VANALTA DIVISION

LBERTA —&CM, G. F. Barron, VE4EC —- Well,
gang, this is my first report as SCM., Some very hice

trathe totals have been turned in this month, with
VEAGD the leader and VEA4EI a close second. VE4AF and
VE4DZ are considering joining forces and planning a 250
erystal-control rig, VE4FA expects to bLe on shortly, with
3500-ke. "phone. VEAEC hooks everything but! Hi. VE4HA
is on onece in a while and VE4HM when time permits,
VEA4CU bas » new super-het receiver as per ¢S7 and reports
it very FB. By the time thiy isx iu print, we will have a new

SVI

ham at Fort Saskatchewan if his ticket comes through,
VE4FJ at Manville is on with a 201A. VE4CT pounds brass
week-ends. VE4CC is tied up with school work. VE4HG 18
planning to come back to Lix first love with an MOPA.
Some splendid work has been done this month, Let us hope
that we may have your continued support.

Traffic: VE4EI 92, VE4EC VESEA 4, VEIGD 264,

BRITISH COLUMBIA — SCM. J. K. Cavalsky, VE5AL
"E:5CL is the anchor on the western end of the all-Cna-
dian traflic route. The net extends to Winnipeg. Parey Sound
is coming to the rescue to link east and west. VE5BC has
junked his I'"PTG for a Hartley. VE5CF is a real busy man
these days, sn isn‘t on very often. VE5DR has ade a
couple of contacts on low power, VE5BM is busy building a
set for a new ham in P. R. VESFI is n new license which we
expect to hear on soon. VE5SAC managed to spenr the odd
message, as did VESCR, who is using a Hartley. VE5DD is
on again with a new model. VE5AL is trying to eliminate
some key thumps, VES5BR waa in town recently with his
portable and kept in touch with home through VE5BL.
Vietoria: VESCO gives us the glad news that the Victoria
Short Wave ('lub has already twenty-six members and more
coming in, New stations on the air are VES5EC, VE5DU,
VE5DQ and VESEK while three others have their tickets
and are waiting for ealls. The SCM is pleased to see Victoria
coming back stronger than ever. VE5BU has a hard time
putting his sigs over the mountains, but still geis s kick out
of his set.

Traffic: VESAC 3, VE5DD 17, VESAP
VES5CL 44, VESCR 5, VE5SCF 8, VE5SAK 3.

PRAIRIE DIVISION

ANITOBA — SCM, A. V. Chase, VE4HR —
M Things tcok a turn for the hetter this month.
VEAFN is back on the air with an ultraudion.
VE4BQ has been heard in England and South Afriea on
28 me, VE4JB has switched to a push-pull ultraudion,
VE4IC took the lead this month in traffic handling. He has
regulur skeds with VE2BE, VE4IH and W9YC. VE4RL has
received hig official cull, VE4FP. VE4AR has sold his equip-
ment to VE4JR. VE4AR iy now building a phone transmit-
ter for 3.5 me. VE4BU is keepmg a daily sked with \WW1UM
on 1-1 me. and VE4[H on 7
fic: VE4IC 51, VF-! ‘&R id VE4HR 24, VE4DJ 14,
) 3, VE4BU 12, VE4DK 5.

SASKATCHEWAN — SCM, W. J. Pickering, VEAFC!
Things have certainly shown a decided improvement in this
section. Keep it up. fellows, and we should be able to heat
our sister section in traffic. VE4IH makes the BPL. He is
now keeping five skeds and is the Saskatchewan link in the
trans-Canada hookup. VE4GiR also turns in & nice total,
VE4RB, a new reporter at Biggar, comes up with « good
total, VE4BY who has been using phone, is now prunding
the key from 1 to 3 p.m. daily, VE4GO says that Sask. is
the most active in the 4th division. VE4FC is not on very
iwuch, but one ruessage managed to squeeze in.

Iraffie: VE4IH 210, VE4GR 41, VE4BB 19, VE4GO
17, VE4FC 1

2, YESAL 10,

MARITIME DIVISION

EWFOUNDLAND — Acting SCM, k. V. Jerrett,
N VO8&Z — We are glad to note an increazed activity
amongst the boys on 7000 ke, YO&C has a brand

new Jewell testing outfit. VOXL is a newcomer with a good
IC note. VOSAN has been abgent from home a lot lately,
and we hive missed his FB sigs, VOSMC has a phone and
wants reports on it, WOSAW has erected scie new wires
with much success. VOSAE has a sked with W2KU, and
this is a good route for traffic caming to the CGireniell Mission
either for Labrador or $t. Anthony, VOSWG is still ma,king
h1~4 emergency plate aupp]s of B bntts do rheu‘ bit and is

hear more from [hP bovs as to what thev are domg, 8V 8y to
make our report more interesting.

LATE AND ADDITIONAL REPORTS

K4ACF reports by air mail. He is on again with a new
tube.
Traffic: K4ACF 6,
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What does your set

“the man who knows”?

say

F} HE . success of today’s manufac-

turer and builder depends upon
how well he knows the answers to
these two questions.

The man who knows enough about
radio to understand causes as well as
results is becoming an increasingly
important sales factor in the receiver
market. Those whoare not radio-wise
hesitate to purchase sets without rely-
ingupon theadvice of an acquaintance
who has some knowledge of radio.
T this man, Sangamo Transformers
stamp your set as O.K. Sangamo in

SANGAMO©O

“Who really buys your set?”’
“What points actually sell it ?”

ELECTRIC
SPRINGFIELD, ILLINOIS, U.S. A.

Manufacturers of Precision Electrical Apparatus for 30 years

the “audio end” means true TONE!

TONE QUALITY is the magic key
that finally opens the purse and
closes the sale.

Transformer building is a science
in itself—best left to an organization
like Sangamo, whose research, expe-
rience and precision manufacturing
facilities guarantee results. Sangamo
“A" Line Transformers are built for
the custom set maker or manufacturer
who wants a “tone” advantage over
competition. They cost a little more,
but the set is easier to sell.

CO.

See Reverse

Side



ransiormers

Type “*A” straight audio amplifi-
e cation. $1O
List price.o..ooveeennses

"‘L_ Ao 1 .’FLE EEEEEEEEE Type''B” Push-pulllnput Trans-

R former for all tubes. 312

: List price......cco cannn
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Type C-171 Push-pull Output,
for 171 or 250 type power
tubes with cone speaker. $12

List price..c.cveieceen.

TypeD-210,sameasC,exceptfor
210and 112 powertubes. g
Listprice.cooevaennnen. 12

1
4
o
z
2
-
<
¥
N
: :

Type H-171, Push-pull Output
for 171 or 250 power tubes for 31?
Dynamic Speaker. List price....... L.

‘urve of Type
A" Sangamo
raight Audio
Transformer
thowing uni-
formity of am-
plification atall
audible tre-
quencies.

Type G-210, same as type H, except for
210 and 112 power tubes. $12

List price.ccceeceiiariiieciannane

Type F Plate Impedance for use as a choke
to preventoscillationandforimped- 8
ancecoupled amplifiers. List price.... 5

Unusual facilities for furnishing transformers
with or without cases ready for mounting and
quick assembly with the receiver. Prices on
application.

SANGAMO . iimiicnsanans | SANGAMO

e A9 fixed condenser. This fact is espe- e o a9y
Type A cially appreciated by the manuiac- Il].lnl
turer with an eye to the service

has shown that a fixed condenser
is not necessatily a guod con-
denser just because it is molded in
Bakelite.

Theimmunitytothermalchanges
and to mechanical damage ren-
dered by the Bakelite enclosure is
supplemented in Sangamo Con- “1lini” Condensers are standard with
densers by accurate rating alnd those manufacturers who insist on
sound coastruction of the mica ratings being actually what the speci-
condenser within the Rakelite fications call for. Manufactured by

Condensers problem. Likewise, ecxperience Condensers

————— —} casung. exclusively designed equipment, held
PIN THIS TO YOUR LETTERHEAD AND MAIL | The standard line of Sangamo to the tolerances your engineering
| Fixed Condensers leaves the fac- department demands, Sangamo Con-
SANGAMO ELECTRIC CO. | tory tfsxed to maximum 'vzt‘il(l'on densers will reduce to a negligible
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