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Spreads

Narrow Ham Bands

See Nearest Dealer or
Write Direct for Details

Kit K-115: The A. C.
Super Wasp. Use your
own A BC pack or Pilot.
K-111 at $16.50. spe- §
cially designed forthe
Super-Wasp. Power
Pack and Tubes Extra

Kit K-110. The bat-
tery-operated Super-
Wasp. Batteries and
Tubesextra « « + «

Over Entire Dial!
PILOT SUPER-WASP

Short Wave and Broadcast Receiver

In Kkit 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 (**L.Q"*), David Grimes, and
John Geloso, the Super-Wasp embodies TUNED sereen-
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 shiclding provided by metal 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

323 BERRY STREET Chicago Office : 234, South

BROOKLYN Wells Street
N. Y San Francisco 1278 Mission
t ffice: Street

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

Name
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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 extremely
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
tanmaer they have been accepted and speci-

fied by many experimental laboratories and
amateurs in the short period they have been
offered to the public. Two additional ad-
vantages to be gained by use of the Audion
492 or 422\ are—long, satisfactary life, and
absence of microphonic disturbances so com-
mon with ordinary—22 type tubes. These
features are the result of tireless efforis of
De Forest Engineers, 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 vojts
Control Grid Voltagel.5 volts
Plate Resistance 250,000 ohms
\mphhcatmn Facior 150

Audion 503A

Character;stics of
Audion 566

Filament Voltage 2.5 volts
Filament Current 4.0 amps
Max.InversePeak Volt. 7500 volts.
Max. Peak Current .6 amps

Mutusl Conductance 600
Characteristies of
Audion 422A

Filament Voltage 8.8 volts

I 1Iament Current .06 aipps
Plate Voltage 185 volts
=ereen Grid Voltage 45 volts
Contre} Grid Voltagel 5 volts

Plate Resistance 250,000 chms
Ampilification Factor1 50

- MutualConductance60

Filament Voltage 10.0 volts
Filareut Current $.45 amps
Max. Plate Voltage 1000 volts
Max, Plate Current  .175 anps

The *“fifty-watter,” is back again
to stay! 'The new »\udlon 503A 1s
just the tube for the 3500 K. L
phone, ur any moderate power in-
termedlatefrequenckur . Audion
503A is a very sturdy oscillator or
radio frequency power amplifier,
interchangeable with UV-203A.

New Audion 566 is especially de~
signed to withstand high voli
age surges mthout breakdown,
and is rated 7500 inverse peatk
volts at peak current lnad of .8
Ampere. Audion 566 i3 inter-
changeable with UX-866,

For further information consull
your local dealer or address

DEForesT Rapio 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. wichin
= 0.1 degrees C. for a variation in room temperature of = 20 degrees
F. The heater operates from the 1ro-volt power supply. There is
provision for controlling two Type 376 Quartz Plates, but the box
s bv no means limited to that use. Price ‘Snu 0.

The Type §47-B Temperature-Control an 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.

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.
Congumes 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
CAT. 215 TELEGRAPH UNIT 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 $56.00. (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 designgd 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.

ANER
| FRETRIR B RAPME

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.

WXV transmits every Wednesday and Fnday evemngs between
8 and 10 p. m. Eastern Standard Time on 8,650

CAT. 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 100%, modulated phone set. REL will
be glad to forward you literature describing these two units.

|

RADIO ENGINEERING LABORATORIES, INC.
100 WILBUR AVENUE, LONG ISLAND CITY, N. Y.
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Relay League

The American Radio Relay League, Inc., is a non-commercial association
of radio amateurs, bonded for the promotion of interest in amateur radio com-
munication and experimentation, for the relaving of messages by radio, for the
advancement of the radio art and of the public welfare, for the representation of
the radio amateur in 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 rembership, The officers are elected or
appointed by the Directors. The League is non-commercial and no one com-
mercially engaged in the manufacture, sale or rental of radio apparatus is
eligible to membership on its board.

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

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

’

The American Radio

be addressed to the Secretary.

Pregident
HIRAM PERCY MAXIM
_ Drawer 2102,
Hartford, Conn.

Vice-President
CHARLES H. STEWART
&t. David's, Pa.
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GENERAL COUNSEL
Paur M. Secawn, 1010 Shoreham Bldg., Washington, D. C.

ADDRESS ALL GENERAL CORRESPONDENCE 70O THE EXKECUTIVE HEADQUARTERS AT HARTFORD,

LONN,




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 heat 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 amateur
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 time 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 frequencies in the vicinity of 7000 ke. (*'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 shotter 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 ver,
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 see 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 effort 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.

Aprin, 1930

K. B, W.

The Federal Radio Commission
Reports

HE third annual report of the Federal
Radio Commission, covering the period
October 1, 1928, to November I, 1929, is
now available in printed form from the public
printer. 1t is a document of 120 pages, treating
in detail the administration and policy of the
eommission. (ne of iis most interesting 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 neighbors are. A very limited supply
of eoples of the report, including the chart of
course, remain on hand and may be obtained by
sending 35 cents (not in stawmps or uncertified
eheck) to the Superintendent of Docuwments,
Crovernment Printing Office, Washington.
Mention of the amateur oeccurs 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 1027 and the Inter-
national Radio Telegraph Convention specifically

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

“ 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 =
persun 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 activities are in
the public interest and so recouciled with the
legislative standard. In addition, it is quite 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
gervice. In so doing the commission is acting
under a general rather than a legalistic inter-
pretation of the phrase ‘public interest, con-
venience, or necessity.’

“The principles here expressed must neces-
zarily guide the radio supervisors of the Depart-
ment of Commerce when they are called upun
to approve the issuance of amateur-station
licenses by the Radio Clommission. The admin-
istrative organization needed for this phase of the

{Continued on page 863
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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

10 institution of organized radio re-
search holds such place in amateur

esleem as 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 heen
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
hack when, it has been Q8T's
rare privilege to chronicle Naval
Research Taboratory develop-
ments pertinent toamateur prob-
lems and valuable for amateur
adaptation. lnvariably these
countributions have proven in-
estimably valuable in the sad-
vancement of amateur iechnie,
the progress in crystal control
and oscillator-amplifier trans-
mitters being, perhaps, the most
outstanding instances of this in-
tiuence. Contemporancous ex-
periments at the Naval Research
Laboratory are no less applicable
to our game, and recent NKF
aecomplishments in  tests on
frequencies above 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 *“# veri-
table amateur paradise.” It was
from there that the transmissions
for round-the-world snd echo
measurernents on NKP signals
were made and it is there that

the esperiments 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 and one
of the Navy's ships stationed off
the coast of California. NKF
used a frequency of 30,000 ke.
and the signals were reported
“astrength 10 plus” over a period
of five hours — from 11:00 a.mn.
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 hest for high-fre-
quency work, and no special
receiving auntennas or other
equipment were used at the
western end. The cxplanation
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
concentration of the itransmalted
ware on o ¥ favorable angle.” The
necessary frequency stability is
made possible by erystal 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 7TRANS-

MITTER IS DESIGNED TO Of-
ERATE A1 FREQUENCIES
BRETWEEN 3400 AND 30,000

KILOCYCLES
It has u normal output rating of 74
watts, 15 erystal conirolled, and 1s com-
pletely self-contnined,
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THE DOORS OF THE VARIOUS COMPART-
MENTS OPENED TO SHOW THE ARRANGE-
MENT OF THE EQUIPMENT

The lower compariment contains two full- e, MErcuyy-
sapor rectvfiers, one fur plate supply and one for grid-bins
woltnges, The compuriment tmmedintely above this containg
the filters, resistors, and reloy equipment. The panel above
the latter compariment corries the filament voltmeter, pilut
lights, voltmeter sutich and the volt-meter. Then., progressing
wpwards, ore the oscillator, first amplifier, and second
vitfier compariments, The top panel carries the plaie
milliammeter for the last amplifier and the anlenna tuning
condensers, cretenndy ammeters are of the very top, The
it s (614 dnches wide, 1434 inchey deep and 72 inches
Hiph, The frame 7s mude of aluminum angle.
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transmitters satisfactory for operation on fre-
quencies of 28 me. and up, but slipshod as-
sembly and careless adjustment simply cannot
be tolerated. Although it is possible that
the better self-excited transmitters may he
capable of sufficlent frequency stability for
operation above 28 me., the best agsurance of the
necessary elimination of frequency wobbulation
and creeping is the use of crystal-controlled
oseillator-amplifier cireuits with frequency multi-
plication in the intermediate stages, and perhaps
in the last stage as well.

This recommendation is supported by observa-
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 erystal-
controlled 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 ogcillation must change with
variation in crystal temperature.

When the transmitter'’s cutput frequency is
the crystal frequency, the ultimate frequency
change is the same ag that of the oscillator; but
when 2 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 multiplied. If a 3300-ke. erystal
ogeillator has a frequency drift of 5 ke. as it
warms up in operation {a not at all unusual
variation) and the osecillator is furnishing the
eontrol for a 20.7-me. amplifier through fre-
quency multipliers, the output frequency will
ahift 9 times as much ag the oscillator frequency
or 45 ke, The receiving operator would have to
do some tall retuning to keep up with the trans-
mitter, to say the least, and a few minutes of
operation might suffice to put such a transmitter
rompletely 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
eonvinee us of its importance.

The experimental transmitter used at NKF
in the tests we have mentioned consisted of an
output stage containing two 500-watt UV-861
sereen-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 at frequencies be-

plifier was operated as a frequency multiplier tween 3500 and 30,000 ke., 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 gecret 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 714-
watt rig illustrated in the
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 ii containg every
fegture — except power —
that a rransmitter possibly
could have. Duplicating it
either in its entirety or in its
essentials is heartily recom-
mended.

THE LOW-POWER EXPERIMEN-
TAL TRANSMITTER

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

Essentially, it consists of a
erystal-controlled oscillator
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FIQ. i, COMPLETE CIRCUIT OF THE 7.5-WATT EXPERIMENTAL
YRANSMITTER
The circuit diayram closely follows the arrangement of apparatus tn the transmitter
dsgembly, D dand " F? are the plug-n cuils of the emplifier stages. 1'he one oseiflator
inductance ts used for oll puéput _frequenmw Note that the plate connection to this coil i
clipped on near the low-potential end, “ Q" and “ R’ are pilot lights in the heuter and
1 10-polt supply circuits, resvectively.

and two stages of awplification, the latter mum possible frequency limit could be extended.

serving as frequency imultipliers (doubling The transmitter is a single unit 1614 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
containg the plate- and grid-supply trans-
former, filament transformers, and 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 vt 87 8er and

QST
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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

Felentiometer tentipmater
- +48 filament power to all the tubes in the
U866 transmitter and has one 734-volt and three
ore 214-volt windings. The former ig for the
o3 4 uscﬂlator and amplifier tubes; the latter
are for the rectifier tubes.
GRID BIAS SUPPLY
e —esov. T PV Fig. 2 is a simple schematic diagram of
—«Mkmw:] = the rectifier circuits. The plate rectifier
A is quite usual — but the grid rectifier is
| l e d Gricd not at all usual in amateur practice, The
ov A, high-voitage transformer is made to do
FlG. 2 double duty. On one balf of each cycl?_,
—_— 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 crystal 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 ithe
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 ot 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
awiteh s 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 thai 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 operates
full-wave, with the itwo tubes connected to the
same end of .the transformer winding working

For V- Swideh % VM Sunéch
Xp 3 Y £
.
20008 doooan
(s iire)
o
26,0007 20000
(Blockedt dsyis -w/ce-fdmr}
icak Tt 2nd
—tavy v
qooadt Sl Amp. Gl
deat 78 rat
_-~AMMNN\————-,
6,000 dmp Gred
leak 70 Ose.
[ [—wvwwwm——» i
1 10,000 Griet
FiG 3

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 conneeted to the opposite
ends of the high-voltage winding and are always
at high potential difference with respect to each
other as well ag to ground.

Fig. 3 is the schematic circuit of the portion
of the transmitter involving the grid-voltage
rectifier output, fiiter 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.

L\
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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 H500-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
operating the keying relay; at the same time,
the 500-chm resistor serves to absorb 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 00 volts) is applied to the grids
of the amplifier tubes, thus effectively blocking
them. This type of keying is particularly etfective
and could be used more generally in amateur
transmitters. It can be used with either hattery
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or rectifier grid-voltage supply and is applicable
to both oscillator-amplifier and self-excited
eircuits.

The adjustment of the slider on the potenti-
ometer permits the uapplication 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 4000-0hm
grid leak and ground is for the purpose of
minimizing thumps and clicks as the transmitter
is keyed.

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

Q05T 18

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

THE TRANSMITTER FROM IT8
RIGHT SIDE
Note the erystal compartment on the fourth shelf from the
bottom., Insuluted extension shafts ore used on the vuriable
comudensers.

LOOKING AT

potentiometer and arc of such values as to pro-
vide plate- and screen-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 2500-0hm
resistor. The current drain through these resistors
is approximately 100 milliamperes; therefore

THE BACK OF THE 7%-WATT EXPERIMENTAL
TRANSMITTER
The twao outlets at the bottom are for the 110-polt a.c. supply
and the felegraph key comnections, The erysind oscillator tn-
duotance 1 ded from the top of the vseillator compari-
ment, Amplifier inductances are not in place.

they must be capable of earrying this ameunt of
eurrent plus the necessary load current without

APprIL, 1930

exceeding their respective power dissipation
ratings.

The high-voltage end of the filter aud the
slider of the potentiometer are connected to taps
on the voltmeter switch so that the two
voitage 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
same voltmeter being used for all readings.
These positions are “plate voltage on amplifier
tubes,”” “plate voliage on master oscillator,”
“keying bias voltage on amplifier tubes,” and
“blocking voltage on amplifier tubes.”

THE CRYSTAL-CONTROLLED OSCILLATOR

The oscillator compartment contains the
erystal oseillator ecircuit and the crystal (which is
mounted in the removable box, *A”)} is main-
tained at a constant temperature of 50° C. by a
heater operating in conjunction with & mercury-
column type thermostat. The heater is supplied
with power from the 110-volt supply through
the heater switch and the contacls 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 aud 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 eome up to 50° €. in approximately 25
minutes, ‘The heater should be twrned 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
35 to 40 seconds and off approximately 70
seconds. Failure of the lamp to light or its
remaining eontinuously lighted for more than
two minutes {(after the warming-up period) are
indieations of improper operation and an in-
vestigation of the eircuit is in order.

The oscillator cireuit 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 Crystal Crinding,”  elsewhere
in this issue. 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 takeén off at this same tap.

THE RADIO FREQUENCY AMPLIFIERS

Two stages of screen-grid amplification follow
the crystal-controlled oscillator, the tubes used
being (l4-watt UX-865’s. The UX-%65 tubes
have the advantage over
three-elemnent tubes in that
they do not require neutrali-

2nd. Ama.
ux-3es
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tions are available but the general specifications
for such coils given in pust issues of @ST and in
the Radio Amateur’s Handbook will serve as a
satisfactory guide.

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

25t Amp,

Crysial ealer Box
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: el = -
zation when the amplifier out- = Saater T
put cireuit is tuned to the e ‘*.’;m
excitation frequency. They 3 2 .

have no advantage over tubes
of the UX-210 type, however,

when they are used as fre-
quenecy multipliers. in a trans-
mitter intended for operation
on the 14- and-28-me. bands @I

.
=

only (both amplifiers operat-
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UX-210 tubes could very well e Grid iea Grid Leas W Beloy Rect.

be substituted with no cireuit

changes except the elimina-

tion of the screcn-grid connections and making
the proper control-grid connection. The eircuit
of the amplifiers would then be identical with
that of the 14-me. '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 irequency in the 7-me. band, the
first amplifier would be operated as a doubler
(the erystal frequency being in the 3.5-me. band)
and the second amplifier would be run as a
“gtraight” amplifier. For 14-me. operation,
both awmplifiers would be operaied as doublers
with a crystal’in the 3.5-me. band. On 28 me.
both amplifiers would be operated as frequency
triplers with a:crystal having a frequency one-
ninth the output frequency. This precludes the
use of a erystal having a requency in the 3.5-mse.
ham band, since the ervstal must have a fre-
quency between approximately 3111 ke, and 3333
ke. to have a ninth harmonic in the amateur
frequency band lying between 28 and 30 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 & hardship.

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

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

FIG. 5

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

BEAM ANTENNAB

The necessity for concentration of the radiated
energy on the most favorable transmission angle
is equally as important as frequency stability in
eommunication at frequencies above 28 wmega-
cycles, and the tests at NKF offer positive proof
that this is so. During one of the testing periods,
a vertical beamn was substituted for the low-angle
beaim 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 instead of a vertical plane. The net-
work is suspended on short poles and is slightly
more than a quarter wavelength above ground.
The concentration of the eclectric field of this
system is, therefore, atraight ~up~at rvight
angles to the earth’s surface (Warner **splatter
system’’ style).

With the change from horizontal to vertical
concentration of the radiation, the signal strength
at the western end dropped from “10 plus” to
around “3.” This is about the signal sirength
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-
wents, however, let us get together on the terms
involved in the above so that all of us will
understand what we are talking about.
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First off, just what does the terra, “favorable
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 apparentlv is reflected from the
Heavyside layer is dependent largely on the
irequent'v of the wave. The existence of *“skip-
digtance" effects is sufficiently general proof
of this. Moreover, orgamzed experiment, as well
as the general experience of amateurs and others,
has shown that this angle becomes smaller as the
lrequencv 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
~- g0 small that the wave reaches the carth ab
the receiving point almost horizontally, or misses
the earth entirely.

it is therefore evident that the useful portion
of the 28%-me. energy radiated by a transmitting
antenna is that which goes off at an angle of
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almost zero. In other words, the useful com-
ponent is nearly horizontal. The ‘‘favorable
augle 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 ar no utility, and the over-all efficiency of
the transmitting system is pitifully small. If a
greater proportion of the transmitted energy
can be concentrated on the useful angle of
radiation, transmitter efficiency is improved and
fower power input to the antenna is required for
reliable communication. The problem is, then,
to realize the concentration of energy on the
favorable angle. This iz readily accomplished
with a beam-type antenna.

The antenna used at NKF in the 30.0-mec.
tests is shown schematically in Fig. 6. It consists
essentially of 16 bhalf-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

FIG. & -
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antennas, If the whole thing is suspended with
the antennas ru.nnmg north and south, it is
3 an : st — with a low
angle of radiation. I‘he m’m)mphshmenc of these

radiating properties iz intcresting and merits

some detailed explanation,
There aré 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 same transmitter.
The parabolic type of directive antenna is not
much favored except for extremely high fre-
queneies, since it musl have dimensions of several
wavelengths and therefore becomes practically
impossible at communication frequencies. The
second general type (spaced antenna system) 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 egcited from the same source
through a two-wire feeder, the eleciric fields of
the two antennas will be in phase at a point
several wavelengths (or several thousand miles)
away in & direction at right angles to the plane
of the two aptennas. T the number of antennas
is increased to four, eight, or gixteen, 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.

Sueh 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. Tt might well
be referred to as “four-by-four,” since it is four
half-wave antennas high by four wide. This
makes a rather elaborate system for the amateur
to contemplate for hig own use, and something
like the arrangement shown in Fig. 7 is perhaps
more in lne with what the average ham can
seriously consider.

This “two-by-two” antenna takes advantage
of another gcheme of antenna spacing which
gives a directive effect.

If a half-wave antenna is parallel to and
spaced & quarter wavelength from another
half-wave antenna which 18 being excited by a
transmitter, the first antenna will be para-
sitically excited by the antennas which is coupled
to the transmitter. The fields from the two an-
tennas will cancel in the direction of the para-
sitically excited antenna but will add in the
opposite direction. The parasitically oxcited
antenna, therefore, is usually referred to as a
“reflector anienna.” By adding a system of
reflector antennas to a bilateral beam 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;
if 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 untenna shown in Fig. 7 can be given,
These figures are hased on data ubtained with
"x similar arrangement by the Research

! Departent of the Bell Telephone Lab-

I oratories.t

| Considering the field strength at a

| point in the direction normal to the plane

lof the beam antenna (along the apparent

jline of trarsmission) the **two-by-two™

larrangement without reflectors will give |
[ e . . . : DIRECTION
a field strength- as great as a simple o rranssission

Hertz antenna excited with four tines
ithe power. Addition of the “‘two-by+two”
reflector svstem: increases the power-
suving ratio to eight. In concrete ham
'terms, this means that a 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

OsT
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Matching of the feeder impedance to the load
impedance is easily aceomplished by the cut-and-
try method. The matching instrument is the
small two- or three-turn coil designated **phasing
eoil” in Fig. 7. It is arranged sc that its terminals
hook over the feeder wires permitting it to be slid
along the feeders.

TR
—

L T

Reaecron ||
ANTENNAS

'ke. (the frequency for which this antenna
1is designed) as a 75-watter would have
'working into an ordinary non-directive hali-
[wave Herts. ‘‘Range” and “field-strength” are
'gynonymous, so the little fellow would have the
lsame effective range us the more powerful outfit,
iIt, looks as if directive antenna systems had
ltheir merits.
§ 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 and
‘adjusted to operate without unbalancing the
[system.
] The feeders of the big beam at NKT are so
larranged, and the method is extremely simple.
| Standing waves on the feeders are eliminated
by trangposition of the feeders about every half
wavelength, us shown in Figs. 6 and 7780d by
adjusting the impedance of the feed-line. The
transposition insulators are 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 agsembly of the feeder system and the
insulators give a spacing of approximately 184
finzhes between the wires. Since such transposers
are not widely available at this time, many will
wish to mske up their own, Paraffined wood
or some other good high-frequency dielectric
‘\}materia.l which is easily worked will be satis-
Ea.ctory.

! Short-Wave Transmitting Antennas, Bell Laboratories
Record, Aug,, 1929,

Fl16.7

Since the optimum concentration of field in
the desired direction will accompany proper
phasing of the svstem, 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-
gtrength measuring equipment 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 serviee
a8 an assistant, He should mount the step ladder
- which I8 placed in front of the beam and
several wavelengths from it — earrving the re-
eeiver with him, and watch the plate milliam-

ONE OF THE ISOLANTITE TRANSPOSITION
INSULATORS
The insulator serves also as a spacer jor the feeder wires.
The spread between the wires i 154 inches, This insulator was
developed by the Tsolantite Company jor the R, €. 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 simijlar method of matching the feeder im-

THE COMPLEMENT OF PLUG-IN COILS FOR THE FIRST
AND SECOND AMPLIFIERS

The corls terminals fit jacks mounted on a stand-off tnsulator and the

iuning vondenser of the respective nmplifier stages. T'he roils have « fre-

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

ArriL,;1930
. Strays R

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 hamg
who might be “pinched” in Detroit.
Incidentally, WCK is R9, QSA5 in
Hartford.

When Fred Hill, WOBHX, 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
couldn’t determine the frequency of the
transmitted signals, but says the waves
were damped.

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

Voight's “hot dog” cans make ideal
tube shields. They may also be used ag
a housing for a Ford coil in peaked audio
amplifiers.

— W8CM

the proper tuning capacitances.

pedance 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 2S-me.

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

band by amateurs has not been as
whole-hearted as might be wished.
However, it can be recalled that
the 14-me. 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 megacyecles a real bam band,

Engineering Laboratories. The two units, con-
sisting of a Type 215-c.w. telegraph unit, and a
‘L'ype 225 speech amplifier and modulator may be
used as a radio tclephone transmitter in the
3500-ke. band, or the 215 unit alone may be used
as o 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 ines must provide a
| series of emergency landing fields along their
| routes, 5o 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-
i geney 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
flood lights, it would obviously be necessary to
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Radio Control of Airport Lights

By Belgrave F. Gostin *

three ecircuits is completely shielded. This
aluminum box is packed with sponge rubber into
the outer copper box. The sponge rubber packing
i8 necessary to reduce vibration of the transmitter
to & minimum. The copper box measures 8"
97 w167,

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,
control panel and power supply. It will be no-
ticed that the ‘“field selector” is an audio
oscillator tube. This selector is so adjusted that

s <
i provide ar. attendant or somwe other means.at
! each field to.control the lights when a plane had
to land. However, with the development of radio
control, all of these fields can be equipped with
| landing lights and the necessary control appara-
! tus so the pilot of the plane ean 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
\ degigned aad built by the asuthor 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.
t 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 board. The
| eomplete transmitter is built into an aluminum
| box which measures 5 7' x 14", Bach of the
t % WSART, 2207 Auburn Ave., Cincinnati, Ohio.

'

THE COMPLETE RADIO EQUIPMENT FOR AIRPORT LIGHT CONTROL

The transmitter and ita conirol panel are at the left, The units in the carrying caze constitule the receicer, the
master relay betng mounted on the right-hand unit. The power reloy equipment 1s in the box af the right.

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

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

The antenna coil, £,, is 12 turns of No. 14
solid ecopper wire spaced one eighth of an inch
between 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 micarta.

The plate coil, L;, is wound with 60 turns of
No. 20 d.c.c. wire and is not spaced. No eapacity
is placed in this circuit as its natural period is
approximately {875 ke.

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

chosen beecause they are not affected by moisture.
The grid circuit transformer, “T,” 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 antenns system was

one of our most difficult prob-
lems and is worthy of a little
consideration. ¥irst, a “V"
antenna was used 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 eopper

THE RECEIVER AND RELAY EQUIPMENT
These are crperimental models and are mounied in carrying

The left-hand unit contains the receiver and one section of ¢
ol tht of the re containg the 3

ribbon to the end of which was
fastened a cone-shaped lead
weight, commonly known as a
“fish.,” The purpose of the

s for portability,
filter, The nnit
band-poass filter

and the rvlfw nmpl ier, The relay on top of this unit is cunnected to the cutput of the
awmpiifier by lewds inside the shiclded bor, Leads from the contacts of this r run ko
the power-relay unit through the BX cable. The o vt and ground connections are
made io the binding posts on the left end of the receirver,

Phe velay equipment was designed by Mr, D. 8, Schnell.

.~

weight was to keep the an-
tenna away from the ship
while in fiight and also to keep
it from whipping bhack and
forth. After the first test with

amplifying transformer having & ratio of 1 to 10.

The audio oscillator inductance, L,, is the
secondary winding of an input push-pull trans-
former. Inasmuch as the inductance values vary
over quite a range, their tuning capaci-
ties, C,, cannot be definitely stated. The Y/
rondensers must be tried in the cireuit
until the proper audio frequency is ob-

AMPLIFIER
UR=-21¢

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
MODULATOR

(S OSCILLATOR
LAY T

-

)

tained.
‘The instruments on the control panel
are so arranged as to give the operator

UXTTIA 1

F

I j

vomplete control of the transmitter. e |
The switches &, and 8, are mounted
s that when & is turned from “off”
to “No. 1,” S, ig closed.

The key, S;, is merely o 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 eireuit. 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

3.
H

P
=

- 105 or unf,-,,;,
i ppfd,
31 pid,
0 upjd.

L 3
2+ B+ B~ A=
30 9o

Rz — 3,000 ohms.
The inductance values ore given in

shield should he grounded to the frame O~ S-plate midget neutralizing the text.
of the shi ,rhls' is done to prevent in- nelenser, Gvid modulation of the oscillator s
L LRe p- i oD - —plate midget condenser, nployed

¥

terference from the motor’s ignition

£ — See lext,

system.

The power supply used in all of the demon-
strations consisted of a six-volt storage cell and
300 volts of “B” battery. “B” 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

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

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

t. 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.

A good ratchet stop on the antenna reel
should be provided since 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
cumbersomie to handle. It will float away from the
ship and thus have less antenna-to-ground ca~-

i
{
|

iEn 14Cn
;
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stick antenna for the receiver. The latter is
nothing more than a six- or seven-foot length of
stream-lined brass or steel tubing earefully in-
sulated from the ship and mounted rigidly
enough not to require guy wires. -

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

,.

L

Pl

l

T
L BANG- PASS
23 ol @
o FILTERS | “

f S

\ FIG.

| In— Primary: 10 turns No. 28 ds.a
j wire on  Z-inch diameter  Micarta  tube,
| Sacondary: 74 turns No. 28 d.sc. wire on
i

same form as [y and spuced Y4-inch from
mEmary.

Ly, L3, L4~ Primary:+10 turns of No. 28
d.s.c. wire on #-inch diameter form, winding
wlxtw-mppect Secondary: V4 turns No. 28 d.s.c.
wire on same form and spaced )M -inch from
primary.

Ls— Primary: 10 turns No, 28 d.s.¢. wire on
G-inch divmeter form, topped ot seventh turn.
Secondary: 74 turns No. £8 d.s.c. on same form
and spaced ‘g-inch fram primary. Tickler: &
turns No. :8 d 8.¢. on samne form and spaced
Li~tnch from secondary.

4y - 185-pufd, midget variable condensers,

" pacity than the V7" type. It is ideal for a small
! plane where the “V?” type would be entirely too
| small.

{ne very interesting point has been discovered
in connection with the “V’ type antenna when
used on the Ford Tri-motor ship. Although we
were able 1o control perfectly the ground equip-~
ment within a radius of ten miles, the signal
strength received by the ground set when the
ship was directly. 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
plane and that it runs at approximately 45° to
both the wings and the cabin.

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

Ry

S B ¢ B o+er B s ¥ocasy 2

3. == OTROUIT DIAGRAM OF THE RECEIVER

Locked in tuning position by set-serew through
eondenser bearing. .
{35~upfd. midget variable, Only variable
cuntrol necessary in normaol operation.

Oy i G-pufd. midgel variable neuwiralizing
condensers, Set and locked snme as C1,

'y — 250-pufd, grid condenser,

fly — 1d-ohm filament resistor iopped at 10
vhrms for grid bias.

Ry — 3,000-0hm potentiometer for grid-bias
control on output tube, This tube ix biased io
"eut-off,” drawing plate current only when a
signual 18 impressed on its grid,

Ha— G-meg. grid leak.

The radio-frequency amplifier tubes are UX-
199’3, the detector inbe s a {7 X-201-4, and the
relay-amplifier tube is o UX-171-4.

ground equipment, it is not essential to keep the
weight as low as possible., The r.f. circuit employs
UX-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 operation of the equipment,

Bach unit of the receiver is carcfully shielded
and the whole get is built into an aluminum
cabinet which measures 5 x 107 x 217,

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 counected directly across the
circuit but are in series with a .001-ufd. eon-
denser and then across the circuit. This arrange-
ment prevents the 'phones from taking unneces-
sary power.

The band-pass filter is the econventional com-
bination of high-pass and low-pass filters which
are designed for audio frequency and ewmploy
UX-201-A tubes.
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The circuit diagram of the band-pass filter is
given in Fig. 8 but no constants are specified
because they all depend on the frequency for
which the filter is designed to operate.!

APRIL, 1930

this modulation frequency is 400 cycles. His
transmitter sends out a signal which is modulated
at 400 eycles and this signal will pass the filter
and set the relays, thus hghtmg the field. The

band-pass filter in the receiver at the

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

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

THE OSCILLATOR-AMPLIFIER "PLANE

The outer cuse i of
a layer of 3ponye rubber to absorb vibrodion,
monnts on the ship's
mitter.

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

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

All refays, with the exception of the
master relay, are manufactured by

Westinghouse. The *M.C. 9" relay (B) =

is & time relay which may be set for
any duration fmm one to twenty sec-
t)l‘ldS

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

TRANSMITTER

ver, Between it and the inner aluminum ease s
The small eontrol panel, wihich
tnstrumeni hoard, is in Jront of the shielded trans-

which is designated No. 2 on the selee-
tor; this position modulates the trans-
mitter at 400 eycles, Then the plane
is taken another 25 miles to the next
field, designation No. 3 on the selector,
modulation 700 eyeles. Then the next
25 tniles is to the field designated as No. 4 on the
selector, rnodulation at 1000 cyvcles. Now as the
next field is 100 miles from his starting point,
this field ean 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 eoil “X7 for releasing the armature
and thus breaking the cireuit to the
flood lights, The reilays “D"” 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 desciibed later on in this article.

choser.,

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 he
operated independently without the use of the
filter cireuits. 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
t,uned at the field he desires to land upon. Say

e For design data on band-pass filters, see A B C of Filter
Desigy, in this issue, — Hditor,

PG, &, o
Na consianis ave given, since they depend on the band-pass freguency

Low-puss seckion

Haghe o ss Secior
A+ B+

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 systera i3 so arranged that the con-
tractors do not close the flood light circuit until
twenty seconds after the signal has been reveived.
As the system is designed so that the first im-
pulse hghts the field and a second impulse turns
the hg;hts off, it is necessary to provide a time
relay in order that the incoming signal will not
eause the lights to flicker on and off. In operating
the equipment, the pilot presses the button for
sbout five seconds and then releases it. Fifteen
seconds later, the lights go on and the relay
circuits automatically set so that the next signal
transmitted will frip the circuits and turn the
lights off.

This equipment is relatively inexpensive and is

(Coniinued on paye 80} '

A




; smplification is #*not so hot’ for tele-

; aunplifiers, however, and will not be’
¢ described in this article.
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The High-Frequency A.C. Receiver
at WSAYO

By D. C. McFarlin*

HEN 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 tha.t would be
reasonably free from hum. During the testing and
experimenting, 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 ag well as c.w.

Tt further became evident - after listening to
the television transmissions of W3X XK —- that the
set. wag 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 bascbourd 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. amplifier does not neces-
sarily have to be shielded. Removing the shield
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
hbecause 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

The original design incorporated a

tuned stage of: radio-frequency am-
plification usinga 224 sereen-grid tube,
8 224 screen-grid detector and one re-
sxsmnce—(-oupled 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 question 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 eotls
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 iwhether or not there was any
radio-frequency feed-back inio the power supply.
This method of checking the value of the shielding

FWRAY (), 29 West Marion Ave.,

Y oungstown, Ohio.

WgAY0's A.C. RECEIVER

The variable resistor for solume control of broadeast signals iz at the
right of the masn tuning knob in the center of the esculcheon plate. The knaob™
tu the left i3 that of the variable resistor in the screen—grid clrouit of the
v f. amplifizr tube, The contral in the center of the panel iz for the regenera-
tion condenxer, The single-cir cuit jack at the extreme right is for the 'phones
aid the ane to tts left 12 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
fead. 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 oecurred 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 134 amperes at 214 volts, while the
245 tube requires 114 smperes at 214 volts, mak-
ing g total load of h-‘4 amperes at 214 volts. The
filament transformer used is an Aero designed to
furnish heating current for six 2: ‘h-tvpe 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 appreddble
drop in valtage When using No. 16 wire, the
voltage was found to be 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
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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 echiefly
because they were available without further pur-
chasing, Furthermore, by removing the 210 tube
and cutting a 5000-0hmheavy
duty resistor in series with
the dividing resistor already

4675 +35

FHE CIRCUIT IS NOT
10 high=frequency [
&

K e National

i, 8
#A/d

in the Powerizer, the 250 volts
necessary for the plate of the
215 tube is easily obtainable.
“B” batteries are also feasible
when using three tubes oy,
as 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; hiag, - -
114; screen voltage. 60), de-
tector plate, 14 nu.lllampuﬂ
{actual plate Itage, 60;
screen voltage, 2214}, and 4.5
mils on the first audio stage
(plate, 135; bias, —4), At
least four 45-volt blocks of
“BY batteries will be ve-
quired, however.

Jized condenser,

or-Marshall  rodio-

354 S0-henty choke.
{ National No, EZ7 con-
{see fext),

y e O gmgefd, mico fired eondenser,
( 3= {-pJd. by-pass condans.r.
-pufd, variahle condenser (regen-
erabion control),

£y 3

slem grid-lenk,

0-ohm fued

egonm yrid-leak.

10 ,000=-0hm rariable resistor,
. o e

w

sisbar.

B — 1 Y-volt flashlight battery.

Tt — Filameni-heating transformer (see
fert).

T — Audio-frequency
Sformer,

 Groumds™

crepling  trans-

The use of such bhigh voli-
age in the detector plate eir-
cuit is absolutely necessary if
some of the possibilities of the
224 tube are to be realized.
An actual test with accurate
instruments revealed that
when the voltage on the high

Co— O06=ufd, mica fized condenser,

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 easy matter when

No. 10 wire is used. It is also 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 set.

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-1
Powerizer, originally made for a model 20
Radiola broadecast receiver. This Powerizer is
designed to furnish 45 and 100 volts {or 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

indicate conmections Lo eopper
sheet on base-board,

side of the plate resistor
was 200, the voltage on the
plate was 60 (when 4 milliampere current was
flowing) and that there was a drop of 140 volts
across this resistor, This is probably not abso-
futely accurate, but nevertheless is elose enough
to indicate the reason for high initial voltage at
this point, To obtain maximum results from this
tube, resistance coupling is necessary because of
the high plate impedance.

HSereen voltage on the detector fube was found
to be best at from 20 fo 25 volts and no benefit
was derived from using higher voltage. In fact,
the results were much poorer when the screen
voltage was raised to 45, Sereen-grid voltage ean
be obtained easily from the “B” substitute
through & suitable resistor if no 2214-volt tap is
available, although it was found that for abso-
lutely best results, the use of a small 2214-volt
“C" battery was preferable. The voltage oun the
sereen grid of the r.f. amplifier can be 60 to 6714
volts, not being eritical, and the variable resistor
in the ecironit can be used ag a volume control
when tuning ¢.w. and using all four tubes with
loud speaker — although its use will throw the
set out of oscillation under certain conditions if
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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
s they should be connected to the supply leads
_right where they come through the copper plate
"on top of the baseboard, oue terminal of each
"condenser being effectually connected to this
! plate. Use high grade condensers, rated

UsT

25

sistors used as volume controls can be any good
wmake,

The bias voltage for both 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

i well over tae working: voltage, and no
' trouble will be experienced with radio-
; frequency feed-back.
| The variable condenser tuning L, is &
 National type E27, remodeled to a
| 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 & home-made
" switeh to cut them in when needed. The

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

i Not much need be said about the other eon-
| densers except that they be high grade and rated
f 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
i pass the low frequencies transmitted by modem
i broadcast stations.

i The wvariable ;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 £, and
¢ (% does not necessarily have to be of that value,
although it has been found very good. To omit
this condenser and connect (; across L; would
result in short circuiting the plate supply. .

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

The fixed resistors in the detector grid eircuit,
and the coupling resistors between detector and.
first audio tube should be of the highest grade.
Clare 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 s well spuced, The rodio-frequency ampiifier tuihe <=
at the extreme right, The tuhe in the center is the soresn~grid detector and
the qudiomplifier tubes are ot the left.

should be taken that the battery for the r.{. 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 fer-
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 & very slight hum present in the
speaker, because of the characteristies 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 f{requency 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. 80
enameled wire heing 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
eoils were found just as 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 duta follow:

BAND PLATE COIL Iy TICKLER Lz WIRE SIZE SPACE BET. COILS
{Turns) {T'urns)
3500 ke, : 20 10 No. 30 Enamel. g
7000 ke, : 10 % u o
“14,000 ke, |3 6 “ “

TR TVES 29154 v Ees KTE AN A 3T 0D Y

Y A IR T 3
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When it iz desired to listen to commercial
broadeasting, all the condenser plates are used.
1t will he necessary to eonstruet a coil with about
& plate turns to fit in beiween 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 everything. 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 condeunsed 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 o
“gtand 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 & sore
thumb and are very easily read.

Attention is called to the method of connecting
the ‘phones. They are so connected that they
monitor 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.e. in
the windings. The 'phones can be used to keep a
check on the output of the speaker and assist in
the loeation 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, aithough
this has not been found necessary.

BREAK-IN AND OTHER THINGS

{ne of the most surprising things found after
the set was put in operation was that break-in was
ragily 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 fo remark that there arve some fine "phones
on both 3500 and 14,000 ke.) As for 1009
modulated broadeast signals — well, the audio
end 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
TITBE VOLTAGE ENITPUT
CAlilliwatts)
210 250 340
280 250 000
245 250 1600

Tt is readily seen that when the 245 tube is
worked at maximum plate voltage (250), the un-~
distorted output is almost five times that of the
210 and about 80Y, 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
set 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 broadecast reception is desired,
then high grade audio transformers should be
used of course,

An interesting possibility, and one 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
amplifieation using & 240 and a final stage with
resistunce coupling using the 245, This would be
& fine arrangement for television as well as gen-
cral broadeasting. A brief trial of this idea proved
it logical, although u separate resistance-coupled
amplifier is now used for television.

If & Powerizer is used and it is desired to take
advantage of the fact that it is already equipped
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
haseboard, 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 harmonies from some of the broad-
casting stations. On s previous receiver (em-
ploying one untuned stage of rf. amplification,
detector and two audio stages) these harmonies
were present, but inaudible as far as voice or
music modulation was concerned. With this
receiver, however, some of the harmonics are
brought up to speaker strength from stations as
far away as Chieago, the third harmonic being
apparently the strongest. The third harmonie of a
large broadeast 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.
ondy, it is very advantageous to have the 245
stage because it permits doing about $0% of the
copying from the loud speaker, even on VK, ZL,
73, ZT and ZU stations. Wearing the 'phones for
hours at & streteh is very tiresome éven though
rubber ear pads are used, and it is a distinet relief
to shift the burden outo the speaker,

Of course the up-to-date harn 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.¢. ham receiver is here to stay
and anyone who builds such a receiver will be
amply rewarded by the results, especially when
he listens to ZS4M, ZT1T, ZL2AC, ZL4AO,
VEK3CP, VKSJIK, VK7iDX, PYIAW, PY1AA,
PY2AK, and dozens of others pound in the loud

speaker,
S Straxs RS

Is your receiver “micro synchronized?”’
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Revolutionary—and How!

Or a Radio Bug’s Dream

By Otto Luther®

CHARACTERS
Muorr-Ranae: A mistreated hand-made inodel of a new
type of radio condenser.
His Farazr: The guy that gave birth to the idea,
Tae Norse Madame * X",
HIS is & very sad story of a little con-
denser called “ Multi-Range.”
Multi-Range’s hard luck started the
Jday he was born. His father, who is
not well-to-do, hay not been able to provide the
Juxuries Multi-Range should have had. However,
in consideration of his age, Multi-Range's
development has been remarkable,

Multi-Hange has never been disheartened and
he is confident that some day he will be a success.
Already people have expressed a desire to adopt
bim, but as he is his father's only child, and
although his father would be glad fo have his
gon get a better home, ke too is confident of his

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

Why don’t you read between the lines
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-
culties and wants brothers . . . thousands of
brothers.

AUT ONE
ScEnm ONEn Attie full of radio junk, Enter

* Belltown Road, Stamford, Conn.

Multi-Range and his old man. (Multi-Range
plears with father.)

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

MuLrr-RAnNGE: So we may give them away.

Faraer: To give them away?

A SINGLE MULTI-BANGE CONDENSHR

The iyn 15 such thot there is a longitudinal notion of the
rotor shaft in addition to its usual rotational motion,

With each clock-wise volution of the shaft, the rotnr plates
ave bronght closer tu the votator plates and the ratio of masimum
fo minimum capactty of the condenser i3 dncreased. This
automatic rariation in spacing is accomplished by meuns of
the threading on the reair end of the shojft which screws inte the
threaded journal on the reur plate of the condenser frame,
Since #ix revolutions of the rolor ure possible, six Jifferent
ratios of maximum to mintmum capacity ure available, The
wimum capacity s substantially constant for all six cupacity
ranyes, Wide spacing between adjaceni stator plates is requisite
to tnsure ifactory cupacity variation with longitudinal
morement of the rotor plotes.

The dicl to he used in conjunction with the condenyer has an
auxiliory indicator io show which revolution the rotor iz in.
Thiv indicator is additional to the nxunl scale shouwing the
positicn of the rotor throughoui one revolution.,

Since the volor shuft moves forward and backward, it i
necessary that the dial be mounied on o >iub-shaft which is
geured to the votor shaft. The opinion on the diol-shaft is
sufficiently wide to mesh with the rotor-shaft pinion in uny
wostbion of the latter,

Muorri-Range: To give them away. . . . To
give them away.

Vuice from the rear: To give them away.

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

Farger: But thousands of brothers would cost

more money than 1 can afford.
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Murri-Rancge: If I do not get what 1 want, I
fear 1 shall break down. My bearings are already
giving away.

Faruer: They should have been bronze.

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

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

Mrurri-Ranae: Have a slogan!! Have aslogan!!

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

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

Faraer: Revolutionize radio!!!1?

Mvuorri-RanGgE: 1 myself am revolutionary in
more ways than one for is it not possible to turn
my rotor completely around several times, giving
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stage ia of the untuned type employing a 10,000-
ohm resistor, Ry, 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 eircuit.

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 are inte-
gral with the coils,

It will be seen that a regeneration control of
only 50,000 ohms is shown., With this low resis-
tance, regeneration may he effecied 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 broadeast range)
considerable sensitivity without the

objectionable “‘squawk” of the oscil-
lating detector.

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

Enier Nurse. (Multi-Range leaps
with a joy and loses his beurings.)

Fareer (to Nurse): Iz it a boy?

Murri-Range  (shouis with gleey:
Ah . .. Now I have a brother.

{(Nurse looks sadly at Multi-Range

S With multi-range you spread the bands,
Yo bune your set to Joreign lands,
From frigid north to desert sands,
With multi-range you zpread the bands.”

me a different capacity range for each revolution?
Daddy, if I could have the proper environment
I could realize my ambitions.
Faraer: But what might that be?
{(Multi-Range produces Fig. 1.)
Murri-Rance: You see, Father,
with my variable maximum feature I
could win the hearts of radio listeners
throughout the world, for it is this 42

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

Faraer: Multi-Range, you have «
little sister. 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.

Ezit MuLTi-RANGE {crying): I want brothers

. thousands of brothers.
(Stranger in audience is moved by drama.)

5

that would make possible the con- i -

strucetion of a multiple-range receiver ;:: 8, L : ﬂ

in which & 15-meter wave is almost as : !

easy to tune to as one of 600 meters. «i’: T§ T T
(Father lays Fig. 1 aside.} 5 td

Farger: What's it all about?

Murtr-Range: This cireuit is not
radically different from anything
that has ever been used before ex-
cepting €'y and C; which are the sec-
tions of a double ganged multi-range
condenser. (3 iy a small-capacity trimming con-

" denser.

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

R
A

FiG. 1 in i 8
AMP. AMP i

g
L

STraNGER: Why don’t you give the kid what
he wants?
FaTeER T0 STRANGER: Wish I conld,
CORTAIN
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HEREis pending in the United States
; Senate z bill (8. 6) introduced by Sena-
‘ tor James Couzens of Michigan to
| create & Communications Commission
which would administrate all forms of interstate
'communication, land-line telephone and telegraph
\a.s well as radio. The bill was referred to the Sen-
'ate Committee on Interstate Commeree, of which
| i Senator (louzens is chairman, and this wmter the
‘("ummlttee has held extensive hearings on every
'phase of communications in this country. Pur-
\suant to instructions from the AR.R.L. Board
m’r Directors at its 1929 meeting, our president,
Hu‘am Peray Maxim, appeared before the com-
! mittee and testified on behalf of amateur radio.
;Every amsteur should read his statement. We
t publish i, in full, not only to indicate what the
'League hus done to represent our interests at
. these hearings, but beeause it in itself is most
1 interesting rmdmg 1t tells the story of American
" amatenr radio in condensed form and will bring
 home forcibly the value our amateur radio pos-
 sesses to our country as well as Lo ourseives,

] P,
' R. CHAIRMAN AND (3ENTLEMEN:
:L\/ My pame is Hiram FPercy Maxim,
my residence is Hartford, Cenn., and T
represent the American Radio Relay League,
the national organization 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 thai 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 1
have to of'er to it.

Amateur radio is unique in history. Nothing
quite like it hag 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
" about communicating across space that has
fascinated those of us who are technically in-
clined. There iy a scientific romance to it that pro-
foundly moves certain 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 become more gelf-
respecting men® when, with the product of our
own hands and our own brains, we are able to
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President Maxim Testifies at Washington

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-maguetic radiations.
These were reported in the daily press and in-
spired hundreds of technically inclined minds to
try something themseives. 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
hiad devised and built their own apparatus and
who had listened upon that eventful night along
with Marconi for those three dots that would
mean the prearranged letter S gent from a spark
transmitter in the British Isles.

Long before there was any radio law at all,
amateur radio experimenters by the scores were
engaged in two-way telegraphic communication
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 lLeague,
was & 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-
exst is 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
¢ommunication.

From 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-
menta 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 awateur is always preferred by
the commerecial companies. 1 doubt if there is one
single important radio broadeast station or one
single radio manufacturing or operaiing 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 resson for
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the amateur with home-made equipment, repre-
genting 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
eongideration of this committee, for it is funda-
mental and may portend something of incaleu-
iable 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 ig, that with the amateur, radio communies-
tion is & 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
i4 too great for the amateur to make, if he ean but
get his signals through and the snswer 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 years 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 oceasion 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 enthusiasm that
only love of the work could arouse. I hope to show
you beyond all question of doubt that the legisla-
tive act which led to this enthusiasm wag one of
the wisest steps a CCongress ever took, and I sub-
mit that if it 1s wisdom to judge of the future by
the past, then we here to-day may safely assert
that it will further the art of radio ¢communica-
tion during the eighteen years to come just as
much as it furthered the art of radio communieca-~
tion during the eighteen years that have passed,
if this Senate Committee on Interstate Com-
merce, in working out the details of Senate Bill 8,
th 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 bad advanced a long way in
learning how to make use of the short waves. His

QsT

APRIL, 1930

numbers had grown into the thousands. IHis
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
eovered the entire United States and the Domin-
ion of Canada. The Canadians, 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
had 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 radic 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 League, or their
A R.R.L. as they affectionately term it, was put
together again and the conguest 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 young 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 to
my notice is worth the attention of thig commii-
tee. A certain young man, aged seventeen, in &
mid-western city was known to possess a particu-
larly efficient station, Attention became directed
1o him because of his long distance records and
his superior operating. Investigation disclosed the
surprising fact that he 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 ecloset 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 produets of specialists, he showed the most
ingenious vonstruction 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

MODERN BROADCASTING HAS A HUGE DEBT TO AMATEUR RADIO
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glances at the broad Atlantic. One of the results
of the war had been the establishing of friendships
with English, ¥French, Belgian 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.

T'he 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

tﬂh‘

Amateur depelopments have played a large part in making possible the extensive radio entertainment afforded by present-doy
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American broadeasting. Many of the pion br

sters were ainate

aph shows an interesting eurly broad-

casting station, circa 1921, operated by the well-known amuteur John C. Stroebel, for wmuny years 82 W at Wheeling, Wesé

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
ownR mercury vacuum pump from scrap glass.
His greavest 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 cents for a pair of
combinasion cutting pliers.

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

The short waves gradually reached out so that
direct contaets 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 American amateurs
sent one of their number to Kurope with Ameri-
can 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 the appointed night and hour arrived for
the tests to be made, & terrible storm arose and
Godley, located in a tent, faced the most dis-
couraging counditions 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
t0 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
#n Ameriesn 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 was 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. 8. 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 preeision 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
gitting 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 liftle electro-magnetic oscillations
must travel, are utterly compelling to us amateurs.

1t did not take long to find that 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 beiter than 100 meters for
certain conditions. Then 4 way was found to keep
A)-meter oseillations 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. i

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

Asg 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
t0 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 communieca-
tions is a State monopoly. Our Americandelegates
from our Army and Navy and Department of
Clommerce fought valiantly for their American
smateurs but they were in the hopeless minority.
All that was left of the territory the amateur had
so brilliantly chiseled out of the solid were ex-
tremely narrow bands of frequencies around 160,
&0, 40 and 20 meters. Here we find him to-day,
16,928 in number in the United States as of July
1, 1929, erowded 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 congtantly join, to beecome expert radio
operators, to take positions in the industry and
to be available to our Government in fime of
ueed. The War Department and the Navy De-
partment both have offered every encouragement
and are fully aware of the incalenlable value of the
amaleur. For many wears not & single major
break-down in general communication has oe-
curred that amateurs have not playced a major
part in providing radio communieations 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 completely 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 erecied an
emergency radio transmitter and receiver and got
into communication with fellow amateurs beyond
the storm-torn area. They relayed a iclegraphic
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 voung
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 codperation of their fellow ama-
teurs outside the stricken zone, and these are only
second in deserving our gratitude.

At Tampa & group of amateurs borrowed s
motor 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
Pyana, 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-
irg 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 & 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 communieations that weni 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
rnen had been induced to acquire, which enabled
them to improvise a radio transmitter and re-
eeiver from miscellaneous material that could be
picked up in an emergency, was of value to the
nation.

The Vermont flood eame 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-
fions, expecting to he 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 organization 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
volhimtarily? There is nothing in any amateur’s
federal license that requires him to perform this
service, Fle serves without compensation, he de-
sives none, He works for the pure love of the
thrill of doing a public service by means of his
beloved radio. Is this 100¢; altruism or no? Is it
worth preserving, or no?

These records of achievement in public emer-
gency s0 aroused the War Department Signal
Corps that arrangements were made for an af-
filiation whereunder our amateur stations are
joined in & 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 oceurs 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 Lieutenant-Commander’s
commission in the U. 8. N. H.

This picture of amateur radio is not complete
without a word about the amateur’s organization,
his American Radio Relay League. This League is
sixteen years old next May. It is a vast organiza-
tion of substantially everv worth-while radio
amateur in the United States and Canada. T
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 field. The
A.R.R.L. is strictly non-commercial. No person
may serve as an officer or us 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-
taing a volunteer communications field force that
numbers several hundreds, who supervise the
practical operating activities, and insuring at all
times & stoothly-working communications ma-
chine. The present President of the United States
when he was Secretary of Clommerce personally
presented cups to be competed for by the ama-~
teurs annually, The amateur accomplishing the
outstanding radio feat of the year 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 an abbreviated summary of the
radio amateur. He is the product of the wise Act
of 1912 which gave him a standing under the law.
‘This act, I submit, was one of the most construe-
tive and valuable bits of legislation that a Cun-
gress has ever enacted. Permitting those of our
young men who have the natural attainments,
regardless of their status in life, to pursue ama-
teur radio, has contributed to the placing of our
country in the present position af 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 them other-
wise. As their leader I appear before you now in

(Continued on praye §2)
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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 deep 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
design of simple low-pass, high-pass and band-
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FIG 1

pass filters and to point out some of the conditions
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-
gecure may be made more evident.,

Before taking up the specifie problem 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 electric network of the ladder type.
Z, is the series 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 I‘lg. 2, The clements of each
seetion are scen to resernble “ T {rom which the
nawme T " is derived. Buch 2 section iy
isolated by dotted lines in Fig. 2

By chwdmg each shunt nnpcd‘mm‘ Z,, into
two equa parallel sections — each equal, of
course, to 27, - the network is seen to consist of
“x sections.” Such a “ section’’ is isolated by
dotted lines in Fig. 3. The same identical network
of Fig. 1 is thus seen to be analyzed into either
“T or ¢ g sections as desired. The only differ-
ence resulting from the two ways of resolving
the filter lies in the termination. Analysis info
“T sections™ yields a filter ending with a series

element é, analysis into “= sections” gives a
final shunt element 225,

If one measures the input impedanece of a filter
with its far end terminated in some impedance,
the resulting input impedance will be found io
depend both on the characteristics of the filter and
upon the terminating impedance. YWhen this
terminating impedance is properly chosen, the
input impedance will have & certain characteristic
value, Z¢ or Z,, depending upon the type of see-
tion used. That Z 7 and Z arc different in value is
evident from the fact that one type of soction
ends with a series element and the other with a
shunt element.

The theory of filters is usually treated upon ihe
assumption that there is an infinite number of
sections. Obviously, this condition cannot be ful-
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Fitg 3

filled in practice, but thanks to a clever trick the
same result can be secured. By terminating the
{ilter with a load impedance equal to the imped-
ance that the rest of the gections would have had,
{called characterisiic impedance] we wmake it
believe that it is working into an infinite number
of sections. In practice it iy usually desirable to
terminate & filter externaily 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 express the
attenuation for standard types of sections prop-
erly 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 t difference in
termination which partially explains why a 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 formnias are
derived the effect of resistance in the coils and
condensers has been neglected. In filter construe-
tion it is kept as low as practicable. The effect of
resistance is to introduce some attenuation in the
band and to round out the abrupt changes of

*Renior Student, W esleyan University, Middletown, Conn.

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

1
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OF 4 LOW-PASS FILTER
Cut-off 12 al 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-
| euits they should be preferably of the low loss
' type.
[ DESIGN OF LOW-PASS FILTERS
| 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
i
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FIQ. 5,.-— RBLATIVE CURRENT AND POWER-

OUTPUT PLOTTED AGAINST FREQUENCY FOR A
SINGLE “7T" QR “z" XECTION OF A LOW-PASS
FILTER

Cut-off Jrequency s 40 eycles.

Curve A skows thé percentage of tnput current avaiioble al
the lond termiaals ns the frequency is varied, Curve B shows the
percentage of input power available af the load terminals af
vartous frequeneies, Note t at 80 cycles percentage of
current 18 0.5 and the percentage of power 13 31.45.

| tenuation all frequencies up to a cutoff frequency
i f. and attenuate all frequencies above f.; second,
" filters desired to pass only d.c. and to attenuate
; ug much as possible any pulsations whatsoever.
i In the low-pass filter the elements Z, and Z; of
¢ Fig. 1 are veplaced by elentents L and C.

! DPESIGN OF THE FIRST TYPE

' Ina low-pass filter of the first type a cut-off
- frequency f. must be assumed such that below
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f. all frequencies ean pass without attenuation and

above f. all frequencies are attenuated. The im-
pedanees 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:

R 774
320000 ‘
Clia-="" ;’, (2)

Where L; stands for inductance in henries and
¢! for capacity in microfarads; Z=Z» or Z, ae-
eording to the type of sections considered. Fig. 7

32 4 B2
WL )
Ll :
N 73 _ S lead
Fectifier T; o -Pﬂ 7 —-/’u / gmoﬁm
“ s
i
FI1G. 6-a
16 4. 324, 164,
J— 20001 Q QR
7o _I_ Load
Rectifier Tz.'“ 7 T’,f—’ - 4000 OhmS
FiG. &b

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

dotze_ L

Zy= _\/Z - e

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

1If 2 low-pass filter is to be used to eliminate all
frequencies, leaving only d.c., then the problem
of building coils and condensers to have a cut-off
very nearly zero becomes physically impractic-
able and financially undesirable. The best that
one ean do is to construct a filter with as low a
eut-off frequency ag one ean afford. The cut-off
frequency is given by i

1000 318
Jorm s 2 e
’“'\I LiCusa. \/L Craea.

*“Transmission Line Theory,” Franklin and Terman,
page 158,
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Knowing f. and assuming either I or €, we can
find the valuc of the other variable. The char-
acteristic impedance of the filter at the cut-off
frequency will be given by

Since the problem is to attenuate all frequen-
cles, a mis-mateh between cither input or output
impedance and the filter impedance will help to-
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Cut-off frequency is 40 cycles,

wards this end by introdueing attenuation due to
reflection Josses at the input and output terminals,

Eixample: A half-wave mereury vapor rectifier
is to be freed from its ripple. (See appendix for
the calculation of the line impedarce.} It is found
that the rectifier output impedance is 4000 ohms.
The output of the fiiter is the plate supply of the
power amplifier. If the total current to be drawn
from the filter is 200 ma. at 1000 volts, it follows

b"

that the d.c. impedance of the load must be — =

mﬂg—-z.;llﬂ() ohms. If the load is simply the plate

(?1rcult of & tube, then its a.c. impedance is ap-
proximately 2500 ohms.? The [ilter is seen to be
terminated differently at both euds, but the dif-
ference 13 not great enough fo cause undue
trouble. Let us take 4000 ohms for our filter
impedance. As the reetifier, being of the half-
wave tyvpe, will have its fargest ripple at 60 cycles
we might take 40 eyeles as the cul-off frequency.
Then J. =40 cycles, Zr or Zr = 1000 ohms.

From (1) L= 3

From (2) (="

Fherwdonic vaeuum Tubes,” Van der il page 195,
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The filter will then have the structure shown in

Fig. ia if two © x sections™ are used or the struc-
ture shown in Fig, b if two “7 sections™ are

A
2
1

LA e

F1G. 8

used. Whether to use end sections of the = or 7
type depends on the problem in hand. The “#
section " type of filter ends with a condenser and
advantage may be taken of this fact to use this
same condenser to hy-pass any radio frequency
currents present. The other factor that deter-
mines the itvpe of end section to use is the
terminating impedance. Fig. 7 shows how thiy
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
egual number of sections. This filter will pass with
relatively no attenuation all frequencies up to j.

Fig. 7 shows the variation of Zy and Z« for the
above filter. It will be noticed that Xy and 25
are equai only at /=0 or at.d.e. Therefore, we are
justitied in Iettmg Z: Zw il we wish to pass
only d.c. If we actually wanted to pass any other

frequeney up to f. with no sttenuation, then the
load and line impedances terminating the biter
values as shown, by the curves of

should have
Fig. 7.

The ~1mplesb e &
form shown in ; g

Zs of ¥ig. ! 4dpautv jand an
inductance, In this type of filter alsd'the vaiuc:: of
p{d & R )
H ‘{f L H -
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T or the = form. lhe vafues ot ‘rhe elempmq tOLn-
osing the filter are g,ivign hv the following ex-
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filter and sho
pedances whil
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f¢ Is the cut-off frequency below
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Examrgle: Radio and audio frequencies are fed
into an amplifier. It is desired to separate them

A A
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FIG 10

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

‘T'he amplifier circuit with its constants is shown
in Fig. 9. r,, the internal a.c. plate resistance of
the tube, and K, are in parallel so their total
resistance is

o X R 20108
R iR 5 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 now have

Ziy or Zy==1666 ohms.

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

20000 0066 f
And using (4) we obtain for ¢
Copam 0 _ 60149 utd.

20000 % 1666
The values of the filter elements are indicated in
Fig. 9. The filtér shown is made up of “7 see-
ilons’’ and therefore the impedance of the first
and last series clements must be £1, giving these
condensers a capacity of 2C. 2

+ = It is realized that it is praciieally impossible to

obtain the exact values of I, 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 f. aud Z have changed.

BAND PASS FILTERS

All filters can be thought of as consisting of an
infinite number of coupled circuits, but the
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similarity is particularly apparent when the band
pass filter is sbudied. Let us consider for a moment
the resonance curve of two coupled circuits. It
will be remembered 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 cireuit in Fig. 1la. As
the degree of coupling is varied, 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 be made equivalent to
cireuit 1la, it follows that the properties of eir-

[—ll——% i %

FIG. 11

euit 11b ean be duplicated by a network of eir-
cuits of 12a or 12b.* By doing this we arrive ai &
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, (', Ly and (s are
found from the following formulas:

' =:_:,f' +f§‘ )
4 TE, lj QA
e Ji ®
= WAL 7
dnf1/s {7
¢1. 8 Palmer, " Wireless Principles and Practice,”
C'hapter 1V,
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Tn practice the impedance selected is usually
that of the line for some frequency near the mid-
dle of the pass-band.

Example: It is desired to make a band pass filter

for a super-heterodyne; the filter is to pass a°

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

11
|
FIG 12-a.
.
= T
e
FIG. 12:b

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

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

the other end it is terminated by a variable grid
II

il I [t
e e L
o gl'?‘ ‘3x== é,ﬂ Ca== bee {18

FI1G. 13

leak which iz adjusted to mateh the impedance of
the filter.
lmpedance of circuit feeding into the filter,

_ rp 50000
/'p 50000
7o oof UX- "0] A 10,000 ohms

= 5350 ohms

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

Ci{usa.) =l )
100000 4110000 o
= 0000953 ufd.
T3 1A% T00000X 1 10000X 5350 ud
Colpsa) = :
00000
= 003345 ufd.
FAY 110000 X 100003 Gamn — 003345 uid
La(ny=
10000 8350

== 000605 b

4 3,14 100000 X 110000

APPENDIX
CALCULATION OF THE LINE IMPEDANCE OF A
MERCURY VAPOR RECTIFIER

The eircuit of which the impedance is to be
determined is shown in Fig. 14. 'The 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 ahmx
vesistance in the mercury rectifier being small in
ecomparison. The circuit can then be repreumnl
approximately by a single transformer as in Fig.
15.

where

1t is to be noted that in the above caleulation
the value of the frequency does not appear. The
values of the separate quantities employed in the

= | A

=i

-
“LINE

E,:woov,

By

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
applied primary voltage and the developed volt-
age of the secondary, the impedance is found
casily.

In the low-pass filter problem considered the

(1()()())?
impedance of the line ==

1, i8 measured

with the transformer operating al normal load.
When 0.2 ampere are drawn at 1000 volts, £, =
100 and /,=2.5, the impedance of the line=

15l3>-<7’— = 4000 ohms.

ATTENUATION OF FILTERS
The quantity aﬂ{()g,_f {where I, is the current
&

entering a section and [, is the current [eaving
the section) is called the attenuation consiani. 1t
is a measure 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 theovetically infinite atl f = infinity.
Fig. 4 shows the variation of & with frequency.
Fig. 5a shows the attenuation of current with
frequency and Fig. 5b shows the attenuation of
power with frequency. 'These attenuation curves
are for only one section of a properly terminated
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filter; for n identical sections, o

gsT 39

=na and is the

same for either ** T or *‘ # ' sections. o =total at-

tenuation of the filter.

The attenuation per section of any ladder type

)
i Z | INE
e INE
Ep=ioov. Eg=1000v.
FIG. i5
filter is given by cosh a=1 + """" or the different

°£

types of filters considered cosh « takes the follow-

ing forms:

Low Pass
Zy=jwl
1
= jul

remembering that j2= —1,

cosh q=1—

cosh =1+

1
Zy _ JeC
22 2 - ‘ZJwL

cosh a=14-

cosh a= ‘H—
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Call
Signal

Expeditions

Remarhs

&8, City of New York, Byrd Antarctic
Fxpedition (Homeward Bound).

{nternational Pacific Highway Path-~

finding Tour (Mexico and Central
. dponsor, The Automobile
(C‘lub of Southern Clalifornia.

Yacht " Bet'y R, In vieinity of Nas-
sau and Bahamoas until April 5.

Pilot Radio South American Good Will
Flight and Stinsun Plane 4876, Flight
begins March 25.

HE10

WFBT

IPH

EDTF

W2XBQ

Leaving Dunedin, N, Z,, Aprit L for the U, 8. A,
Operator, H, L. Shrimpron of ZL4A0, Schedules W1XV
daily at 1030 GCT.

This expedition is exploring and mapping the jungle
and expects to return in June. After schedules with Tos

Angeles at 6 aun, and 6 p.m, P.8.T., IPH1 will CQ for
general amateur contact. Operator, B. E. Sandham of

sett, W1CCZ and owner of KDTF

v XV (6155 ke.}) Monday and Thursday
9 p.m. ES.T. and desires general amateur contact.
Trip from New York through C'clombia, Eeuador,
Peru, Chile, Argentina und Brazil to map a safe land-
plane airway and to demonstrate utility of airplane
ridio over distances in excess of 4000 miles, Operator,
Zeh Bouck.
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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,
alongside.
I've been gumming over this outside-
the-bands business some more. It seems
that busting the transocean phone is becorning
more and more fushionable, It’s actually got to
the point where the phone companies have logged
80 many amateurs on their phone channels that
they have plotted curves and ean prediet to
within a small percent the number of amateurs
there will be splashing around in the 14,410 and
the 6,990 channels, 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 have
heen logged outside the amateur bands, aund
written down in the black list, and when the
lawyers say a rotten enough ease has been buiit
up, the word will go out and some people will
have their tickets pulled.

You don't have to put your glasses on to see
that when some hundred or more amateurs ger
their tickets pulled for causing interference with
ather regular services, it i8 not gomg to do ata-
teur radio any good. | ean imagine several things
that would be more beneficial to its health.

How is it going to look when ILB. or our
President goes up against the authorities, fighting
our battles, and puts up a varn about how the

- mmateur is so doggoned smart he can build him-
self a radio set out of a few hairpins, tomato
cans znd 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 bave busted the transocean
phone service so many times that a hundred or
more amateur tickets had to be pulled!

Now let me ask a few questions. Why i3 it
there are so many of us over the fence? What kind
of ham ig it that is found off the reservation?
What answer do they usually give to the A.W.0.1.
charge? What's the general attitude of these
mavericks? No one can tell me it's just plain
russedness. It sn’t in the blood of most of us

colme

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

It's because there are a lot of us suffering from
extreme yvouth and the lack of the wherewithal
to go and buy, or the opportunity fto otherwise

acquire, & precision heterodyne wave-meter.
These mavericks who stray off the reservation

simply don’t know where the regservation lines
are. All right, then it's up to us older heads to
mark the channels somehow, so that it's easier to
stay in themn. How are we going to mark them?
We amafeurs don’t expect painted buoys and
fiaching lights and the depths in fathoms. Any
old kind of & stake or 4 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 these radio *‘lighthouses.” Then the
voung squirts, who have to get from Dad the
underwriting funds for everything they buy, aud
who are too busy to hother with calibrating their
receivers, ean tell at once if they ave over the
fence vr not.

And then, by Georm, 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 Roiten.
Frinstance, 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 a radio
dunce-cap which he would have to wear for three
months.

tlow about it, Handy?

The ©fd Man.

__m—"':__?___\

e Strays K

*“Zine will probably be satisfactory as a shield
although aliminum would be eopper”™ -— from
a letter that almost left Hq.
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Crystallizing Crystal Grinding

By James J. Lamb, Technical Editor

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

rounded by an atmosphéie of Tiystery. and over-
laid with a number of misconceptions. These have
seriously handicapped the experimenter in oh-
taining success as u reward for long hours of
meticulous care in grinding his quartz plate to the
desired frequency.:Many have had the sad ex-
perlence of tirding that the plate 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 hag to start all over again with
another blank or quit in disgust.

Approaching the desired frequency of oscillation

is often accompanied by a marked falling off in
power output on the part of the oscillator. This
appears to be just as much of a mysterious and
mexphcable phenomenon as the complete cessa-
tion of oscilation, and continued grinding on
the same surface to bring the power output
iip generally leaves the hard-working experi-
menter with a plate far too high in frequency
for his use.
. Happily, there is & simple and straight-forward
é*{plaua,tloyn for such apparent peculiarities of
quartz plates and with the nnders‘candmg of the
principles «f «uartz crystal coustruction and
modes of vibration now available, better and
simpler grinding practice hecomes casy.

!

CRYSTAU CUTS AND MODES OF VIBRATION
. Tt seems impossible to talk about erystal grind-
ing without sooner or later bringing in a tvpicai
‘erystal structure sketch such as that shown in
Jan 1. This represents a slab cut from a cerystal
|0 that its major surfaces (top and bottom) are
‘perpendicujar to the electric (X1 axis and parallel
'to the optiz (Z) ‘and mechanical (Y) axes, The
relectrical or X" axig is the one generally used as
| & reference, and such a cut is therefore referred to
Casthe X" eut. It is also kriown as the ** perpen-
| dieular™ and ** Curie” cut.! Herb. Hollister calls
lit the “thick cut,” because the thickness is
| greater for a given frequency than that of a erys-
tal (11t on the “‘parallel” or *“30-degree” cut.?
. The ** X " ¢cut hag s number of ddvan'cagea over the

1 Observations on Modes of Vibration dlud I‘nmpemtme
Cloefficients of Guartz Crystul Plates, Prae, of 1. R.E, and
Bell System Cech, Journ,, July, 1929, E

tQuartz Crystal Facts, @87, Jan., 1930,

“30-degree’” ent, 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 go unchal-
lenged, these advantages of the X" eut had best
be summarizéd briefly.

The ** X -cut pfate has but one major response
frequency which is a function of the thickness of
the plate, whereas the 30-degree cut plate may
have two such frequencies, a kiloeyele or so
apart.! A plate having the latter characteristic is
obviously not so useful, as many of us have

.

/al
1
3
&

rHE
QUT PLATE

LG, 1~ I»I"LiTI}(_)N OF AXES IN THE

learned by experience, berause in addition to
likelihood of breaking into oscillation at either
one of its two higher frequencies as the oscillator
cireuit is tuned, il may attempt fo oscillate at
both frequencies simultaneously and wreck itself.
Moreover, the 30-degree 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 "-¢uf erys-
tals is negative while that of the 3uU-degree cut
variety is positive. Sometimes slaubs are eut be-
tween the “X" and “Y"” cuts to obtain plates
with a zero temperature ecoeflicient but better
practice dictates that it is preferable to operate
the erystal at constant temperature in ap oven
rather than to employ tricky cutting as a means
of realizing constant frequency. The 30-degree cut
crystal is generally more ervatic in its character-
isties than the “X-cut”’ plate although if must
be admitted that the 30-degree cuf plate will
oscillate more readily in the usual crystal oscilla-
tor cireuit.! When weighed against the numerous
disadvantages, however, this latter advantage is
negligible for our purposes — and we persist in
advocatling “ X-cut’’ plates.
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If blanks or finished crystals of unknown cut
are purchased, the cut can be determined quite
eertainly provided it ig either the *“X-" or the 30-
degree cut. For eir,hel.? of these cuts, the product
of thickness and frequency of oscillation is a
known constant. Knowing the thickness and fre-
quency of oscillation, for the “* X "-cut,

FXt= 1128

For the 30-degree cut,

X t=77.0
Where: . f = frequency in kilocycles
¢ = thickness in inches.

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

- +HV

FIG, 8 - CRYSTAL QSCILLATOR CIRCUIT WITH
PROVISION FOR VARYING THE TANK INDUCT-
ANCE TURNS IN THE PLATE CIRCUIT

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 18 wecessary 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,

t o= Im_m’_
, J
For the 30-degree cut,
b=

Where ¢+ = thickness in inches
J = frequency in kiloeveles.

As pointed out by Dr. A, H. Taylor at the re-
cent Southeastern Division Convention in At-
lunta, the X '-eut erystal has a second major
response {requency in addition to that which is a
funetion 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 is much
fower than the ugeful higher frequency which is
funetion of the plate's thickness (“X" axis),
Neverthelegs, the plate can and does oscillate at
this lower frequency and 4 ratio of thickness to
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width of the plate may be reached in the grinding
process such that the frequency of oscillation
along the Y axis may buck the oscillation along
the # X axis and seriously reduce the amplitude
of the high-frequeney 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
method 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 oseillation 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 cutput or make a crystal which
has gone dead resume oscillation is decidedly
make-ghift. There is & 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 Dr.
Taylor suggests.

Hdge-grinding should not be left until the
erystal hag entirely stopped oscillating — a3 the
faces are ground down — but should be started
before the final surface-grinding is done. Edge-
grinding shounld 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 oseillation of a
poor erystal and may as much as triple the output
of the crystal oscillator.

For optimum amplitude of oscillation and oseil-
lator output at frequenecies in the vieinity of 3500
ke., plates substantially 1 inch square are con-
sidered best. Crystals intended for use in the
ogeillators  of  crystal-controlled  transmitters
should be of this size. Crystals eut and ground for
transmitting purposes are known genecally as
“power crystals,”” and plates specified as such are
usually of the above dimensions. The major sur-

(Continued on puge 543
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The Superiority of Screen-Grid Detectors

By A. E. Rydberg and J. W. Doty ™*

EING intensely intcrested in the develop-
meny of the amateur high-frequency
receiver, it was with a great deal of
enthusiasim that we welecomed the data
glven by Louis C. Brown and John A: Baker in
the hxpenm@utmb Section of QST for Oetober,
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 identieal
mh that of Mr. Brown'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 the results obtained with this receiver
other than to say that it very admirably bore up
the claims tnade hy Mr. Brown and Mr. Baker
concerning their respective receivers, Howover,
we experienced one quite serious drawback. We
found that the UX.222 as a deteetor tube is quite
eapable of offering stiff competition to any com-
pany of Bwiss bell-ringers that might come along;
microphonics of a sort that would make a 199
‘tube seem as quiet as the grave are a by-product
'of its operation. Often the scraich of the opera-
tor's penell while copying signals would cause
‘ringing noises of such intensity as to almost com-
pletely obliterate the signuls themselves. Of

L eourse we tried a cushion gacket, but it seemed to
fielp matters little or none.

Naturally we had not overlooked the mention

. wade in the Experimenters’ Seetion to the effect

that the (FY-224 offered infriguing possibilities

- as a detector and we lost no time in changing our

experimenial receiver to use a UY-224 detector
followed by a resistance-coupled stage of audio
stnplification using a UY-227. The ecircuit and

| 1is constants are shown in Fig. 1.

From the very first we npoticed a marked
shsence of microphonie noises. It was even
possible to drive nails in the operating table
without causing the slightest ringing noise in the
‘phones. [t was also apparent that signals were
substantially stronger than those obtained with
the UX-222 detector, the inurease resulting, we
believe, from the higher amplification {actor of
the UY-224 as well as to its lower plate resistance,
which facilitated the attainment of a reasonubly
good mateh between detector output and audio
input impedances, We played around with this
receiver for several days, and have hecoms con-
vinced that it represents the most satisfactory

* WHAED and WIGDG, Monau dlotor Uil (a., Council
Bluffs, Ia.

amateur receiver which it has ever been our
privilege to aperate,

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

Referring to Fig. 3 it may be seen 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
4 Western Flectric 102-1D,! hag a high amplifi-
eation factor which means that it requires a
comparatively low negative grid bias to com-

- L
=6 +6 ~B 411 ¥135 +%0

¥IG, 1.~ THE RECEIVER CIRCUIT
Three-plute, double-spuced tuntny condenser,
A ntenna-coupling condenser,
ppfd, grid condenser,
—ufd, by-pass undenser,
-ppfd. variable eonde
fi-sifd, coupling condense,
gohm yrid-leak,

By 30, (00-0fum estur,
T megubimn v ar.
Ry~ Beuhin vheosiat,

Lémnolt “ 0T battery,

pletely cut off all plate current. flow. The voltage
divider R; is adjusted until cut~off bias is obtained
and K, is set so that the a.c. voltages to be meas-
ured will not cause the galvanometer reading to
exceed full scale. When the alternating voltages
to be rmeasured are applied across the input
terminals, the grid of the tube will swing alter-
nately negative and positive. As the tube is al-
1eadv biased to the cut-off pomt any inerease in

i L'hP X240 tube has asiwnilar char.u'(m istics and may h\,
ased in place uf the 102-1) with change in nlament resistor
value us indicated in Fig, 3. - FEpironr.




44 . asT

the negative voltage will have no effect on the
plate current, but when the grid swings positive
plate eurrent will flow in proportion to the ampli-
tude of the positive cyecle? As the needle of the
galvanometer is mca.pable of following the
rapidly occurring positive Impulses, it will be

TABULATION OF THE RESULTS OF THE SIGNAL-
STRENGTH EXPERIMENT

Gialvanometer Deflection

Receiver using
UY-224 detector
and one stage of
resistance coupled

Receiver using
201~ A detector
and two trans-
former coupled

Stations heard|

audio stages audio
WOEFE 2 40
WYBGB Too uhght to vead 20
WADFY 30
WoGI .? 3 45
WIDXP 3 | 60

FIG. & — THE ABOVE FIGURES REPRESENT DE-
GREES OF GALVANOMETER DEFLECTION ON THE
VOLUME INDICATOR

The purpose of this table is to indicate the comparison be
iween, the signald strengths delivered by the twe receivers — not
comparison between the stations with regurd to the effectiveness
aof thetr respective signals. Signal quality ranged from joir
rat.c. fo pure erystal-conlrolled d.e, See text for further in-
Sormation 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 & means of
obtaining a visible indication of signal strength.
It is to be understood that the galvanometer
scale reads from 0 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,-I, characteristic eurve of the tube. However,

we did not consider that ecalibration 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 WOGDG. 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
TY-224 get, 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 UY-224
set, at will. We stationed ourselves at the two

% The galvanometer readings are directly proportional to
the a.e. input voltage only so long as the tube operates on the
straight portion of its grid voltage — plate current char-
seteristic, ~— EpITOR,
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receivers and each of us swapped one headphone
80 that we could each listen to the output of both
receivers, thus facilitating the identification of
various signals. When s 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 oun the UY-224 sct
and another reading was taken. Readings were
taken on five different signals and are tabulated
in Fig. 2. The entire iest was conducted at noon,
C.8.T., on the 7000-ke. band, the apparatus
bemg located in the operating room of KOIL in
Council Bluffs, lowa. Incidentally, the same
antenns was used for both receivers.

As can be seen from inspection of the tabula-
tion, the deflections caused by the 201-A recciver
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 cage of the UY-224 get,
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 bere lei it be said that no pretense is
made of offering the regults of this comparison of
signal strength as concrete proof that the 1UY-224
is & 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 stages of audio is cx f idli

H ) :
regenerative receiver in spite of the fact that the
cousistent range nt the une—tube “hlooper ™ iy

..... This, we
believe, aptly ﬂlust rat es the a\bumpnon that loud
signals are necessarily the result of one 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 UY-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
bry & monitor box located less than one wave-
length distant {rom the two receivers was re-
ceived. We found that there was not enough
difference in the volume indieator 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 agsuming thai the loud signals of the UY-224
are due almost entirely to its greater sensitivity.
At least we do know that signals are louder with
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absolutely no increase in the volume of locally
generated clisturbances such as static, power
teaks, 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 UY-227 tubes con-
hected as shown in the cireuit of the experimental
receiver (Fig. 1)-we found that very execellent
operation could be had when the storage hattery
gource of heater supply current was replaced with
a flament transformer supplying 60 eyele d.c. at

2100
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" FIGQ, 3, -~ VOLUME INDICATOR CIRCTTT
D e Audio-froquency transforuer,
CUT — < AV, KL 108-1) tube, (4 UX<240 may be waed )
| Ry~ G00,000-0hm potentiometer.,
| Ry~ di-vhm rheastat,

| Ra— G-ohm  potentiometer for W, E. joe-D,
! U X-240,

| G — {alvanvineter,

Stkohm for

'a suitable voltage. In our case s five-volt trans-
! former with a center-tap was uﬁed and when the
. conter-tap was grounded to earth not the slightest
¢, hum wag noticed. The cathodes were not
connected to cither 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 difficulties peculiar to their
own equipment. Nevertheless, we are confident
that in nearly all individual cases a proper con-
nection of heaters, cathodes, grounds, und trans-
former-windings c¢an be found experimentally
so that hum-free a.c. heater-operation may be
enjoyed. 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 veceiver
built along the lines suggested by this paper will
angwer o long felt need for a better amateur
receiver vrithout sacrificing the simplicity and
- eompaetness of. the faithful old two-tube auto-
i dynes which have heen serving amateur needs for
I vears, With the detector in a non-oscillating con-
. dition, signais with even slight modulation are

eopled consistently. Of course this ineludes ‘phone

signals. ‘Phone men will find the UY~224 detector

{0 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 oeccurred that there might he
some improvement in the receiver if another
1Y-224 were used abead of the detector (1929
fashion) as an untured rf. stage, thus providing
better coupling to the antenna and, at the same
time, increasing somewhat the rf. gain and
resulting sensitivity. We have at hand little or no
data rvegarding the resuits which we obtained in
our brief experiment with ihis combination.
No startling inerease in signal strength was
noticed when listening to the set and we made
no etfort to determine by measurement whether
or not the output was increased by the addition
of the r.f. tube. Of course, such an arrangement
minimizes radiation and provides a very excellent
coupling to the antenna. However, we found that
it made the receiver much more sensitive to loeal
interference. The receiver with the rf. stage was
set up at the shack of WOAED about three
blocks from KOLL which broadeasts on 238
meters and KOIL came in loudly all over the dial.
When the r.f. siage was removed no interference
fromi WOIL was experienced.

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

+ This interference cun be eliminated by substituting an
mdur'tam‘e {plug-in Chohe) approximately resonant ai the
reeeiving frequency in plaes of the yrid resistor of the
eoupling tube. Further details will be found on page 13,
N, January, 1930, — EbpiToRr.

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

e AMS,” the Worcester Radio Associa~
H tion is extending to vou all & 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, Woreester,
Mass. A big hamfest Friday evening which will
include an elaborate program of entertainment,
such as good music, movies, stunts and a play-
otte by the Worcester Radio Association. Sat-
urday will be another big day with good speakers.
K. B. Warner, SBecretary-Editor, and Bverett T..
Battey, Assigtant Communications Manager,
will be official delegates from the A.R.R.L., but
other mewmbers of the staff will also be present.
Iurther information may be obtaiued by writ-
ing to the Chairman, Mr. Clarence J. (reen,
Worcester Radio Association, 274 Main t.,
Worcester, Magss.
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Experimenters’ Section

INDUCTIVELY COUPLING TO “ETHEREAL
ADORNMENTS”

By Harry ¥, Washburn*

HE writer lives in an apartmeunt 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 ai maximum
efficiency. Acec-urdinglz, a gingle-wire feed Hertz
was put up conformmg to Windom's specifiea-
tions in September @ST. The Hat-top is 64 feet
long and the feeder tapped on at a point 9 feet
1 inch from the center. The system peaks near
the upper end of the 7000-ke. hand. Upon oper-
ating very encouraging results were obtained
with a low-power sarrangement consisting of a
210 in & 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,

Beurns 3 da
" G Ty e

FIG. 1

and then the feeder clipped on one side of this
make-shift tank. The plate milliarnmeter 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
absolutely no hum. The rewaining elick can be
very effectively eliminated by any of the numer-
ous thump-filters deseribed in @S7'.

The resuits are as good as with the direct
coupling. One station tested with gave me R5
with induetive coupling and R3 with direct
coupling., All stations worked gave better reports

#W 2L, 354 K. Mosholu Parkway, New York City.

on the note and steadiness, frequently report
“orystal 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 sntenna is
connected. If, when removing the ¢lip, 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
& bit. e

A SIMPLE RESISTANCE BRIDGE

The real radio experimenter is, to a certain
oxtent, 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 & simple and inex-
pensive slidewire Weatstone bridge
that any amateur ean build for & 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 be a high
resistance unit wound with fine wire;
200~ or 400-0hm unit: will be quite satis-
factory. Ordinarily these potentiome-
ters are 0 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 ab the points marked K.,
and with the known resistor in the circuit st
12, The ‘slide~wire potentiometer is adjusted
until the sound produced by the buzzer in the
headset is at minimum. This is the condition for
balance, and for minimum current in the headset,
or zoro current in the headset if the bridge is
periecily balanced and the buzzer output has
no harmonice content. In order thai there be no
current through the headset, the points N and M
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raust be at the same potential. This requires that
the voltage drop, £, across R, is equal to the
voltage drop across f', and that the drop F,
aeross K, is equal to the drop across Ry If 1, is

N

R

[

Buzzer Push Button

FIG. 8

| { ]

; ‘\ @ /

; \\. /;’
G

Ory Cells

ihe eurrent flowing through K, and 2., and 1,
;s the current flowing through R, and £, then
; Fo=IoRke=IR,

; By=T  Ry=1plty

h)ividing the first equation by the second, and
I cuncelling,

i
J “s/' a= H:;ff\]h

f(‘ rom which we have,
\
|

The advantage of providing the potentiometm
with a 0-100 scale will be apparent, for it is
ipossible to obtain the ratio Ry/R, directly from
fthe dial. if the dial is adjusted so that a reading
‘of zero is obtained when the potentiometer arm
s at the peint P, and 100 when at the puint €,
wthe ratio

!
i
i
f

i Ko/ Ro= PM /(100— PA)

lwhere PAM is the actual dial reading obtained at
Hhe bridge balance,

A standsrd resistor, K, is rvqmred and for
imost accurate results, the value of this resistor
tshould be such that a balance may be obtained
‘when the srm 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 success of the bridge. Suitable resistance
standards may be obtained from such laboratory
supply houses as General Radio Co. of Cam-
bridge, Mags., Leeds and Northrup of Phila-
delphia or Central Selentific 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
60 resistors have been measured and found to
be well within the 177 tolerances claimed for
these units by the manufaciurer.

The entire bridge may be assembled in & small
wooden box, and may be construeted 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 bridge is constructed.
Using the type of equipment suggested, the
average amateur can expect to make resistance
measurements which are accurate to approxi-
mately 2% or 374,

CALCULATING CAPACITY OF THE MICRO-
CONDENSER

On page 24 of the January QST, 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,

(0216 L

T
logie "
where: 1 is the radius of the outer cylinder,
r: 18 the radius of the inner eylinder,
L is the distance the small cylinder is
inserted. into the larger eylinder,
All dimensions i Fig. § 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 », — 1 is small. It
gives accuratelv the change in capacity if for

FiG 3

L. we put the distance the cylinder is moved in or
out, provided o and b are large compared with
Py - .
— (' KL Stedman, 5480 9th Ave., West,
Viancouver, B. C.,
IMPROVING THE TRANSMITTER
Notwithstanding the vast amount of material
which has been published concerning the proper
operation of transmitters, there are an unusually

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

very effective method of improving the trans-
mitter, the use of variable grid and plate block-
ing condensers instead of the rather large fixed
condensers usually employed. If these variable
eondensers 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.
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signal providing some sort of plate-supply filter
systern is used.

FIG. 4

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 an extension of Colonel
Foster's article several months ago. The type
of antenna as explained by Colonel Foster, and
uwow used by many of us oun the coast, is 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 & transmitter. By ganging
through National equicycle condensers a three-
quarter revolution spread may be had. Two con-
densers having a capacity of F50uufd. ganged
with a dial as shown in the atfached diagram
make an ideal arrangement. With the condenser
set at zero the coupling is slight and the selee-
tivity of the antenna coupling device is eon-
siderable, The first stage condenser, (i, has very
little effect even if turned 10 or 15 degrees so
thai the action is very bhroad and is exira good
for feoking up forcign stations.

I think that this serves as an ideal arrange-

Aprin, 1930

ment, for coupling to radio frequency sets of the
tuned variety. It would hardly be satistactory
for coupling on sets not using radio frequency
amplification because the close coupling which
is required would stop the detector tube from
ascillating.

~ D, C, Wallace, 209 Pine Ave.,

Long Beach, C'alif,

FREQUENCY STANDARDIZATTION

The precise determination of frequency is &
most important radio enginecring problem, It ix
not only highly desirable that the frequencies
within the range of audibility be known quite
accurately as a matter of practical interest, but
the increasing politieal, 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-
munieation, the problem is international in scope.

The precise determination of frequency hag
advanced to such a point that frequencies as
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-
eision in frequency determination has been
attained.

But what about the amateur?

“The days of frequency indication in terms of
‘two notehes below WIZ' and ‘about a half-
meter below IMK' are long since past-— al-
though many seem unaware of it.”" An accuracy
of 19, in {frequency measurcments is meaningless,
for such accuracy —or lack of it — may be
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 ure ceriainiy
nothing to brag about, and the soomer the
amateur learns to think of frequency deter-
mination in terms of 0.01% the better.

Frequency determination in amateur stations
is important — mighty important — and a good
[frequeney meler is just as ial o the operatinon
uf an amateur siation as « transmiiter. There
are no tolerances at the edges of the various
amateur bands, If an amateur transmitter
operates at 7000 ke, as determined by a ire-
dquency meter accurate to 0.1 of 1<, the actual
frequency 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 f the importance of frequency deter- ,l;}:acmc Qscillations a,ndbhlectnc ngeq, bly Pierce.
. . X . ] : e . s ermionic Vacuum Tube, by Van der Bij
mination, ea-pgcmﬂx as apphed tp apmtgur radio, Radio Amatours Handbork.
we list the following references on frequeney
standardizasion and methods of measurement: . .
: e Financial Statement
' BIBLIOGRAPHY ON FREQUENCY

MEASUREMENTS BY order of the Board of Directors the fol-

Q,vp REFERENCES: lowing statement of the income and dis-

<Jh]evkmni up Wavemeter Methods, Lidbury, page 50, bursements of the American Radio Relay
dune, 1925, N i 999 i N d
: Exyending Wavemeter Ranges, Lawpkin, page 59, ?ea‘%}?e fz? the fz)'urth fqt;;u‘ter Of}}”zz"s puthhed
| October, 1925. or the information of the membership.

Receiver and Wavemeter Calibration, Baker, page 18, K. B. WARNER, Secretary.
Decewmber, 1925,

Calibrating Your Wavemeter frg Quartz Crystal, ~STATEMENT OF REVENUE AND EXPENSES FOR
e Dot gy & Quarts (. THE THREE MONTHS ENDED DECEMBER 31, 1929

Using Wavemeters Without Indicating Devices, Clayton,

page 19, BSeptember, 1926, . ) REVENUE
' Quartz Crystal Calibrators, Crossley, page 23, March,  Advertising sales, QST......... $19,388 .46
! 1927. Newsdealer sales, . ........o0v.. 11,722 44
' Your Wave ¥rom the Broadeast Receiver, Gale, page 46,  -Advertising sales, Handbook ,...  2,215.00
| May, 1927, Handbook sules. .. ............. &,064 . 82
The Ident.fication of Radio Frequeney Harmonics, 1Mues and subscriptions......... 11,046.76
Waters, page 34; August, 1927, Back numbers, ete.............. 495 .87
Calibrating Short-Wave Receivers and Wavemeters from Emblems........ B 72,76
Hroadeasting Stations, Huddy, page 41, October, 1927.  Interest earned...... Crerereees 374.80
A Combination Fieldmeter-Wavemeter-Voltmeter, Wood- ~ Cash discounts enrned. ......... 264.72
ruff, page 89, May, 1925, Bad debts recovered............ 4.00 851,149 .63

A Resonarce Testing Method, Teachman, page 41,
July, 1923,

The Frequency Measurement Problem, Hull, page 9, Deduce:
October, 1928, - Returns and allowances. ........ $3,524 .75
A Frequency Meter Combined With the Receiver, Wond-  Provision for news stand returns. . 450, 13
ruff, page 41, December, 1925, Discount 2% foreash. .. .. ... .. 3406
' Home Suggestions for the Monitor, (irammer, page 43,  Fxchange and collection charges. . 16. 4,631.83
' December, 1028, . T e
| Coupling to the Monitor, Experimenters’ Section, page Net revenue............... $146,517.80
; 7%, Kebruary, 1929, "
. Notes on "A Frequency Meter Clombined with your EXPENSES
| Monisor,” Experimenters' Bection, page 43, March,  Publication expenses, @87, .. .. . $13,311.52
. 1929, Publication expenses, Handbook , 2,161.19
alxbratma the Heterodyne ¥Frequency Meter or Monitor, Salaries. .o oviii it i i 15,305.38

yrammer, page 46, April, 1929, Forwarding expenses, ......... . B4, 14

|
! Ttilizing tie Standard Frequency Transmissions, Lan- Telephone, telegraph and postage. 1,720.78
; singh, pege 30, September, 1929, Office supplies and general ex-
' A Worthwhile Clombination, Pollack, page 17, October, POISEB. v oo eeee e nnns 3,075.54
I 1929, Rent, light and heat............ 917.57
i A High-C Heterndyne Frequency Meter, Dudley, page 9,  Traveling expenses,. . .......... 2,486, 70
‘ November, 1929, Dlepreciation of furniture and
' Notes on the Monitor, Grammer, page 51, February, 1930, BUMIPINEIE . vyt 497 .74
* Frequency Standardization, Clapp und Crawford, page  Communicsiions Department field
; 9, March, 1930, BEPETISES. . .. <. ieaaaaaiaans . 112.54
arters Stati eXpenses., . ., 30, 5¢
| PROCEEDINGS OF THE INSTTTUTE OF RADIO  hed qors wntien oo Demees o 18000
ENGINEERS: e
A Method of Measuring Radio Frequency by Means of a ‘Total expenses. . ......... .. 40,373 .90
Harmonie Generator, Hund, Aueust, 1926, s e

April, 1027,
A Precision Method for the Deterininution of High Fre-
quencies, Aiken, February, 1924,
Precision Determination of Frequency, Horton and Mar-
rison, February, 1928,
Thermostst Design for Frequency sStandards, Marrison,
July, 1928,
i The Dependence of the Frequency of Quartz Piezo-
Electric Oseillators Upon Circuit Constants, Terry,
Novernber, 1923,

!
|
I Pleso-Islectric Crysials at Radio Frequencies, Meissner, Net gain from operations . . . $h 143.90
|

Silent Reps

Tt is with deep regret that we vecord the
passing of these amateurs.

. . e ,

! Magnetostriction Oscillators, Pierce, January, 1929, Emerson T. bhowen: “’30(41 Abeseon!
A Rystem of Frequency Measurements Based on a Siagle N.J,

Frequency, Hall, February, 1929, Arthur R. Boyee, W6DIB, Phoenix, Ariz.

A High Precision Standard of Frequency, Marrison, Arthur B Sfrong W6DOO Mal‘ip oB8,

| July, 1929, * Calif ok >1 i 4

TEXTBOOAS: Clyde ). Amos, WS8BNR, Altoona, Penn,

! Radio Irstruments and Measurements (Rureau of George J. Strum, WORTU, Macomb, Il

Standards Cireular 74),
Principles of Radio Communication, by Morecroft.
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W1AOF

HE average radio amateur has diffi-
culty sometimes in constructing his own
equipment, for modern apartments and
flats 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 howme 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.. Greenfieid, Mass,,
there is little to prevent him from building a neat

two keys are at the right. The Telechron (clectric)
clock is a mighty wseful picce of equipment
around the amateur station, for it never has tobe
wound, The aluminum box in front, of the trans-
mitter is a self-contained receiver which may
cither be used as a portable set during the summer
ar, a8 s usually the case, asg 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 frame,

s

W1AQF HAS CONVENIENCES FOR GOOD OPERATING RIGHT AT HAND

and complete amateur station. The owner of
WIAOF is & machinist by trade, as those who
saw the story of his receiver in the December,
1029 issue of QST may have suspected. te has
his station located in a cozy room on the 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 a General Radio audibility meter
which is used to give accurate audibility reports
on the weaker signals. A pair of Baldwin 'phones ig
immediately in front of the receiver, while the

THE RECEIVER

The receiver at W1AQF covers the frequency
speetrum {rom 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 sereen-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 comment 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 & wooden frame 6 fect high, 30
; .
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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,
milliammmeter for the plate of
the 861, and (—1500 d.c. volt-
meter. The voltmeter is pro-
vided with long flexible leads

IND. AF.
Ux-201A

o s0 that all voltages except the

plate voltage of the 861 may

£ 8w

be checked regularly. In the
v second row, may be seen the
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it zm 0-500 d.c. milliammeter in
aer the plate cireuit of the 204-A,
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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

i
!
| Rnd. AF
I
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i

i inches wide, and 21 inches deep. The paneis are
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-
Iator when given a coat or two of varnish. The
transmitter is 2 erystal-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 7178
ke. The output: of the erystal circuit is capaci-
tively coupled to au intermediate amplifier which
draws 125 miliamperes at 900 volts.

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

The final amplifier is a UV-861 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-ohm geries resistor. Edgewise wound
ribbon is used for the tank inductance and the
circuit is tuned with a 3000-volt 23-plate Na-
tional condenser. The antenna is inductively
eoupled to the:tank circuit of the 861. Antenna
i current of 2.5 amperes is obtained.

FIG 1.— WIRING DIAGRAM OF THE RECEIVER AT W1AOF
Delails of this receiver were published in the December, 1929, QST.

only partly visible above the
monitori is a 0-15 a.c. volt-
meter for the filament of the
204-A and %61 tubes. The

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-
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the filaments of 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.

oY 60

+2000v.

FIG. 2

fg— REL type L induciance.
Lo~ REL type S induclunce.
L3 — REL type S inductance.
Ly— REL type S inductance.
Lis— 9 turns of Yi-inch copper lubing, 3 inches
in diumeter.
Oy —~ 100-ppfd. condenser made from 00-pufd.
National condenser.
Geppfd, tuning condenser.
O-pufd. tuning condenser.
460-pufd, tuning condenser.
€ b ASU-upfd. tuning condenser.
( e HU0-ppfd. roupling condenser,
¢ 2000-ppfd. by-pass condensers,
0.5-ufd. by-puss 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 {rame 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 and 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 mayv
be tuned from the side for convenience since
apace is somewhat limited.

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

+900V. ~ 90V,

~2000V.

Lo A SCHEMATIC DIAGRAM OF THE TRANSMITTER

Ry~ Allen-Bradley radiosiat.

By — Power Clarostat,

Its — 20),000-voltage dropping resistor,

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

3 ampere thermo-ammeter,

¢ S-gmpere thermo-ammeler,

Ay — S-ampere thermo-ammeter (shunted).
A4 — S-ampere ther mo-ummeter.

Aw— Osctllator plate current meter,

As~— Plate milliammeter for 203-A tube.
Ay — Plate milliammeter for 704-A tube,
Ay — Plate milliammeter for 861 tube,

Vi (15 a.e, filanment poltmeter,
Va— 0-1500 d.c. plate voltmeter.,

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 ret'civing antenna,
Beeause of the sensitivity of the receiver, a small
wire is all that is reqmred however.

e Strays Ky

On the circuit diagram of the tube-tester
shown on page 22, February QST, the lead from
the plate prong of the plug should be 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 Opera~
tor’s License,” the legends for Fig, 1 and Fig. 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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Devoted to the interests and activities of the

INTERNATIONAL AMATEUR Rapro UNION

President: H. P, M4ixmu

Vice-President: C. H. STEWART

Secretary: K. B, WARNER

Headguarters Society:
THE AMERICAN Rapro REray LEAGUE, Hartford, Conn,

American Radio Relay League
Asociacion E. A, R.
Associazione Radiotecnica Italiana

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

Fxperimenterende Danske Radicamatorer
Nederlandsche Vereeniging voor Internationaal Radio-
amateurisime

New Zealand Association of Radio Transmitters
Norwegian Radio Relay League

Radio Society of (Great Britain

Reseau Belge

Reseaun Emetteurs Francais

South African Radio Relay League

Wireless Institute of Australia

Conducted by

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
been made up especially for the purpose. 1t is to
he regretted that the cut can’t do justice to the
eertificate. 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 o dozen of the new W.A.C.
awards have been sent out so far. Why not send
in your cerds now and get yours?

Also in the previous issue we mentioned the
possibility of 4 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 seections of the Union. We
are happy to announce that this plan, which was
originally proposed to the Union by Mr. De Neck
and the Reseau Belge, has been approved. The
procedure under it is as follows:

Any amateur who wishes to send in hig cards to
Union headquarters for the necessary confirma-
tion of six-continent QSO may still do so. But if
the amateur is-also a member of oue of the na-
tional sections of the L.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
gaying that the cards have been examined, that
the varigus requirements necessary for the issu-

A. L. Budlong

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-
quarters, and a W, A.C. certificate will immedi-
ately be issued.

‘We believe this suggestion will meet with favor,
sinee it does away with the necessity for sending
valuable (JSL cards half way around the world,
with the chance of their being lost in transit. The
various national sections 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 1026 (first
yvear of W.A.C.} were listed.

About the time this report gets into print,
{Inion Headquarters should be receiving replies
from the various members of the 1'nion to the
questions proposed in the January calendar of the
Tnion. 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 QSL Bureau as
given in this department a short time ago. It
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seems that the correct address is now: (S
Bureau, W.LA, Box 5120P, G.P.O,, bvdnev,
N.SW, Au%traha

Our 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 AR.R.L. are keeping
everybody pretty busy. Only 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 Pacific 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.C.T,

Philippines. .
Japan, ...

China, ... PR P
Hueaits Sertlernenta, .. oL ..
r\Talav State.

lwv. /H»(l:and
Australia, L.
mouth Afriea
Hawau and Aluska
=outh Amerien
Central Amerien .

BELGIAN BECLION

By Paul de Neck, Pres., Reseau Belge
DX stations have st 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 bovs.

COur general annual meeting was held on the last
Bunday 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 may be interested in the
report of our very graceful and active YL, Mrs.
Ulvix, wife of our Hon. Secretary, whoismanaging
thig section of the Reseau Belge. Bhe tells us that
gince last March more than 20,000 cards have been
senf. or received through her office! Y1 ONIOU
is also well known as acting as the very “dolee”
gpeaker of 40’s 'phone, and has done some very
fine dx, being heard R8 in Northern Scotland.

Amateurs who speak French might be inter-
ested in izking out membership in the R.B.(§1
per year) and getting our monthly paper QSO.
We also have some wvery pretty membership
certificates, for their station walls! T1i!

Fanio-K

Puaeific Cou S N

Bis-8:30 o PSITL (1830-1630 (.0,
P L3O 1600 G
5.7 (1@;}4;:3-:: 4.0,

T (1530 GLOUT
aan, P.8.T. llthO— 700 GO T 3

740-11:00 p.m, P.8 "'T' «fl.«m-(r/no GOT
10:00-11:00 p.m, P.&.T, (06000700 (.C.T.)
BRITISH SECTION
By J. Clarricoats, Hon. Sec'y, R.5.G.B.
During the early part of this year a marked
increase in activity was noticed on the 2%-me,

One of our new amateurs, ON4GLK,
did an excellent job in working New
Zeuland with low power and an indoor
aerial, being received by ZL4AJ about
R6! FB, indeed!

in the lLiege district ON4JJ, also
working on (4-me., had two good con-
tacts with the Yukon, while the “litile
grp dx stn’ ON4FP is perking better
than ever and making lots of contaciy
with Australia and W6 daily, from 0600
to 1600 G.C.T.

In our Brabant distriet, ON4RO and
ON4FT did good work, and ON4WX
was heard on "phone K3 by W2AZO.

ON4UTT has now worked WAC on
'phone! (FB — A 1.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 eircuit, and about 60% 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 GEWK we record that

GHLL and others have made connections. Kuro-

pean (JS0’s have oceurred with some regularity,
(Continued on puge 62)
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' W. Clyde Townsend, Radio Operator, 8.8. “ Ripley

P Castle,” 76 Willon Ave., Southampton, England

‘ 70006000 Miles 8. E. New York

[ 7O00-ke. band

;wlala wimk wlmx wibai wibjo w2xac wiapf wlawm
wiov wdft wBay ctlaa ctlbv ctlee ctlow ct2am ear9s

| #i8jq frearl5s

| 14,000-ke. band

" wiadw wiard wiaxh wibil wibob widp wids wlir wlog

wlra wive w2amr w2atx w2bex w2bih wZel w2ip wivd
winex w3ake w3pf wHaau wsbai wSbkp w8box wxbrh

. whefr wlnen winxv w8em w8rd w8tk wiql wiabu whcuh

. wherg wimt ctiaa fklr2 z2bm g2ma ginml gdvm py2bf

. py8ia uw2x velea xearn xYa zsdt zubs

B000-5000 Miles 8. E. New York
7000-ke, band
wiajb wlamr wZavm wZbvy wZju wlku w2qn wdasg
wi3dh wdatk wieg wity wreml w8dgd ctlam ctles ox7
eard8 earl15s freari49 frear1sl

14,000-ke. band
wiaso wiadp wiez wive wlafr w2anj w2aog w2ayt wibaa
wlbex w2bjs w2bux w2bkv w2el wiin w2mb w2zg w3in
wivh wiof wdnef wlbek wibud wiavw wibdw whdre
widzx wiftz wigiy. wimt pylah py2ad veZas vosaw zsdu
| 50004000 Miles 8. E, New York
' TON0-ke. band
wisgn wibds wibyr wie] wiila wimk wlon w2ajp wibal
w2bd] wiZebp wdft 36am wboj wilarg wibaz wsbkp wsbug
whedr wipm widbj. wink d4ha ear 11l vedes

14,000-ke. band
wlavu wiaze w2amr w2bbv w2bwe w2zg w3ajh w3bdv
wiwy wdil wbbtd wTadb w7ii wlafg wlbet wibey wSbpz
wibti wgefr wided wSdma wSdwm w&em wHoz w9bpl
wibie wifiz wiflh wiitz wlghx wigfz cedfc ctibd f8sma
gbwt helle ondfp onthe py2ba velesn zs6wt

4000-3000 miles 8. E. New York

7000-ke. band
wiabz wiadw wlauk wibds wiemz wieid wilk wimh
wimk w2amm wlaoo w2arj wlatx w2ayz wibal wZbso
wlend w2exd w202 w2uk w2ve wiabp wiand wianh
wiapf wiard w2awm wlaws wdafw wdaild wiex wift wdfx
wédge winn wdil wlakw wlamw woui wSayw wibgy wibdj
wihqu wiledi w8eml w8dsa wBdyk wipm wSrj wsvl wibly
wOdpv wiebo wiitt wizd emiyb veZax vedeq volav
i 14,000-ke. band
3

wirw wlwe w2aaw wlary w2bex w2bkv wdagr wier wiajw
widet. whbinu gbis helfg kdkd lubfe pylcm py2ik oadr
veloa velsj
! 3000-2000 Miles . E. New York
! 7000-ke. band
I wiacw wiapz wlawe wibop wibvw wlev wleu wiif wilz
. wimk wivp w2ahr w2alk wibdh wibgv wlbpn wbri
| wibst w2bsw w2kj w3ahp w2aiu wlaiw wianh wibnu
. wshh wimt w3pm w3vr wdahi wdarh wdel wdew wiis
! walt wilx vdvh wiabj wsbdd wébam wibxv wdpj woky
Cowiel wimo wSRahe wSaht wsSbip® wlbpf w8bvp wsbxw
wlean wlerr wariux w8ld w‘ﬂ.u wﬂaah whaew wﬁhdl wicos

]‘LUUO-LQ. band
wiblh wizz w2aey w2bg w2bia w2rd wizg wiacw w3aty
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whin wbts wiabe wlbek widip w8djv w8gu w8ma wlahb
widef witftz wis) helfg veZea

20001000 Miles 8. E, New York

7000-ke. band
wiff w2ags w2bdh w2bph w2eb wZns s2uk s2vi wianh
wadbkt wila 35amk wtbh w8aes w8safk wXlbwk wheel
wldkt w8vp w8yb wiayd wiWbbr wieiv widek widud
wiell wiiyp em8yb d2be f8jma .

14,000-ke. band
wlabg wisgn wiaig wikh willk w2bse w2el wibph wdsy
w&auu w8bed w8bet wiocpe wibdw wiexw wisj w9zo lu2dj

VK3CX, Alan G. Brown, 8 Mangarra Rd., Can~
terbury E7, Victoria, Australia
14,000-ke. band

wlagt wiry wive w2aoz wlarb wZavm w2el w2jn w2tp
w2vd wdael widdv wie] waft whiv whly whqu whrg woan
wobax wbBbvx wtdmk wodre wbepz w7ig w8bug wSefr
widiv wltk widqu wia wiat wsbs acibd ac3fr ctlaa ctlvx
evhor dduak f8da f8ex i8fk fxgdb fRrko {8wb fakbak flle
fm&bg fm&sm g3by gibz gbhwk gbhp gbvp jixz j3fz Lkobhl
kb6boe kbrl lu3dh omds oadt oklrv ondau pkijr pk3bm
pkd4az pkdbo susan suBwy vgZbh vu2dr vsdab vsbne
vabag vsbah vaTap yilac yillm zsb5b zs6z ztle wthr atox
aubw
7000-ke, band

wledx wicid wiept wiexl w2ns wilwr w3wy wiol wipg
wiyw wbhad wbam wbauk wtaxe wtbwk wbeli wboww
whdul woekr wbwa wbzbb w7kt w7ts wibau wibaz w8beq
wids wlebj widoe whez wigv wive kalce kalem kald)
kalhr kalpw kalxn kidyc kiieqm ac2az bw

W4AKH, Ed. Connell, 230 Sorrenio Rd., South
S (u;lcsonmlle, Fla.

ce2ab ce3ab cexbf celci celdda celdg ceSws cedas oxloa
cxak exewk fRda ghye gbhp gévp gbwy helfg heZjm
kbaew ktboe Iulba luZaa lu2dj lusdh lu3fa lu3ca luddg
lutfe Insd] lusdy uddt oadi oadq ondz pylah pylaw
priem pyler pylia pyZay py2bf pyZbg py2ih pyZab
sulaa_voXae vosme x9a vk2jz vk2no vk5dx zllap zlibs
2i1bm ziifr 212a¢ zizbe zi2bh zl2gh 21328 zl3cm zldba
ACSHM, H. MacGowan, ¢/o A
Shanghai, Ching
70D0-ke. band
wbhafa wbam wharv w6bdx wobijr
wbeas wheub wheut wbdip whdvz wtebg whebn whes
wheoz whehi wterg wtetn wbewe wbhm wbwa wiabx
vk2jq vkZmr vk3jy vk3pr vkirb vkicg vkdhg vksit vkSIf
vk6aj vk6mo vképk zllaa zilbb zllbi =12aw zl2da zi2gd
#14bi zidbn

rican Club,

kbavi pk3bm wéad

14,000-ke. band
eeldag ceddg fiklrp Iudaj luddh luZea vk2rx vk2jj vkZno
zilfe zilfv ziifu zilfw 21iws zllan zllap ziZbb zl2gh z13aj
zldem

EAR117, Luis de la Tapin,

Tahern 26, Barcelona,

Spain
7000-ke. band

wizbn wiaw wlajx wlba wimk wizb wlanh wiamr
{Continued on page 72)
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Correspondence

The Publishers of Q8T assume no responsibility
for statements made herein by correspondents.

Splendid Cooperation

War Department,
Office of Assistant Secretary,

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

I have learned of the splendid codperation of
the American Radio Relay League in connection
with the recent tlight of the First Pursuit Ciroup
from Selfridge Ficld to Spokane and back, and
esire to express my sincere thanks to the mem-
bers of the League for their help. .

Such devotion te a purely voluntary duty as
has becn displayed on this oceasion 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
which has come to be highly regarded for its
aceomplishments.

Please convey my thanks to the officers at the
tieadquarters 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 flight.

Sincerely yours,
v B Frubee Davison, dssistant Secretary of War

A Word from Dr. deForest

318 Fast dsth Street,
New Yurk City, N. Y,
Dear Mr. Maxim:

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

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

‘To these vouthful pioneers in wireless teleg-
raphy [ looked first to take up the idea of the ra-
dio broadeast. Tor these, with a scattering of
ships’ operators, constituted for years the only
wudio audiences.

Had it not been for the American amateur

UsT

Arriz, 1930

there could have been no radio broadceast, and no
radio indusiry as it exists today.

To one [lamiliar with the actual econditions
existing fifteen vears ago this truth scems self-
evident., The world at large, the radio industry
with its $600,000,000 annual turnover, Ilittle
realizes this fact.

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

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

And on how many oceasions have these tireless
amateurs alone heard the faint 808 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 techpnique of modern short-wave
vadio 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 only 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
confiscation.

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 by book-
knowledge and predetermined notions of the engi-
neer; of youthful enthusiasm, the fireless 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 price.

And little does the amateur ask in recompense
for all of this. Merely to be left alone in a now
eramped cranny in the wide fields of 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 possible 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 eone.

THE BUDDY

"Yhis handsome **Buddy” model
has a metz] case with panels in
beautiful birl walnut effect. The
| trim is silver and ebony inlay
finish, The legs as shown are
standard ecuipment. An improved
Crosley Dynacone power speaker
is included at the price. and is
installed under the cabinet. Uses
six tubes —- two Screen (Grid No.
| 224, one No. 22%-as a bias-type
power detector feeding into two
¢ N 171-A’s connected puash-pull,
and a No. 280 rectifier tube, Has
built-in  power supply unit in-
corporating  genuine trouble-free
Bershon condenser, The dimen-

slons of the “Buddy” are: 24"
high, 173%4" long, 101" deep.

The CHUM
5’75 <00

Less Tubes
Sereen (Grid
Nentrodyne
Power Speaker
New Low Price

Home of WLW ——

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
cemstructed of 3- and g-ply wainut veneer with
ruatched ()rmnml walnut front panels, The
ceuter panel is of vich golden maple. An im-
proved Llynacone woving armature electro-
magnetic power speaker is um:.‘edled in the
cabinet. tises aix tubes — two Screen Grid No.
224, one No. 227 as 4 bias-type power detector
feeding into two No, 171-A’s connected puxh-
pull. and a No. 280 rectifier tube. Has built-in
power supply unit nmorporatmz ;,f:uumc
trouble-free. Mershon condenser. The dimen-
stuns of th “Chom™ are: 28147 high x 26157
fong x 14" deep.

Powel Crosley, jr., Pres.

CINCINNATI, OHIO

The PLAYMATE

This beautiful wood model, shown
below, is built of two-tone walnut
veneer. This set incorporates the
seven-tube refined Crosley Mono-
d chassis. It uses two Screen
Grid tubes Na, 224, one No, 22
tuhe as a bilas-type detector. one
No, 227 resistance coupled first
audio, two No. 245 tubes in push-
pull 4nd one rectifier No, 280,
T'he “Playmate” incoiporates the
fatest refined Croslev Type “M”
Diynacoil  power speaker, con-
cealed in the cabinet, The dimen-
ons of the “*Playmate” are:
5% high, 28 long, 1635’ deep.

The COMRADE

This set is (-mlosed in the same
cabinet as “Playmate” but
incurporates rhe refined Crosley
Unitrad eight-tube chassis, giving
somewhat greater sensitivity an

perlormanw dne to the use of
three bcreeu Grid tubes instead of
two. 1ou ve never seen so much
value in radio for ouly $ros.00
less tubes.

¢ The PLAYMATE
“ 890 Less ‘Tubes
Screen Grid
Neutrodynr
Power Speaker
New Low Frice

Phone a Crosley Distributor today -— or, if you prefer, write us direct
Western Prices on All Models Slightly Higher

THE CROSLEY RADIQ CORPORATION

“The Nation's Station

’ : YOQU'RE FHERE WITH A CROSLEY

RAD1O-
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RADIO /TUBES

PIONEERS 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 therefore to all
America, the meager channels for work which
Washington has still vouchsafed them; and which
ig all they ask.

May the nation stand behind you in this task.

Most sincerely yours,
— Lee deForest

Check — and Double Check!

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

I have heen reading QST for several years and
have noted the many articles on off-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 eall CQ under 37.4 meters (NAA)
and get called by almost everyone 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
aperation we have no NAA at the bottom of the
band — no marker that is known of at 7300 ke.
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 even 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 botiom of the band, think-
ing, that WEM marked the exaci bottom of
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
eontributing to the eutting of our own throat.
Some one of authority is bound to be listening,
not only in this eountry but in others, In saving
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 hands 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 » 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 encugh 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 “‘(ive me
liberty or give me death” might quickly he
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 I get thanked very much for this,

SBay You Saw It in @87 — It Identifies You and Helps Q87T




Fool Proof Condenser Performance

Compare the new Sprague Elecirolytic 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
pure aluminum; no welded or riv-
eted joints either above or below the
electrolyte.

B Screw type socket nlonntlng making
for maximum ﬂex1b1hty 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 circuit 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 preﬂse
skill as the Sprague electrolytic. Types and sizes
to fit your every condenser need.

SPRA_GUE‘ SPECIALTIES COMPANY
QUINCY, MASSACHUSETTS

SPRAGUE ELECTROLYTIC AND PAPER CONDENSERS
WILL SOLVE YOUR CONDENSER PROBLEMS

— -
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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, Ilinois, U, S, A. 4436

but again there are fellows who euss me out in a
nice way. What I am kicking about are the ones
who do not appreciate what 1 am trying toglo for
them and tell me I am all wet, T would like to see
100Y% codperation and sportsmanship. My in-
struments are kept calibrated regularly and I am
not very far from right.

— L. E. Harrison, W5BAM

“Little Modgey” Lends a Hand

3843 Boyee Ave., Los Aungeles, Calif.
Editor, QST';

Thank you very, very much for your Technieal
Information Service letter of recent date which
put a 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 so too.

While we are on the subject of the modulom-
cter, let me thank you again for advising me to
build one. When the article describing it appeared
I did not give it much thought. Other bhams
seemed to get passable modulation with the use
of simple apparatus mostly from the “5 and 10”7
store. | have invested in sbout 12 tubes counting
the rectifiers and counld not seem to get out of the
back yard. Instead of investing in atill more
apparatus to find the trouble, why not throw out
eight or nine tubes and associated equipmetit.
This “reasoning’ was the composite opinion of

most of the hams who visited the layout and tned
fo get it perking.

My trouble baffled them all. We all sweated
with voltmeters, milliameters, C biases, tubes and
everything changeable. Then I built my modulom-~
eter, in a nice little carrying case with batteries
enclosed. Right off I found the trouble wasg in my
microphone. When 1 put the modulometer on the
grid of the first tube 1 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
an 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
as QST suggested. . :

— Jamies Kirk

Why Not Dummy Antennas?

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

Although [ do not helong to the A RR.L, I
am very enthusiastic about amateur radio and
shortwave communication, I own stations W1AU
and WIDYU.

During the first three days WoDYU was
placed in operation I 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!)

80 Hay You Saw It in Q8T - Tt Tdentifies You and Helps G87T

|




cadquarters
- for Radio Instruments

Jewell Instruments have been the favorites of
amateur broadcasters 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 high frequency meters are also
available. Equip 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 makes 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 servicing.

Jewell 409 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
curreni, simultaneously, for instant eom-
parison. Unquestionably the deluxe kit for
those who want the last word in portable set
analyzers. Pattern 409 is backed by the same
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 offers a complete instrument service to radio
amateurs, service men. and manufacturers. Write us
! about your instrument problems

Sewell

‘ [® 37 YEARS MAKING GOOD INSTRUMENTS ez W
m,\ 7 '""""'W"Il i ]l ilwunu umuu"ufm i ‘,;t_:uct; o 93;33 onicin? aes
. ; i "[ ﬂl m unﬂﬂ 2’;‘;3. ;“‘25.:‘€§ line of Jewd
H ! . : orap] :
%’W“ ol hide T bl Iostru
ks BT, [l el

409 SET ANALYZER
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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-

Compare These
Oscillograms

Qscillogram showing noise-

Iess performance of Bradley-
unit Resistors.

Oscillogram showing noisy
performance of other iypes
of resistors

perature,
moisture,
and age do
not affect
Bradleyunit
accuracy.

Follow the
example of
ieading radio
manufactur=
ers, and
standardize
on the Brad-
leyunit.
Write for
further in-
formation
and prices.

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 sntennas? Or perhaps s
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, I do tell ye that ST is
the basig 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 wouff-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 ¢ame 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
daghing 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 (ue
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 might is without sleep and the day without
work, and why should not Cue Ess Tee be called
the root of all evil?

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

—J . Gray McAllister, Jr.
W3AEV, WoGX, W4BT
P.8. - I'm sober, and the check’s good.

LA.R.U. News

{(Condinued from poge 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 thermselves no
marked progress can be mentioned ag vet,

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 8o of 1930,
No outstanding work has heen 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, WNavy, Air
Mail, Coast GGuard 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 leadets to make radio
histoty.

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 prompely,

W het and thot jries ¥4

s L x4
| ading &Y Gormant

b what u; cheir P¢7
: ubod
I
|

Send
the coupon
for your copy

Frm——m e —

Sereser et oosconene

{ Cornine Grass Worxks

i Corning, N. ¥.

b Gentlemen:
: { Please send me copy of your new
| I bulletin on Radio Insulators.
i — o Name .
; = y
, 5 T P
I Tt Address

H

i

f

]

1
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New Amateur Band

Oscillating
Quartz Discs

A DELUGE of orders for oscillating quartz

dises from amateur stations throughout

the country has forced us to specialize in

oscillating discs  exclusively for operation
within the amateur frequency bands.

In aceordance with this new policy of quartz
dises 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 Ke¢

Dises (BON Code) £10.00
Class 2 3500-3550 Ke

Discs {BON Phone) $15.00
Class 3 3500-3650 Ke

Discs (40N Code) $12.00
Class 4 70007300 Ke

Dises (40N Code) $15.00
Class 5 3500-3600 Kce

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

Discs (20N Code) £16.00
Class 7 3525-3575 Ke

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

Discs 208 Phone) $20.00

All erystals are perfeet dises, 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.

Bach crystal comes complete with spring
pressure type of holder, free of charge. A
{aboratory eertificate of exact frequency is
supplied with each crystal.

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

ORDER DIRECT FROM

CLIFFORD E. HIMOE

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

THIS ADVERTISEMENT

subject connected with radio communication are
reminded that the Contact Bureau section of the
Society 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 U'nion), 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 hLave
sueceeded 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.5.G.B., 53 Victoria St., London, 8. W, 1.

DUTCH SECTION
By H. Pomes, Ass't Traffic Mgr., N.V.LLR.

Although, generally speaking, conditions have
not altered recently, there are a few facts worth
mentioning as regards work in the three bands
uged mostly these days. In the 3550-ke. band the
American stations were heard more persistently
than in the 7000-ke. band. As¢ for Turopean
eighty-meter 'phone we must say that there are
not many. Unfortunately, most newcomers
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 codperative 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 LA 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 German and a few English
"phones only being in this class. When not inter-
fered with, good code work was 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. Mareh, however, should “wind up” the
best season for this band, if the experience of
former years is any eriterion. Australia, New
Zealand, South Afrieca 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'v, D.AS.D.
We are very pleased to announce that licensed
German amateur stations are now permitted to
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wlHE NAVYS ]EAGLEﬂ

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 fundamentally right, their
i worth proved over a decade of hard, exacting service.

Take a tip from the experts and leave nothing to chance—that
outlit you expect so much of deserves CARDWELLS.

| There are CARDWELL ¢ransmitting condensers for Amateur, §
Commercial and Broadcast use and receiving condensers in

T199—4 super trans-

| several types and a broad range of capacities. lteing - Congenser.
| Cap. .00D33. Air

gan—3/32"  meas-

All good dealers carry Cardwell Condensers. If you are unable ured from stutor 1o

to obtain them, write direct. Send for literature.

~TCARDWEL L
==l CONDENSERS

The 201-E (2 plates). A
\ taper plate condenser for

short wave receivers. THE ALLEN D' CARDWELL

I The stator plate is ad-

josiable, aordioe ma MU ANUFACTURING CORPORATION

50 to 10 mmid. Price $4.

E,—;_—;—_J 81 Prospect Street, Brooklyn, N. Y.

i

Since [)roaJCdstlng Aegan

”TH‘E STANDARD OF COMPARISON 7/




TESTING INSTRUCTIONS
FOR SERVICE MEN

A
\\\5‘““ ‘““@E\«s‘a

ﬁi‘:‘o“ ‘:\\ ™

For
use
with

Model
547

RADIO SET TESTER

This Instrument, and this Manual which is
furpished with i, 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 i3 preferred
hecanse of its dependability, ingenious design
providing ease of operation, compactness and
light-weight portability. It will make all the
required tests on any A. C. or D. C. set. Durable
hakelite ease and fittings. Provided with 314"
diameter instruments.

Fei2yN
IN §T RUME T@

WESTON ELECTRICAL
INSTRUMENT CORPORATION

02 Frelinghuysen Avenne Newark, N, J.

use & part of the SU-meter band, from $5.71-
33,83 meters. It is hoped that this privilege will
help to relieve the congestion on the 7000-ke.
band. Already several German amatcurs have
moved up to the new territory, two of the first to
go heing DIABV and DIADU,

Although spoiled by QRM, quite a few W-
amateurs were, heard on 7000-ke. with good
strength as carly as 2200 G.C.T, and quite a {ew
German amateurs worked them, among them
being DIABR, D4UAL and Dg¢s7. The lutter is
using a brand new transmitting system, which will
he dealt with in an early issue of our official or-
gan, C'Q.

Home good low-power QSO’s with American
amateurs were effected, among them being those
made by D4BY (6 watts) and D4GY (7 watts),

On 14-me. mueh European traffic was carried
on, in addition to some excellent DX, D4GO
4 watts) worked ZSON and FIK4RM, and D4GJ
(2.5 watts!) had QS0’s with FM. DAGW (3
watts) worked FFM and YT,

NORWEGIAN SECTION
By G. H. Petersen, Viee-Pres,, N.R.R.L.

C'onditions during the first part of the year
were bad, most stations reporting ()88 and weak
gignals. However, some 11, 8. A. stations have
been worked by LA2B and LA2X. 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
O8O's. At present he is working in the 7000-ke,
hand. LA2C and LA2K are increasing power to
50 watts, hoping to warm the Zeddie detectors
goon. Hil

{ne of our members who i now a ship operator
worked aroateurs practically every night while
lying in the Black Sea recently. He was QSO hoth
the Fast and West Coasts of the United States,
among other things, although this was done later
when the ship was off Alglers. All work was
accomplished tn the 7000-ke. band.

i4-mec. conditions have been rotten.
says hig only DX has been a long ZL.

Or new regulations have not vet been issued,
negotiations still being under way. Our govern-
ment officials are steadily pursuing their aciivities
against 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 authorities. To this end
we would like to request all forelgn amateurs to
refuse to communicate with unlicensed Norwe-
gian transmitters. All licensed Norwegian sta-
tions have ealls following the form of LAILA,
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 QSL
Bureau.

LALG

SeANISH SECTION
By Miguel Moya, Pres., Asociacion E.AR.

Omne of the most noteworthy events in the
Spanish amateur world this winter was the con-
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n X T l Re. T. §. QUALIFIES YOU TO MAKE MONEY AND IT.
o Re

$ SERVICE KEEPS YOU UP-TD-THE-MI:U‘I’E ON THE R.T. 1.

AWEEK
Raddiv

Operaior e
| Brs15%
‘ W

Bra Pay JoBs! Srar® TiME PROF-
yral A FING BUSINESS oF YOUR
OwN! They're all open to you and
othér 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. Wiil you
answer this eall? Will you get ready
for a big pay job WNow and stepinto
# BIGGER ONElater on? You cando
it BASILY now.

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

Radio alone, pays over 200 ML~
LION DOLLARS & year in wages in
Broadeasting, Manufacturing, Sales,
Hervice, 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
opportunities for ambitious men,

(et into this great business that is live, new
andup-to-date, wherethousandsof trained men .
eadily earn $60 to $100 a 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. I. way with F. H.

NEWEST DEVELOPMENTS IN RADIO,

AND UP

fadiv Fayineer
Feaistiong Sali ] .

© B S Right at Your Finger Tips

WHEN YOU ARE RTIL TRAINED IN

RADIO-TELEVISION ~Talking Piclures

FRED H.
Chief of R. T. 1. Staff
Twenty years of Radio
Experience, Firatto ex~
tablish two-way ama-
fenr commuuication
with Eurcpe, Former
Traffic Marager of

mencail io Relay
h:a;ﬁxe‘_ Lient(ommana
dee U, 8. N, R. Inven-
tor and Desix‘mer Radio
Apparatus. Consoltant
Ra ho Enzir;e;{. 'lgﬂn;v
in charge of - o Ao
Radio_‘fraining — and
vonwill lil;egxiis Triendly
manner of helping vou
realize your a&b?ﬁon.

SCHNELL

offer you. Find out
whatother menare
earning. Spw How

(ASTLY You CAN
GET STARTED. Get
the facts about
Radio, Television
and the Talking 3
Pictures,firsthand, %

Amazingly Quick Results
You want to earn Bic MONEY, and
yvou want some of it Quick. R, T. L.
“Phree in One” Home Training—
Radio-Television-Talking Movies—
will give it to you, because it’s easy,
practical, and is_kept right up-to-
date with last minute information.
In a few weeks you can be doing
actual Radio work, making enough
ExTtra MoNEY to more than pay
for your training. In # few short
months you can be all through—
ready tostep into a good paying job
or start a business of your own. A
Big JoB—BiG, MonEy—A Bia
FUTURE. There is no other business
in the world like it.

Investigate—Send
For R. T. L. Book Now
Don’twastea minute. Findout what
the great Radio indussry, which has
grown faster than the Automobile
and Motion Picture business, has to

TELEVISION AND TALKING PICTURE

<3

RT. I.Tréz'm'ny
BringsBiy)obs
Lz'ke:[hese./

$500 EXTRA MONEY
4 iN2 MC:]NTHSb‘ a o

{ fo_comrs: 5 enabled me
o 560 I bwa muntha, thia 18 all
P ¥ ave s permanent
position with my father in our store, I
&ive you all the credit for the abuve.

3. NOFF3INGER.
R. 1, Box 81, Greenville,

s
MAKES $25 A

f make as bigh as $25.00 per day and

00,00 in 2 months from

Hadio work. Lhat’s not su bad when

v 19 and in a small town. Xou

did ail )inu %g?ukmould and much
mare.—FLo SELY,

Box 91, 8t. Joe, Ind.

SALARY RAISED 331-3%
1 am now Radio Service Manager for
the H, N. Knight Supply Co., distribu~
tars for Bveready Kadio Recelvers in
Oklahoma, and Texas Panhandle, with
aa increase in salarg of about 4313
since { envolled with your school,
wJARL P, GORDON, 818
Oklahoma Ci

RADIO & TELEVISION INSTITUTE
Dept. 104, 4806 8t. Anthony Court, Chicago

Schnell, the ‘“Ace of Radio” behind you is
Easy, INTERESTING, really FUN. Only a few
spare hours are heeded :and lack of education
orlexperience won’t bother you a bit. We fur-
nish all necessary testing and working appa-

in the hig R. T. L.
FrEg Book. Learn
what this R. T. I,
““Three in One”’

“end me Free and prepaid your BIG BOOK
“Tyune In On Big Pay” and full details of your
three-in-one Home Training (without obliga~
ting me in any way).

; A Home Training can doforyou. {
ratus and start youoff on practical work you’ll Mail the coupon for FREE {
enjoy—jyou learn to do the jobs that pay real Boox Now. t Name
money and wh;<:h are going begging now for RADIO &TE'ag‘{lSloﬂ INSTITUTE
want of competent men to fill them. 4806 St, Anthony Court, Chicazo | Address S
l‘ rl\ I R. T. I. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE [}
o Re Ho PART TIME OR FULL TIME BUSINESS OF YOUR OWN 1 City. State -
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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, inciluding 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, 659, 993 pages, 561 illustrations

HESE three books embody not. only a thorough home-

- study eourse, but a ready means of reference for the

maore experienced radiotrician. Step-by-step information ig

given on wiring, “trouble-shooting,” installation and

servicing to yet the hest tone guality, 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, ete, The text is profusely illustfated throughout.
NO MONEY DOWN — SEE THESE BOOKS FREE

Simply clip and mail this coupon

McGRAW-HILL FREE EXAMINATION COUPON

MceGraw-Hill Book bompnnv, inc,
370 Seventh Avenue, New York
You may send me the Radlo Construction Library, three
voiumes, for 10 days’' free examination, 1 agree io remit an
initial payment of $1.50 at the end of 10 days and $2.00 a
mmith until the price of $7.50 is paid—uvr— | will retumn the
.

fHome Address. ..o oooi i i e i s
City and State. ... ..., N ..

FOSHOM . oL i i e

!
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\ Short Wave Instruments
A or Special Receivers and
3 Transmitters builttoorder

Under Engineering Supervision
We would be pleased to quote prices on
any special apparatus you might re-

quire.
Please send complete Specifications.

$till the best in Short Waves. $00.50
The Short Wave “Four”.............o0ien ol 69
W.E.E. Calibrated Wavemeter in

@ handsome Walnut Cabinet........ccovcvuo..

W.E.E. Audio Qscillator. , [
Send for information on these three 1tems.
Wireless Egert Engineering, Inc.
179 Greenwich St. New York City

vention of the Asociacion E.A.R. at Barcelona.
It was a (horoughly enjoyable affair, and every-
one got much pleasure from the program of
lectures, demonstrations, visits to local radio sta-
tions, etc., which had been arranged. Our tech-
nical talks were pariicularly interesting and
featured such people as Professor Mesny aod
Professor Cabrera.

In the “Palacio de Proyecciones" at the In-
ternational Exposition ithere was installed an
amateur booth where transmitting and receiving
apparatus was on display. There was also a very
fine collection of QSL eards from ull over the
world, loaned for the exhibit by various Spanish
amateurs.

‘The Executive Committee of the B 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.AR.
Mr. Moya recently collaborated with the govern-
ment authorities in working out regulations which
provided Spanish amateurs with the maximum
of privileges under the provigions of the Wash-
ington Clonference of 1927 and the Hague Tech-
nical Conference of 1929,

The compiler of this department also wishes to
express his thanks to Dr. Luis Cirera, of Baree-
lona, for his kindness in forwarding full details
of the amateur convention of the E.AR., inciud-
ing & copy of the program, and photographs of

SOME OF THE CONTESTANTS IN THE TRANS-
MITTING AND RECEIVING CONTEST HELD FOR
SWEDISH AMATEURS BY THE 8 8. 4. AT THE
RECENT THIRD ANNUAL MORSE COMPETITION.

There seerm to have been excellent facilities available for
this judging by the smount and areangement of equipment.
on the tables,

the amateur booths. It is unfortunate that the
photographs did not turn out sufficiently well to
reproduce in QST', but we can 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 Oshorn Duner, 8Sec’v, S.8.A.

All Bwedish amateurs were interested recently

in the Third Annual Morse competition of the
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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 talik to your friends all over the world by dots and dashes? 25,000 radio amateurs 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 evening 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 vou 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 10¢ 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 1034, 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
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Build Your Own Voltage Multiplier

<
IS1S1S
S5 19S5 e%
13k
goicela
SS|ES|ES 3

L iAY

O 50 100 250 500 1000 — Valls

The Super Akra-Obm wire-wound Resistor Iy especially
adapted for use a3 a Voltage Multiplier as shown in the
above diagram, It is carefully designed to msure an accuracy
of 1 per cent and a constant permanency of caiibration,
Its use is also highly recommended for Lahoratory Stand-
ards, High Voltage Regulators, Telephone Equipment, and
Television Amplifiers, Grid and Plate Resistors, etc.

6 tﬁwr

OHM

nr‘ wmmr.

90,
75,
00

£
3

SHUNTS fs(l;{omcred&mg the range of lmlhammeterq,

ench, Let us know ¥our require-
meunts. Specify make, maodet and range of instrument.

Ask for Bullerin 62-C

containing voltage multiplier data for the use of Super
Alkra-Ohm Resistors with milliammeters.

B Shalleross Mig. Company

ELECTIIEAI. SPECIALTIE'

DOUBLE
YOUR
SPEED

Make MORE MONEY

"lhrough The CANDLER
SYSTEM Courses in Speed-
hand — High-S%peed Tele- :
graphing and Telegraph Walter o Candies
- . alter andle
i'ou(’h Typewriting Former World's Cham-
edhand — A complete system  pion Operator and Au-
telﬁgraphic»code shorthand. [n- thor of The Candler
creaws transrmfnng speeid 50% in  System Courses
one day. Send whole words instead
of single letters, Big demand for Bpeedhand-code operators.
‘The Tandler System Course in -Specd Tele-
graphing — A coutse of train-
ing for Radio Operators,
designed to bring about com-
Co-ordinatton of all the
aculties used in telegraphing so
that sending and recciving be-
rues essy and naziral, McEl-
,world’s champion radio oper-
or endorses 1o other course,
:gh Touch-Typewrit-
e only trping course
teaehmg the correct use of the
' in telegraphy, Doubles
t; ping speed in few days.
Employers radio operators
are constantly secking operators
who have thc ahility and cour-
age to do FAST work. These
courses are guaranieed to de-
velop SPEED in any opelator
Money back if not satisfied, Wri
for particulara. State if inter—
wated in combined or separate
courses.
THECANDLER SYSTEM CQ,
6343 S. Kedzie Ave., Dept. RL
Chicago, Kl

Swedish Transmitéing Amateur Clubs (8.8.A.).
The winner was Mr, Goran Kruse, SM3TN,
with a speed of 25 words per minute. ¥B! He
received a silver cup and also the first challenge
eup 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 elass for
12-16 w.p.m. and the th.u‘d clags from t-10
w.p.m. Prizes were distributed for the winners in
each class; there was also an honorary prize for
the best transmitier. The corapetition 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; €, E. Jackcon. nu-
2 A‘_H'\/I Martin Solotar, nu2CYX; J. . and
L. A. Primavesi, su2AK; A. F. Parietti, sul BU;
L. U, and T, E, Bryant, nudBL; W. P, Ingersoll,
nu9BHT; Lyndon Farwell, putZAT; J. W, Rid-
diough, ©g587; Harold Hartman, nubQL;
Balling, nu8ALY; R. Munday, egbMA; A J.
Jacobs, foASX; Robert Baer, nalV(C; Horatio
Seymour, nubVZ; Walter G. Smith, nu6CCT;
Everett Kick, nu7EK; H., L. Palmer, eg6TD;
Leon Sehlegel, 5e2AS; John F. Cirinan, nj2PZ;
Jack Nutt, nu6VC; Robert E. Henry, nu9ARA;
R. W. Bailey, eg2QB; V. Gramich, ¢k4UAH;
H. H. Green, nu5AQ;. W. J. L’Ecuyer, nulALR;
the station of the 12th Signal C'o., Phil. Div,
U. 8. Army, Ft. William MeKinley, Rizal, P. I,
oplHR; J. M. Hayes, nu6BAV; Leo Wilber,
nulMV; G, W, G. Benzie, ai2BG; H. L, O'Hef-
fernan, eghBY; Orrin H. Brown, nutCKV; B.
Hill, foA3%; E. A. Dedman, egzZNH; R. Pollock,
eghKTU; H. Brian Wilson, ac8HB; Bruce Boyd,
nulPY; ¥. J. Quement, nu6NX; Melvin D.
Whiteman, nu6CDW; N, Shrimpton, 0ziAQ;
David Buchanan, o0z3AR; Charles Nagata,
nu7DF; Stanley W, Lang, nulAZD; G, N, P.
Allaway, foA3X; F. J. Singleton, eg5UW; Bruno
Brunacu, G‘L].GW‘ L. E. Martin, nu6kB; R.
Chilton, 0a2RC; Louis Fra, ebdBC; T.
Simonsen, sb2AS; German Sarbach, saGA2;
Dave Sloan, 11u7RL ; C. Merwin Lewis, nu9CCS;
Robert (Oxenham, foA4L; Walter M. Bolinger,
nubBUX; Carlos E. Juele, sul FB; Marcus F. J.
Samuel, egdHS; Nat Pomeranz, nuZAPD; sta-
tion of the A.RJI, ¢lRM; Willlan (irim,
nutAZS; Walter Jennings, nulON; Charles H.
Green, eg6YD; G. W. Thomas, eg5YK; Russell
D. Valentine, nu2GX; Oliver Seely, nu6BJL;
Wayne Taylor, aubAUZ; J. F. de Younge,
nu2MD; A. E. Bessey, nu6DFE; C. W. Park,
nubAOI; Ricardo Walder, suIQD G L. Jones,
anAEK Lawrence Higgins, nubLAE Don .
Wallace, nuSAM; W. M. Crockett, 074AM Tom
Jentges, nubBXI William J. Zeidlie, uu5W7
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PERRYMAN

Rectifiers
P.R.872 =P.R. 866

Fil. Volts
Fil. Am Fil.
Peak lnversa ant: Peak |nverse Volts,

] : 3
0 i ‘ #
Peak Plate Amps., l‘j’?g . TUBES ' Peak Plate Amps. & %?E

Vaitage Drop . Voltage Orop

Overalll Lcngth 58";25": ) Overall Lemﬂh g';/%z
Diam. 2-5/14 i

Price . . . $18.00 K ‘ib

Fil. Volts

| 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 eapacity of the P, R. 866. The P. R. 866 is suitable
for the transmitting amateur who needs 0.6 ampere maximum output,
; Because the P. R, 872 and the P. R. 866 *  FOR LOW-POWER

possess a low and practically constant

E voltage drop, both tubes furnish a stable TRANSMISSION
; source of plate voltage. P.A.250 . .. $11.00
Built with the same rugged strength for P. A 2 4; ". ’ 3.50

which all Perryman Tubes are famous,
combined 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. 8§72
and the P. R. 866 open new fields for
amateurs.

P.A.210A ., 9.00

{Oxide - coated filament, standard
10 characteristics)
The same rugged construc-
tion which has made Perry-
man tubes famous, assures
extremely uniform charac-
: teristics. These tubes oper-
ate on guaranieed grid cur-
rent at the rated voltages.
Each of these tubes is spe-
mally selected and tested to
suit the particular require-
ments of radio amateurs,

SPECIAL, ATTRACTIVE PROPOSITION
FOR LICENSED AMATEURS w
T e e T R L S T

S W — — — T— — g—— UG A S w——— —oras

'*1‘< I

PEERYMAN ELECTRIC CO., INC., 4901 Hudson Boulevard, North Bergen, N. J.

Please send me the following tubess for which I am enclosing (Money order) for §
.................... P.R. 872 @ $18.00 (Check)

- P.R.866 @ 8.00 Crapd
r P.A.250 @ 1100 NI ,
. P.A.245 @ 8.50 SEPEEL.......oceevemriiiiirienins cereerrisaenrses e et st sarebestestesesase
P.A2I0A @ 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 ampie power PROP-
ERLY CONTROLLED.

That’s where the scientifically cali-
brated CENTRALAB volume control
plays & major part in the proper per-
formance of your radio.

For smooth, guiet operation insist
that your radio be CENTRALAB
equipped.

Write Dept. 320 F, For Free Baoklet

“Volume Control
Voltage Control
and Their Uses”

Central Radlio Laboratories
Dept. 320 F, Keefe Ave. and Humboldt.
MILWAUKEE, WIS,

Centralab ‘ l I |

America’s

most highly endorsed, best written and most up~to-date
radio text and reference hook

‘“RADIO THEORY &
OPERATING”

800 Itustrations
By MARY TEXANNA LOOMIS

President, and Lectsirer on Raodio, Loomis Ruwdio College.
Member Institute of Radio Engineers

962 Pages

Now nearing 50,000 circulation. Adopted and nsed by all the
overnment radio schools, all the leading radio achools of
this country and Canada, and nearly 400) universities, tech-
nical colleges and high schools. Why bother about having a
dozen or maore radio books when this covers everything?
Anund the price is only —

$3.50 — Postage Paid

47 chapters covering the entire subject, including Televigion,
Radio Construction, Radio Repairing, Radio Servicing,
Marine Radio (perating, Radio Compass Work, Land
Radio Operating, Broadcasting, Airways Communications,
Message Forms, 1929 Radio Laws, Latest Diagrams, Junior
Engineering,

For sale by praciically all bookdealers this and
Joreign countries. Or sent, posiage pasd, on recoipl
check or money grder.

LOOMIS PUBLISHING COMPANY

Dept. 5 WASHINGTON, D. .

Fric Megaw, gitMU; Jorge Bernain, sc2AB; A,
R. Goodman, foA6A; John A. Lucas, uhﬁi—}DL
G, Homem de Mello, sb2AX.

Some list, isn't iv!

Calls Heard

{Continued from boage 55}

wlajq wlzal wiazn wirm wiaio wiaj w2asm wi2rg wlate
w2man w2amr wZbal wZmbl w2k] wZzal winr witau
w2wa w2af] wipa wianh w3au wiarp wfmr wmn %
w8ddq w‘lell aulbd auBan =aoBab J

cufiam imxm fragkr {m#ht frearld$ fre&rlsi ircﬂm &5if
g5z ghva ghzn ghak gibr ghHwf hafla haixx hai9a kiam
ktua ohlj oh2nd ohdow oklktn oklex ok2va ok2ua vkiha
ckdar okdka ozik ozVmk pallvz pa0za palxyz paOla palja
palhav palir padxf smdin smbua smirv tidas zllav zlias
zadf

0Z1A, Niels Jacobsen, 29 Bredgade, Copenhagen,
Penmnark
T000-kilogycles
aprax auThg aulat kalze yiZeq

14,000 kilosycles

aulus aulap auTab auTae suTkad aufkap falbak fk2ms
fkier fmdbg fm8gke im8kik fm&rit futer lu2fi pkljr pkibs
pPW pylab suBkw sulrs suSwy us7ap velbr veifl vedou
veduo veiaw vhkZ2hoe vkiex vktmu voXae vuZdr vqlne
wine wisep wlafb wlanz wiapq wlaze wiber wibil
wibkg wibsm wicez wicek wida widai w 1rip wikr wiom
wira wlrw wive wilyb wlady wlaox w2aol wiarb wibih
w2biv wihjg wibka wicjk wilfp wiin w2mhb wirs jd
g wimv wdaef wozzk w whaxa wieab wlepe widme
whhx wet vilae yilmdz zllar zlifr zlifw zl2aw 213aj
21325 welp za2n zedm zs5w stz zubn

Lawrence R. MMitchell, 1106 Kenneth Drive, Lake-
weod, Ohio
A500-3550-ke. "'phone stations
wibmn wiqne wisjt wilaby w?box wihzs wialk v.”hk
w2nj w2ir wlaja wlaow wieed wilauy wihsh wliu wibre
widpz wiain w3ak wigo winex widiz wian wioo wice

wipd wiakt wiabo wiang
i pd w&)u wbazx w?‘ac»u wirw w ‘m whbok
:wddl wlakw

Sex wibne whesa
Bazo whtos wibxy wsbuw wiawa
mqu wz:-blu whdiz wlwi wBaex

,I’c wxhys wi&de;a whejb wimm wilgin
widep w‘ldﬁw witavu wileme wiagx wilahg wleme wint
wifot wiesl wi¥flz wiefq wiaul wileng wieym wifld wilew
wilabh wieno wigkv wiagx widhe wiaeq wOful wOfuj
wieyv wibag wiheh wifyf widzt wifor widj wilemt
whaum wigks widkx wideq wiaer wifls widxe wieri
wheqx wieel wogki wigw wifke widxt wifmi wibty
wiegl wiefe wiewx wigaq wibwi widaq wibiw wicee
w9dho witedg wiejw wiffo wilceg wilewn velem velel

'$XD, QSLL vie R.E.F.
7000-ke. band

wlaix wipk wicja wiaol wisbn wiwn wlauk «iaje wiafb
wiajo wija wlara wlicj} wibds wiae wlafiq wliept wibds
wicou wickd wiea wiard wiemt w2fa wign w2sm w2evj
wieny wlewk wlboz wiafl wienm w2kj wibio wiavm
wihbvy wiexl w?bmm wibej w2bpx wiafr wibia wilanr
w2ku w2alo w2aun w2bai widbre wibm wint wila wilard
wior wieah wlanh wink wike wiux widbph wialy wiua
wing wiwe wiaf wift winef wigl wiel wdik wiec wimm
wiakt wdall wifr wiajk wiadm w8e Senh wibti wiboy
wihaz velda velee veldr veZ2bd veZea voBz voSme cm2ok

Say You Saw It in Q87" — [t Identifies You and Helps QST




THORDARSON
B-Eliminator
TRANSFORMER
volt filament, centre

using the Raytheon
tap. Fine for power

' B-H tube. Will
" supply for 714 wat- qh@”ome ome’Oh———-‘ the m:xifnun:cuﬁgxyt
ter or for crystal 45 VESEY STREET consumption without

. THORDARSON
TRANSFORMER

150 watts, 400 volts
each side of centre
. tap at 375 M. A. S8

: V3 control nower sup- overheating. 285 volts
// piy. Spec Ktlly priced NEW YORK t{n each \Idl\’ of centre,
for a short time : k4 LOwer voltage may
only, - Each $’;,95 New York Sf Headquarters be obtained if desired,

< .. Jor Listed at $5. Special
Transmitting Apparatus NOW only ..$1.65

Make your own transmitting and re-  When in Town Visit Our Store
iceiving coils. Copper tubing transmit-

ting inductance. N

" S A sbing acME | JEwELL  pvrEX | () NEON ¢Low

Tnside Dia, 37167  1/47 57167 AL SEwWeLlL o f < i P

'I;’I“,;,, e speT A S BRADLEY FLERON LAMPS
38" [ 10c 5% THORDARSON For wave meter and other

318 w06 ik djes ELECTRAD  NATIONAL uses: candelabra base 22

i Prices per turn LYNCH SIGNAL (35 inch long over all,

[ FLECHTHEIM Speual ............ 51 75

Ham Green, double silk covered, No. NA f.IONAlI{ARECEOBULB

16 receiving inductance. SENERAL RADIO ) o

[, . . CARDWELL Aluminum Shield cans and panels of

;§~ gﬁmg’é; : N 3(5)::, EZ: ;ggg IN STOCK egery description to order.

.

SPECIAL NOTICE

The 6th edition (second printing) of the Handbook contains 6 pages of items you need
from time to time. Look for Them.

Write for special folder and prices

DUBILIER 35543565 [ THORDARSON ML FEER

4 MFD. D.C. Working Voltage 600 V Heavy duty, rugeed double Filter

. . Reactor for Filter Circuits in 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- pos&s t(( harl:i({}l;olj{j l(xa.u l(igo \’ol%
: ) » inswation an e resigtance o
vices and Power Packs. cach Choke is 108.5 niims, € When

connected in series this Filter Re-

actor hzﬁs a cagaci:y of 36 henrit:js at
250 mills, and when conunected in
SPEC'AL sz.zs parallet 18 henries with 500 mills

carrying capacity.

I'YPE PL 571 MODEIL T-2458

| List Price §7.2§ SPECIAL 6~25 List Price $19.50

: 1930 SHORT WAVE RECEIVER

A short wave receiver that's got them all beat. Best circuit
design and finest mechanical construction. 3-Tube Re-
weiver — detector — 2 audio, 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*
hpenal Offer.net ... ool .

SHORT WAVE X-MITTER ) B .
714 Watt Fartley type Transmitter. Will operate with a LEEDS 30-watt bOCkEt positive contact; hea.vv
201-A tube, with 90 volts on the plate, up to a UX-210, phosphor bronze springs, heavy brass shell; hlghest
with 30 waits input; has plug in transmitting coils, List grade porcelain insulated base; will hold your tube

~ price—1kit $55. Completely constructed $70 *
i Special Offer, completely constructed ... ... L 57.50 in one position. Specially prlced

: LEEDS RADIO LABORATORIES

Precision Gustom Built Short Wave Receivers and Transmitters

This department under the su pervision of the Short-Wave Specialist Jerome Gross. We design, construct and advise on any
maerial for the ““Ham’’ Broadcasting station or faboratory. Write Jerry (rass for advice on any of your problems.

By
Insistent
Demand

PLEASE PRINT YOUR NAME AND WRITE FOR MAIL ORDERS FILLED SAME DAY
ADDRESS PLAINLY 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

AID. AURIIEMA, ING

‘s Export M

216 Broak Street, New York, N. ¥,

ar

Scientifically equipped
to economiecally export
dependable receiving
and transmitting radio
apparatus

14,000-ke. band

kdaan kdaef wlcez wibux wife wizw wive wibwa wieck
wibch wlcio wijr wibit wiai wiarb wilamr ®acm
wick wibjg wlZbali wibtr wiev] wirs wlav w2jn wiard
wdaex wiajd wilso widakt wdabl wdaij zwVeff zwihen
zwSdjv exsbji xwdpo xzwRadg veZbe velbd velap vedan
veles it

W4AV, William T. Golson, 501 Svuth Appletree
St., Dothan, Ala.
8500-3550-ke. ‘phone stations
wibms wiia wihn wihb witm wico wigz widujb wian
wiawp widie whtu wibhf wibi wiadf wXaku whajh widce
wibbd wlafn wiske wlenu wdaux widox wistv widjw
widwi

1750-ke, "'phone stations
wilt wiojh

ZI4BH, 8. W. Boon, Box 66, Stratford, New
Zealand

wipl wiayo w2bse wiso wihdgl widqav wine w&if wlher

wldaq wibni wifxi wiehx withzo widnz wibbl wibqu x4i

3500-ke. ‘phone
whidix

ZLIFV, A. Evans, Wairea Rd., Papakura, duck-
land, N. Z.

wlanz wlaue wilasu wigh wlegt w2amr wl2arb wibae

wi2bjg wlbvg wiin wipl widaef wikh wini w4ll whaep
wEia,wd wibzg wibez wSmm wimx waige worg wizan whaak
woagd wbaye wiobef wibtm wibwf wibav wtehd wiexy
whidui woifs wosf woud wirao w7aat wVaax w7abh w7uis
w7bb wiek wifb wiit w7l w7l wVlz w7pp wiun wiafb
whaxz wSonz widbs widld wldsi wlgz wlze wier wiecs
wifbv fd wogd] wilf wipp aclbd aelsm acifr celak
celav celtbm celeal celel ceddg ceTun ddyt fRey fRfr f8%ha
f3ho f&lgh fiklrp gfbz ghtz gbvp gbwt j2cb j2gk j3iz jd4dk
Judpa IuBei iuddt oadh oad] oadr oads ozda pkdbf pk4bo
vatiab vafiae vstiaf vatah spiba

W8EZ, Thomas Hale, 2412 Front St., Cuyahoga
Falls, Ohio
14,000-ke. band
whael wBafi woai whaoe witham wihax vmhnv vmblp
wébnj wbbpm wbbrk webto wibux wé
widgn whdmk widax wedyv wiegy w ie whejo
wﬁeqb v.heﬂf whesq Wt-eug v.t:fe uhm W k _m)qc v»(nm

w7li ceZbm oe’)ma emSuf ctlaa ctice ffo f?*gr» i8hr f&jm
i8lgb {8lx glop gbms gHiqo heZim lulba luZea lusdel udac
ludad lufen luee l9dt njZpa nninic osd] oadt ondbe
ondgn ondhp ondii pylaw pylem pylib pyZay pyZba
py2ik vebao vedam vesbh vkimo vgZpa zi3as zsim ssip
#siu ztlr
7000-ke. band

eninn f8tlr f8tpax zi2be zl3az whake wihajm wbaxm whave
wtbek w6beb wtben wibpe wihgp wibsn wibva whby
whtichw whep} wber) wibgg wodn! whdpa wiedv wheh
whehz whem wbew wbtq wlys wisbq w7ajh wrkt wilit
W7o wit

W2aRD, Kenneth MacLea, ¥ Brook Rd., Bronaviile,

New York

7000-ke. band
whahp woakw wbal wiam wbao) wolasg whanh whauk
whaum whavh wibex wobeb wobet wobit wobif woébjf
wbbhqp wtbtx wiObui wtbxv wbtby wiegx woéeid wheks
whequ whesq wbheto wlexw whezk wbdev wid) widjw
whdkw widlx wodp] whdqgf whdsp wodss whean wtehg
whedg woeks wteqy wteva wBew{ woOft wijn wijg wosf
wtisj wittm wiud wiwb w7ash wisar wVacy wiah wirho
wvyalt wralz w7aju wiau) ex? Liael kiaan k4kd k4dk
k4fr6 kdvs kvd kfzt nneab nninic nnisc nn¥s nn7ex zing
xfa x5g x2%9a x55 emlby om$uf emdex emZsh omiyb
helfg ¢nf8mb on8me enSrux ear2l eardl eard8 earily
ear153 illl {8dy fRer f&el {8noy {8bk f8nox {8jq ctlas ctlac
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BARGAINS

‘Generator, alrplane. Signal corps, with :hdkt. can be used
¢ as motor, 12 volt 33.6 awmps. 5000 R.PM.. ... ... 810,00
(zenerators, 12 volt, 60 amp. has automatic controls. . , 20,00
i"’Vest. Elee. Dyvamotor, C.W, 927, two D.C. 32/350 volt

dynamotors in noisclegs ‘hangdr Used in paralle! gives
! mu mils at 350 volts, series gives 80 mils, 700 vol

auitable for xmitters and recelvers. ... voavurave.ss 25,00
Slngie dynamonor 32/350volt .. i iiiiiiiivrreniesees 15,00
\We-at Elec. swtchbd. r:om;rol panei for above dynamotors,

has switches, U-50~500 voltmeter, complete fiter

aAvstem, et Special . ... ..... .. v s, . B0
Ampere hour meter, Sangamo, battery charge and dis- )
. charge, ty ov MS 0—500 scale, capacity 15 amp.,..... 10.00
kMil]iammetcr, Westinghiouse, 0-150 surface mtg., b, con, 5.00
Ammeter. Weston No: 425 thermo-couple (-2 amp,, mtd.

on large hukelite base with D.P, hi voitage switch. 7.50
| Milliammeter, Westinghouse, type C.A, 0-500, )

adjustmert, Hush mounting. .. .......covenrrsec.. 500
' Voltmc.tnr. Westinghause, type C.A, 0-25, zero adjust-

ment, flush mounting., .. ... [P B I ¢ 0§
: Voltmeter. Westinghouse, A.C. 87 diameter with external
) resistance U~175 volts, 60 cycle power house type, ... 12,50
Voltmeter, Westinghouse model PT. & scale, -3, 0-7.5
; 0—-150 for measutring A B and C voitages, ponable
) bakelite case. Special. Ceererreresaas eees e 2.0U0
! Motor gencrator, Crocker Wheeler, 110 1.C. 220 A. (_,.,

' 500 watt, 300 cycle. Ball bearing. .. ..... e S6.00
| Complete line 300 cvcle motor generators 34 to 5 KWL

Frices on requesi.:

[ Transformers, Guneral Electric, 125 to 2500, with center

! tap, 60 cycle, 200 watt, ... iiieervovvsscossanrens  7.50

! Tran<formors, Simon, 2 0 to 11,500 doseal core, by K.W,,

| S00 cycle, “n.mcake SECONAAIY .« v v v evirrraaae.. 500

! Transformer, /Amertran, oil immersed, 1 K.W,, 500 cycle,
22078000 VOlt. L ci v e P (1 X ¢ 1]

i

i Condensers, iransmitting, Murdock 0017 mid. 12.000

volt, idea’ for plate blocking. . . ... vvviinivnn.n. . 2.50

(ondenqer». Wirelesa Specialty, x.u;(z]per glass levden jar,
¢ 10,000 working voltage Q02 mid.......... ... ... .20
;‘ Condenser, Dubilier, mica, op. volts 12,000 cap .0004 ..., 10.00
| Condenser, Dublher, anica, volts 40,000 cap .0012-.001—
W08 or 03, .. 0. ittt i eres 3000
i Londenser, Dubilier, mica, op. volits 8500 cap 004 ,..... 10.00
ondenser, Trubilier and Wireless Specialty, on. volts
12800 cap 004, ;. ool vnan, veiesee. 12,50 to 20,00
‘ Headphones. West. Electric No. 194W same as C.W. 834,
PRI NN L A B X

i Largest Radio and hlectrlc bupply House in U. S. specializing on Army and Nav
uired on C.0.D,

i Sufficient posiage and depos:

ARMY AND NAVY
RADIO SURPLUS

Western  Electrie  Radio-
phone Tranvmitter unit,

Haltzer Cabot, Utah type,
carbon granular trans-

mitter, Special, ,,....§ .95 320W. Special, ... ... 3150
Dynamotor, GE Navy Airplanes 24/750 voits. Aluminum
frame. unusualily ;znmri for airplane test work. Spe-
cially priced, 200 mils. .. ..., ... ... 0 . .. 25.00
NAVY Dynamotors General Electric 24/1500 volt. 233
mils, ... 0 0o et aeaaa PR .. 37.50
Edison storage battery cellq, nickel alkali, 225 awp. hour,
1.2 volt type A-6, weight per cell 20 18 e vens 4.00
ol.ls . Retardation, Wesgt, Elee, Co. 37C, 83 ohm, 2
jindings. . ... P X ]

Ielegm{;h and bu: poriable sets, mahogany case, 2 fone
contact platinum contact high jrequency busser, o
telephane loggle siciiches, potentinmefer

3 wmfd, cordensers, transformer

veceiver, P30, value. | . 5.00
Magnetos, Army mine and ringer type, 4 large magnets. . 100
Battery, U. 8. Army. lead-auid type. 10 volt, 20 ampere

hour. Consisting of 5 individual 2 volt cells in carry-

I CS8 . . el i i e e e 5.00
Sounders, Signal Corps, 120 ohms, adjustable ... .. vees. 2,50
Gencerators, \rVowumzhnUe.e 110 volt, A.C. 900 cycles, 200

watts, self excited. . ... .. e, 15.00
Voltmeters, D.C, purtablv new Weston madel 45, 3 le

0~3~-15-150 guuranteed 4 of 1% accurate ... .. Lol 400
Ammeters, D.C. portable, new Weston modef 45, 3 scale

0—1 S-15-180 with 3 scale external shunt and leads i

55 OF 19 ACCUrate. - ...\v.. one.s et 40.00
tleadphones, Holtzer Cabot, U. §, Navy, 80ohm.,...... .73
Headphone, Army, with strap, 120 0hm ............ ve .75
Headphone, Radio School, leather headband, 75 ohm.... 1.50
Keys, transmitting, Navy, back connected on bakelite

base. 2 kow., 24-inch silver contact. , ... ...0...ura.. 5.00
Keys, transmitting, Adrplane flameproof, silver 33" con-

tacts, with blinker light mounted on bakelite base. 2,00
Charging panel, Navy type, S.E, 839, 32 voit, Ward-

beonard, var. and fixed res.,, Weston vnltmewr and

ALNNETET, saugdm() ampere hour meter. omplete

with all switches. .. .................. . A 30.00
Buzzers, Western Electrie, Exira quality, high frequ.ency 1.50
Receivers, Navy, C.N. 113, 300-2500 meters, crystals. ... 7.50

Receivers, Navy, €.N, 240, 1000—10,000 meters........ 50.00

Receivers, S.E. 143 and 1.2, 500..... s ... 100-150
Amplifier, W.E. Radiophone, C.W, 926. erea 13,00
Heterodyne, Signal Corps, type B . 104 1000 to 3000
meters, with detector, . ... ... .... Cebrreeaenrae. 1500
Loudspeaker Unit, Western hlprmc, 193 W. ldeal for
monitoring transmitter...... J P X1 ¢ ]
Receiver, Type 12 175-775 meters, Eupecially recom-
mended for * st.mdby" for coastal Broadcast stations
as required by Dept. of Commerce. ., ... .... 50,00
Air compresso us. Ixe;llngz. Model T. 1% cu, ft. per min.
\((’ight 61 600 R .P.M 25-1b. pressure. Requires
Mhp. . oo e et s 3.00
Motor gencrator, R & M 110 D.C. 344 hop., 2 kw, 20 volt.
1.C, 80 amp. Great for large station hlament supply.125.00

FPrice on request.

SPECIAL — U, 8, Army instruction book on telephony
and telegraphy. Hundreds of pictures and diagrams.. 3.00

Surplus.

orders. NO C.0.D. ON CANADIAN

20% 1
()RDERS DUE TO LIMI l‘ED (y()V’T SURPLUS, 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 and 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 immediately
thru our descriptive urvular -\ penny is all that it
wsh to be informed — Send in your station card

HT NOW nnd out about the “PHONO-
P(’)RMER" and the new tubes! | |

A new RECTOBULRB now available which will handle a
peak load of 4 amps. — this is the R4 and uses 10 volts
filament at 2.5 amps. — Peak inverse voltage 9000V,

Type R3 a 3000 volt rectifier at 250 mils. Type R81 a
750 volt rectifier at 150 mils. Do not overlook the fact
that our RECTOBULBS with heavy cathode are mare
rugged and long lived than a ribbon type tube and cost
no more. INSIST ON RECTOBULRS,

PRIC‘Eb

MN10. Class (' iz dmplmer
N65. Screen (irid amplifier.
NS, Power Amplifier.

NATIONAL REPAIRb
$106.50

FOR LIVE HAMS [ 1111
We have some new circuits —— new tubes! It will be
some time before they are released for the general public
~~ Jf you will mail in your st n card or a letter we
will place your name on our m g list and you will get.
the advance dope ~ WRITE TO-DAY.

NATIONAL RADIO TUBE CO.

3420 FIGHTEENTH ST, SAN FRANCISCO,

THE
A.R.R.L.
LOG SHEET

A well-kept log gives proof of station trans-
wissions. When vtmtm‘s (whlch may include
the Supervisor of Radio) inspect your station,
the presence of a log at ouce 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 station.

To encourage greater use of the standard
A.R.R.L. log sheet its price has been greatly
reduced.

100 sheets.................. 50c
250 sheets. c v vvinienens ... . BLO0O
500 sheets. .. oovvvvvneen... LT5

{Postpaid)

THE AMERICAN
RADIO RELAY LEAGUE
Hartford, Counn., U.S.A.

ondae ondpr dndfq ondug ti8do ok2bj czlk cxiew g '»bv
snlaa par wiq euZac ei®b paiml ym2ig vk2sk | ‘k
vik2hn vk2no vkZns vkZow vkibq vk3hk vhkimm yk::pp
vk3qi vkirg vkiul viidem vkddo vkSgi vkihg vkS5Y vkSwr
vkotl atift 212g) 2130 zl3em

14,000-ke. band
em8uf em2jt em2sh emZjm cefna cedbf ctlas ctibx cxlio
dibj ear2l f5fr g2ad g2bm gZop goby giml gdwk ghaw
26vp gtive heles he2jm luZaa ludde lubak njZpa ondj ondar
undhe ondrd onduf pylab pylau pylaw pylea pyler
py2ik ti2hv vkige voSae vofaw wolme wdde wia kdaan
kikd kddk vader vedao x%a x7o zs¥n zedm zsfiu ztit

WSDDK, Hosea Decker, 44 Campbell St., Dela~
ware, Ohto
7000-ke. band

embfl otibx etZae enfirux helfg kdkd k4dk njZpa vkZhu
vides vlem vk3kr vk3ml vk3mw vkshi vkShg vk7bq
velda voRme uoljh

14,000-ke. band.
emBuf etlan ctlbx i&fr {8gb f8hr g2ao heZim luZaa onflfp
ondhp onduu pyiaw pylbx pyZih veZea vedao voRae voSaw
z8lz 2alp zs4m ztlj etbr
Elliott C. Hagar, 80 ddams Ave., West Newton,

Mass.,

14,000-ke. band
woag] wide earbd fSes fida f3dh f8ls fRpx f8toy g2em
f&dh f81x {8px {Rtoy gl2gm g2wma gdfa gdif ghio giml gbvp
giwk gbwt helfg hjsx kddr luZaa lu9dt njZpa oadj oadq
onddk ondfp ondro onduu pylas pylaw vedao x@a zilfo
zl2ac zl2aw zi2bg zl4ap zsdm ztir ztls

Mark H. Churion, “Seakew,” Wharj Rd., Si.

Heliers Bay, Auckland, N. %
wlsw wibdx wlayo wlifx wipi wlag w2se w3ans wilawn
wlaqgr widoe wirn wizw wrhb wdll wiom wibgo whapa
whajf wibyh wiemy wiezz wheqj wtfo wirj wodli wieop
whcte wdane wiakw wéevr whdqv wédfr wohex wobdn
whdeg wthin whedk wdgl whand whatm wheu woan
whhwq wbayg wihao w7abq wiage wVadx w7lf w7nt w7hn
wien wiwl wTun widaq wiabe wiiche wifos, wize wiher
warx wibcs wibfb wiehd wlawy wibvi wbhber wofud
widle wibwp wacl vedlo

'Phone
wiibbj whabf wiébjq wikt

WSAUU, T. W. Klingel, 205 Crestwood Ave.,
Bugffalo, N. Y.

1ap celav ce2bm ce3ab ce3ag cesbf ceibm emZjt emSuf
em2iq ctlan ctibx ear2l earllt fSmrg f8wh f¥sm g2nh
g5by gibd ghlw g5y= gbwl gbrb gbvp heljm klag k4aan
kdakv k4kd kfuS lusdh lu3fa nj2pa vatj oado cadq ondea
oundjj paowj palbm pylah pylibr pyiel pylla py2af gqla
spsxx tiZhv vkZax vkerx vkZno vkZhe vkdrj wian wiat
x9a mllan zilfe zlifb sllfw zllre zilrx zi2be zllbg zilaj
zi3em zldak zalp zs8d4m

GEYL, Miss B. Dunn, Felton, Northumberland,
England
wibaf wibds wimk wilsi w2amh wiamr w2box w2ewk
w2exl w2ju w2ki wiku wing witw wianh wift wdva
wibaz wlem whbsh frearid49 frearis3 frearl fmBasm
fm8bg fm3mst fm&rit fmBtul cneis en8me endrux xeuZae
evior kdaan kdkb kdkd tadsbr tsdsux wnier yiZgg aufas
auSan zate sl2ab 2giom glyz kefo

WeHY, George Petersen, 820 4ith St.,
N.Y.
3500-ke. band

wlaar wiaby wlafa wiaji wlajt wilaky wiadx wlauy
wlaud wibbm wiblh wlbmb wlbdd wlez wiqk wiry
winen wZaja w2ajx wiZalk w2ami w2adm wZapf wihaj
w2hev w2bdz wi2doz wZbau wZhyy va. debhe wieed wiekg

w2ir wiz] wigl wish wlst w2wk wilabn wiaek wiaex
wiain wialq wialz «3bfz wicgd wlov w3iz wimp wivh
wiwi wdel wdev wihn widpw wilaed wRael whajh wianp
winrs wibsl wibth wibys wlcib whess whdbg widtk wiih

Brooklyn,
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| :SM 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
5-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

Finest of Tuners

The S-M.712 Screen-Grid Tuner (ideaf 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 season. 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, 127,

cycles. It may be used with a pickup input by
using an external 2550, 255R, 255M or standard
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 requireds 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
"Tuner, wired, less tubes, $64.90. Parts, $40.90. $58.50. Parts total $43.40. :

New Auditorium Speakers and New Prices

Four new auditorium speakers have been added to the 8-M line—the 860,

861, 862, and 863.-Sound tests and curves run on them by three of the best

faboratories 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.

860110 v., 60 cycle, auditorium, . . .$36.00 861—110 v., d.c.. .$29.12

862-—(860 less input trans.)....ovease 33,12 863—110 v., d.c.. . 26.20

i Universally bought because of their superior performance, irrespective of

price, the 8-M 850 and 851 speakers at new prices (made possible by market
conditions) are more than ever real “buys.”

| 850—110 volt, a:c. electro-dynamic...$27.12

' 852—Same as 850 less input trans. ... 23,32

851—110v.,d.c.. .$20.12
853—110v.,,dwce.. 16.32

; The Radiobuilder, Silver - Marshall’s publication telling NN SN DRSS S
ti;’el w;ry latest %(‘!‘uflliopmerlx’ts of t}iw lagon(zlm;;ies. is too ;alu- Silver-Marshall, Inc
able for any setbuilder to be without. Send the coupon for a e . o b
free sample copy. If you want it regularly, enclose 50c for 6409 West 65¢h St., Chicago, U. S. A,
next 12 issues,
Qver 3,000 Authorized S-M Service Stations are being op-
eratcd. Write for information on the franchise.

SILVER-M ARSHALL, Inc., %% WEST 65TH ST

CHICAGO, - - U.S, A,

....8end your latest catalog, with
sample copy of the Radiobuilder.
....For enclased 10c, send five new
S-M Data Sheets, inciuding those

I on the 6778 and the 712,
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New Model
Transmitting
Condensers

Write for
Jull informaiion
and prices

Made in two geries: 5000 voh. 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 atangard insulating materials.

NATIONAL

TRANSMITTING EQUIPMENT

NATIONAL COMPANY, Inc.
MALDEN, MASS.

Est. 1914 <> W. A. Ready, Pres.

Look atTheseBargains!!

EVERYTHING GUARANTEED
MONEY RETURNED IF NOT SATISFIED

More Parcon condensers at less than manufacturer's cost, Every

one brand new and tested. Miransrmttmg Filter L.nndense:s

fd, - $2.40. 4 Mid. — $3.95. ¢

Mid. -
Carlson 7 Mtd bSO Volt C working metal-cased nlter con-
densers, — $2.7 Afd. 450 volt metal-cased. -— $.75, High-
grade uumounted 8<U Volt DC Working filter condensers, A
quattity of these units mdy be series — paralleled for any
desired capacity and voltage, 2 Mfd. —$.70 e Four for $2.6().
Eight for $4.80. Twelyve for $0 ot 1 Mfd - half-price, U, 5,
Tool 00014 variable SLE condensers. — %98,
p,

3 Y% & 214 volts and 5, & 650 volts crnter- tapped, —
*,»7 0“ ; ecia.l f(LA Power Transiormer Designed for use
wdth UV-876 1o keep voltage steady. (A resistor may be used in
place of fhc wube.) Gives 734, 744, & 1100 Volts center-tapped.
fdeal for TIX-210 transmitter, master osciliator, or crystal ascil-
fator, 175 Watt, {1 Lbs, WHILE THEY LAST —§3
AmerTran 250 Watt, 7 734, & 1200 center-tapped. — 83
Metal-cased filament tran.sformerq Well-constructed. 75 Watt,
Ty Vilts — 53,80, 744 (enber-tapped — 83,60, 7 CT
—B4.25. 10 Vol — $2.05. 10 Genter-tapped, — $5
Power Amplifier Audio tmannrmﬁrs Input — $1.75, QOutput to
dynamic - $2.10. Well-made power chokes, Tenry, l:,
Milliampere. - $2.25. 30 H. 120 MA—-%! 75, 214
M:rnmator vhokes — 33 25 \'wd- eona

.55,
Many Other Bargains, Sewd for VSpecials” List

Harrison Radio Co., 35 Ft. Washington Ave., N. Y, City

AMERICAN SOCIETY OF INVENTORS, INC.

Invites 2l inventors and progpective inventors to become
members, It is a mutual aid society 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 INVLNTORS INC.
609 Crosby Building, Buffaio, N. ¥

wiil w¥mq w9bag wibjm wibjw wObml wibwi wiemr
wiehd wofke velak veldq ve2dn

Arthur 8. Dean, Bor 207, Vegreville, Alberta,

Canada

"Phone
whql widld wiahx wikx whacj whaen vedhw wiase whbrg
wbbrk wYahb wlame wiant widkx w6bjq whadn w7ane
wiaik wiep wibbg wibiu wéaik

LW,
wiaww widt woblx wifew wideq wlera {8fx whadp wTaar
wigdh wief wlexw whrg w7fa wievp wibhl widgz wihex
wlafw wleqt wlowe widxs wieix vedbbi wibpe wiira
witi whavi wifia wium widft wibpe wiira witi wiavi
wifia wium widit wibpe whira witi wiavi wiila wium
wodft widef wiye wigdh wirg widif wleqat wiirg wibex
whag) wibmx vedbb vedel vedjg vedmr vedeo vede) vedse
w7adb wibpl wigi wickj wieps wibey woehi

TAAR, Fred Clark, Evgene, Oregon
7000-ke. band
212bx zldem zl1ft zl2gl zl3as zilas zi2gr zi3er vkiles vkl2rf
vkagr vk2ku vk3rg vk2hk vkado vk2rt vk3up vkiow vk3ag
vkakt visfl kbavl k6alm kfon kbxak k7ang helig om8uf
no7e kdkd ex7 k7abm aclts achjk x5z x29a kalac kalce
kaley kalem kalhr kalel kaldj kalze kalxn kalre kalpw

14,000-ke. band
kéboe kbzzl k6bhl veSaw ludce ceTan cedan

W6PQ, Robert J. Woolverton, Presidio of San
francisco, Calif.

w2box wdahl whayf whaan wiaoq wiiz wiwh w7ipe wris

wIpe witx wimw wTo] kT7aop wieh wiaab wlomf widve

wiqf wieol wilely wife

WOFLK, J. M. Gowen, 924 Second Ave., West 10th
St., bzbley, Towa

veZay vedoz veddd velzz vedaj vedarv vedbo vedou yedea
vedfk vedfr vk3ik vikipa vek3pp vk7lj ctiaa

W&BRJ, Oakmont, Pa.

f8er heldr helfg kdaan k4kd nn7x) rxias vk3kr vk‘?,)y
vk3or vkirg vkiem vk4lu vk5it zi3em 213ms

WS8LA, Ralph E. Jackson, Box 226, Frankfort,
Mich.

f&dh nninie em&yh em8le nnlfx njZpa kdacf kfevw ondka
kdkd zl2dg zl4ao zi2be videh vk2hk vkzku vk2aw vkihg
vkisg selaz

2AJP, Norman B. Krim, 227 Haven Ave., New
York City, N. Y.

em2im em2yb emiZza om8uf embim emzh onfrux ctlibd
ctlep ct2ac ctZam d4td ear2l earts f8db f8gi {Xjq fxlgh
f&rsj f8er hb9g helfg itdl kddk kikd kbavl k6efw njZpa
nnlnic nndnic nn8c nn¥n) okina ok2et vndlv endpr oz7eh
+i2rs tiZwd vaZae vedbm vedbq vedibu vedee vedih vedsd
vels] viiZnk vkSax vk3kr vkidpa vk4ap vkdeg vibiw zilaa
2i1hb zllbe zllfu zi2ab zi2a0 z12df zl2gn zi3bb zi3be zi3bu
w3em wTaar wishw wiag] wice wier wiek wifx wigi
wimh witd w7t} wTuz wivy wiwp xZx sz x0a x2¢a xwim

NNCAB, G. R. Williams and (7. K. Lubnou, U. 8.
Marines, Radio Station, Puerto Cabezas, Nicaragua

emzd em2ay belfg kdv5 nj2ap wladw wlae winkt wihea
wihsh wibv wlcje wiemsz wlenz wlir wimk wirv wiwu
wialu wamr w2anx w2aof w2apk w2agk wias wlayj wibak
w2bmo wibpf w2bpn wibsw wiedp wlexl s3gx wilx woa
w2wi wiafw wiahs wialy wianh wiapf wiard wilawk
wiaws wibph wibpl wiedqg wiep wiio wiom wign wiuh
wiut wiabs wiuef wdagy wdahl wial wdalh wdso wiapk
wiapk wiaq wiax wiem widv wift wihe wihu wdms
wine widnn wdol wipe wiqv wirm wiajl wdaki wibex
wibhy wibhv mbbhq whhil wibjt wibke wife whmgm
whaj wisy whux whvo whzg wbam wibbm wtibeb wtbet
whbpe wheii wheyl whea woefe wheih wiielz who) whxbh
whzk whaid wia) wibbj wSbeg wihet wiboz wibd wBbkp
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Power
T’ransformers

For UY-224 Screen
Grid and UX-245
Power Tubes

§

? »l: 4

1 (

TYPE GW-3se

This shielded Power I'rans-
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-
X tery Sets for A.C. operation.
. Primary voltage 110-120 voits, 50-60 cycles A.C. cur-
ircnt, filamen: rating 60 watts. Rated to supply fila-
| ment 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
| conservatively rated and is exceptionally well built.
|

SPECIAL $§.75

| Size: 53ix4i{x3i4"
Weight 61+ Ibs.

Socket power devices and Power Packs.

. TYPE PL 571
L;llt Price $12.00

AP M

Dllbilier High Voltage Filter Condenser

4 MFD. D. C. WORKING VOLTAGE 600V

These Filter Condensers are designed for use in filter circuits in Transmitters, and all high Voltage

SPECIAL $2‘

Contains Two 30 (
Henry 80 Mill Chokes ;

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

Made by General Electric
Company for Radio Corpora-
tion of America, and is RCA
Replacement Part No. 8336
for the Radiola 33, 18 and 17.
Each Choke has a 1000 Volt
insulation test and the D.C.
resistance is 500 Ohms.
When connected in parallel
these double Filter Chokes
have acapacity of 30 Henries
at 160 Mills, and when con-
nected in series have 60 Henries at 80 Mills.

Fully shielded 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,
Size:5L{x334x24"
List Price: $10.0§

30 HENRIES

FILTER CHOKES

120 MILLS

Manufactured by the Chicago Transtformer Corp.

These Filter Chokes have a D.C. resistance of 400
SPECIAL $2-Z5

Qhms. Made of Armco extra special transformer steel.
lExtr;e size core, Tested at 1600 Volts, With Mounting
hrackets.

Fine for any type filter circuits.

JTH@RDARS@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
BECESSATY to build up the finest and most powerful A. C. set.

'Operates on 91)-125 Volts, 50-60 cycles A. C. current.,

Thls rugged, heavy duty Power Transformer weighs 1044 lbs.

| SPEcIAL $3.95

l SEND FOR OUR BARGAIN BULLETINJ

Moaodel T-2430-A
Size: 64 x4 L4x5"
ListPrice: $24.00

AMERICAN SALES CO., 19-21 Warren Street, New York City
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New
Super Wasp
AC Short Wave
Receiver

Comes in kit form or completely
constructed. Especially adapted for
Amateur band at slight, extra charge.

1930 Ham-Book FREE

Everything for Hams. Crystals and
Crystal Holders. 3000-volt new type
R3 Recto bulbs ($10.00) and all other
types of Recto bulbs. If it’s good,
we've got it!

Send today for }:our free copy
Chicago Radio Apparatus Co.

Dept. Q
4185 8, Dearborn Street ’ Chicago, Il

DODGE RADIO SHORTKUT
1920 -1930

WEAVQ— WOCLM -WBAAT -WELY -WIFFN mastered
code in 60 minutes or less — and repocted, W2ATK-
WOU Y A-WERARZ-WEFM-WICNC stuck a2t 10 or less;
copied at 25 in few hours. Report too much trouble
for most users.

DODGE HIGH SPEED

wmxww&um—wst D K-WIBFA-WSCPQ  specded
from 25 to 35 in few hours — exiBJH from 27 to
4 in & hours — 15 min. sessions,

DODGE MORSE SHORTKUT

W2BX Y-WHSANW-WSCIK (KI)IW) ~WIEBEF (KMMJ)
after few hours' attention no mixup,

CGONSECUTIVELY used, these three methods will in
least time with least effort QUALIFY for highest
code test required. Good investment if desire front
seat. Communication end of the game expeditiousty
;e( urled. Dividend of Dollars for Dimes— in Time
aved,

Radio Shortkut $3.50. High Speed or Morse $2.50,
Monev ()rder Porelgn Add 50 Cents, C.O.D. & Postage
in U, if remit One Dollar. Effective May lst Ea

MPthod $5 or the SET — Three - one ordér $10

B. C. L."s ATTENTION: Ever really want to read code?
LE ARN Radio Code by Pencil Exercises, No dots —
No dashes. Continuous Line. NEW symbols — easily
fixed in mind — stay put. Quick results, Paper and
Pencil only required. Mail prepaid $5— Money Order.

K. DODGE

whee wlema widex wShdk widrh wSeyp wllt wSmb w4pe
wHag g wivy wlzy wiakv wiamv wiabs wlayw withea
wibef wibez wibgl wibnh wibox wihto wiefx wiefz
wiefr wiely whops wieuq wievn wlievt wldan widbj

widgz widif widmg widno widxp wieai wiebo wilec)
wiegw wiema wilepa wleqo wierv wierw widxw w
wifis wiima whiqn wiix wigac wigac wiglo wigix wigie
witkd w9of wioiv wigi wlzdk wirp

AUIAK, . Egorow, Frunze 5i.

Stheria
14,000-ke. band
wlang wlanz wida wlzs w2ui wibox celab ce3ae etion
et1bl otlbr ctlbx diaar diabg dion diolo didon dd4fw dijl
ddvp diyt ddza earZi enrlld eifo esdex fRaup {Xazo fbrd
f8da f3dot {8faf f8gdb fRgi fXglm f3he [8jd {%jt {8kim f8lb
f8rem f8rko {8zzx f8sm n f8whg f8wrg faef f¥xh faTedk
fmégke fm&lgs fmRjo fkboz ik2ms gRai gZbm dez glmo
2ol g2ux g5bj gbey gSjs goig giiw gblw ghimg gdms gHml
2oy g5tz ghub giug gduw gHux giwk giwp ghyk gdyx gtibr
goda gbge gbhp gbll gnf gtint gbpa gfioh géqb gbtrb gora
gbub gbuw g6vj wivp ehwl gbwt gbxd gbxj ebxn 2bsq goyk
gByv gtzd gifmu hof3o ilgl lalw vads oh2nab ohZnad oh2nag
ohdnp ob3ux oklfm okim okZkw ondbz undfh ondfm ondfp
ondft ondgm ondgw ondtbo onihl ondhp ondia oudja ondij
ondko ondmy ondzs ondzv ondus onduu ondvo onrdd ozZj
ondd ozvag oz7ly oz7y wozTsch paldxe palhb patkb palimm
palpb palqgf palvn palwx padzf pb7w pkljr pk3bm pkdaz
py2bo smdry smitm sméua smozb sdpa apiar sp3kv spikx
spidim sp3pb suskw suSrp sudrs un?ww vkiab vs3ab va7ap
yilmdz 312gq zsdm 785w

W. Lockerby, 4 Mess. HW.8. “Dahlia,” cfo

C.P.0., London, England
estiln ctlep ddwt d4mo d4oa digl diab dikqge efual dixh
dighb ear98 eurl41 earls3 endef euZbv enZdw en2kbf eulev
181x f8¢lg f8xd fRawu f8lg fAwba fRghd (Swiz {81 ghzn gbms
g3jo gbxe g5kl g2vn hbdwg ilto kiann kiac kiuk ontvu
ondgu onddj onden ondss ondse onZpeo o0z7ip vzlko ozito
rxlaa sbla wizku wiaws wiaq wilt wige wigl winb wise
wtianl wiay yi2gm yi2gq

, Tomsk,

easy to handle. The only necessary adjustments
are made when the equipment is instalied. After
that it works automatically. An occasional in-

é)/?acamr
Fn
W
#o¥ AL,
]
J | 33
0 00 'V Z234de
MC.9 B
M.C
e L=
A \oT - ¢ ’
Fitods rg
3| e ’ E:
88T
I, 4o~ THE CONNECTIONS OF THE RELAY
BYSTEM

The funciioning of the urrangement is described in the tert,

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.
&0 Say You Saw It in Q87 — It Identifies You and Helps @87



—a reminder that

~ Every Transmitting Amateur
Uses These Forms

your supply may be low—

AMERICAN RADIO RELAY LEAGUE

LOG OF STAT!ON

P — SHEET NO oo
T e e Semansy

1
i
!
T

;‘»—J’ el ~a_ / I
Member’s Correspondence
Stationery

One color (black) heading now being used
at greatly reduced cost to members.
Write vour radio letters on League sta-
tionery - it identifies you.

Lithographed on 8:4 x 11 heavy bond

paper.
100 sheets. ............... 50c
250 sheets. . ............5L00
500 sheets. . ............ $1.75

(Postage Included)

A.R.R.L. Log Sheets

Designed by hams for hams. 815 x 11
hond paper, punched for standard three-
ring loose-leaf binder.

100 sheets. ...............50c
250 sheets., ... .......... $1.00
500 sheets, ... .......... $1.75

THE AMERICAN RAD(O RELAY LEAGUE
Q HEADGUARTRRS HARTFORD CONN. b %A

RADIOGRAM

aarene evme stamen

UELAY CHAIN BBING ORUANIZED BY NINDS OF ILLINOIS TO
CPERATE BETWEIN THE PACIFIC COAST AND CHICA0 CALLS Poit
CLOSEST COOPERATION BETWEEN 10WA AND ILLINOIS STOP S14.
CBST THAT YOU CORRUNICATE WITH WHAPY ON THE SUBJECT

wouts » uuser
= WG] TR A e T s
Recd | ) ,
" i [} ¥
Sent l ch , FORT HADTSON nm. LAeoasaw  guee ) 0P
ez ST S

Message Delivery Cards
Neatest, simplest way to deliver a message
to a near-by town, On U, 8. stamped
postals 2c each. On plain cards (for
Canada, ete.) lc each, postpaid.

Official A.R.R.L. Message Blanks

Most convenient form. Designed by the
Communications Department of the
ARRL, Well printed on good bond
paper. Size 832 x 714. Put up in pads of
100 sheets. One pad posipaid for 35¢ or
three pads for $1.00.

RADIOGRAM

AMERICAN RAD(G RELAY LEAGUE "

American Radio Relay League

1711 Park Street QA

Hartford, Conn., U. S. A.

Say You Saw 1t in QST — It Identifies You and Helps QST
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Ask for
OuUr new
Catalog

Our catalog N'o, 429
5

inr  handbook, con-

iaining  Resistance

Tables for vour use,

We will be happy in
%

@ copy do

w:.z. Ask for it

would you buy
to paint a house?

Wou can tell at a gl
smaller items we use ]
that sometimes
verv things that skould
thonght —such  as - RE
example,
We specialize in wire-wound Resistors of
every tvpe, size, capacity and style ut
mounting. ,;.mmlf"a, exactly to your speci-
{ications, are nailed within 72 hours,

We are ready to work cosely with your
own engineering department to give

Bo many of the
g it

LE:

more compact  installationsg -
efficiency in cturrent control — inore satis
fuctory performance in cvery respect. \\v
have already achieved them for many of
the country’s largest users,

HARDWI(‘K HINDLE, INC.
Newark, N. J.

= S = E= = = ) = I S R = EE =

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 $25.00

without tubes

GENERAL ENGINEERING CORP.

CHARLOTTE LA MICHIGAN

President Maxim Testifies at
Washington
(Continued from page 33)

1930, as T 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 Commission, or the
Department of Commeree, or a Clommunications
C'ommission that is given jurisdicetion 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 C'om-
wission and the Radio Division of the Depart-
raent 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 future deal with us as
fairly as have the exigting agencies.

However, any governmental regulative agency
will be besieged by commercial interests 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 dollars in earning
ability, Let me entreat that you believe that
those few radio channels which have been left the
amuteur constitute a value to our nation incal-
culably greater than any possible money earnings
that could conceivably be developed from them
by any commereial company.

Finally, in congsidering a means of regulating
communications let me urge vou 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
a national catastrophe.

IM GOING
DOWNN

R2 Say You Saw It in Q87— It Identifies You und Helps QST
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QQST Oscillating Crystals

EDUCED PRICES EFFECTIVE APRIL 1st, 1930

AMATEUR BANDS:

Summer is coming, and no_doubt you are going
over your transmitter retoving those weak links
30 as to get the most possible efficiency from your
set.

One item of great importance is the jfrequency
stability of your set. Does it stay on one frequency?
1f not, our power rrysiats will solve that problem,
SCIENTIFIC RADIO SERVICE crystals are krown to
be the best obtainable, having ONE single frequency
and highest output, With each crystal is furnished
an accurate calibration guaranteed to beiter than
a ienth of 1%. New prices for grinding power
crystals in thé amateur bands are as tollows:

1715 to 2000 Kc band. ... ... $15.00 (unmounted)
3500 to 4000 Kc band. .... .. £20.00 (unmounted)
7000 to 7300 Kcband. ...... $40.00 (unmounted)

BROADCAST BAND:

Power crystals ground in the 550-1500 K¢ band
accurzte to plus or minus 500 cvcles of your speci-
fied frequency fully mounted for $55.00. In ordering
please specify tyvpe 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 can supply heater units guaranteed to keep
the temperature of the crystals constant to better
than a tenth of 1 degree centigrade for $300.00,
Two matched crystals, ground to your assigned
frequency in the 550-1500 K¢ band with the heater
unit complete $410.00. More detailed description
of this unit sent upon reguest.

ATTENTION AIRCRAFT AND COMMERCIAL
RADIO CORPORATIONS:

We invite vour inquiries regards your crystal
needs for Radio use. We will be glad to quote
special prices for POWER crystals in quantity lots.
We have been grinding power crystals for over
five years, being pioneers in this specialized field,
we feel we can be of real service to vou. We can
grind power crysials to wour specified frequency
accurate to plus or minus .03%. All crystals guaran-
teed and prompt deliveries can be made. A4 trial
will convince you,

SCIENTIFIC RADIO SERVICE

“THE CRYSTAL SPECIALISTS”

P. 0. Box 86 Dept. P-12

Mount Rainier, Maryland

|TALKS T0 LONDON

‘tReporter in Craft Speeding

FROM PLANE IN AIR

Over City Has Conversation
Across tho Ocean,

THREE CALLS ARE MADE

Words Undarstood Clsarly in Spite
of Static—Electric Experte
Plezsed With Resuits,

Bpectal to The Nw York Timey.

HADLEY FIELL, N. J., Juno 23.--
Flying at ninety miles an hour today
with & thick fog bianket biotting out
the #arth below hm, W, W, Chap-
Uin, Assoclated Press reporter, exs-
ually turned te a microphons and
asked for tha London office of the
news assoclation, The request, te-
layed through the awborataries of the
Bell Telephons Company, passed on
fo the radlo acema radio telephone
station at Betfast, Me., &nd then ears
tle: R on the aic scrass 3
mlies’ of ocean to London, -
I e connectlon wak made quickly
and Chaplin mske¢ that Miss Martha
Dajrympie ot the London offics be
called to the phone. ‘The conversa-
tlon, onesy greetings wera over,

changed xrestings

“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 patts, 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.

i CTPIC SWEWMW

COMPA!

225 SOUTH ST.

Airplane Generators
power for this remarkable achievement

provided the

STAMFORD, CONN.
Manufacturers of motors, generators, dynamotors and rotary converters
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DON'T YOU BE
DISAPPOINTED TOO!

Every day we are requested to furnish back
copies of ST - which we gladly do if they
are still in print. The request frequently
reads something like this ' Please rush a
copy of the ...... issue of QST. 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 bad 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

fnte the wire fasteners.
Unnecessary to mutilate
copies. Opens and lies Aat
in any position,

One-fifty each
postpaid

A binder will keep vour (STs always
together and protect them for future use.
And it's a good-looking binder, toc.

QST
1711 Park St., Hartford, Conn.

‘net require suc

e

Crystallizing Crystal Grinding
{Continued from page 43}

faces, of course, should be plane and parallel for
best results.

TUBES AND CIRCUTTS

When the erystal-controlled oscillator is used
in s 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.voltage is.in-tHe irrterest
of greater frequency stability and less frequency
creeping becguse, of variastion in tempcra’rure of
the erystal, ~

With such low plate voltages the greaiest power
output is ohtainable with low-impedance type
tubes such as the UX-171-4, UX-542 and UV-
211, operated With & maximum of grid biss. Not
all low impedance tubes, however, are satisfac-
tory as oscillators. Beeause of inherent charac-
teristics, tubes of the X250 and 11X245 type
are not recommended for.snch service,

The proper amount of inductance in the plate
vireuit is determined largely by the type of tube
used and with the low-impedance tubes the plate
turns should be kept at a mmimum. As Dr. Tay-
lor pointed out at Atlania, power output is the
first consideration and plate efficiency 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 enrrent may be allowed to run high
if necessary. The cireuit of Fig. 2 s & good one for
adjustment.

Push-pull oscillator eircuits allow the realiza-
tion of eomparatively 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
hingle-ended type and is much preferred in some
gervices. Since amateur transmitters as a rule do
h high outpit-froi ThE oscillator,
single-ended oscillators are usually entirely
satisfactory for our purposes.

Inereasing familiarity with t'r\r)sta{-e(mtmllodm
transmitters is bringing about thé si mphﬁcahon of
technique which always accompanies advance-
ment in amateur radio; beiter and more straight-
forward design is to be expected as time goes on.

A New Low Power Transmitter

(Coatinued from page 18)

in the September, 1929, QS7. The radio fre-
quency portion uses a 227-type tube as the
oscillator, 2 224-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

b

SHORT=-WAVE

Automatlc TUNING UNIT

{Protected by patents pending.)

A Marvelous

NO PLUG-IN COILS

I’(ange 15 to 90 meters. Easiest tuning short-wave
tecelver 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 degire to employ it for television or the
upper phone band. a special attachment may be secured.

OPERATION

;he tuner is operated in the following manner. As a
«pu.mc example, with the right-hand dial sei at nine
degrees, revolving the left-hand dial through 180
degrees, you will cover from 19.1 to 22.6 meters, The
next step will be to move the shift dial to 13 and tuning
over 180 degrees, ay before, this time covering from 21.9
tn 25.7 meters. This process is continued through 180
degrees on the shift dial until you have reached the
mammum automatic wave length, which is 90 meters.

. This tuner is not sold through the usual trade chaunnels, but is
sold to amatears oniy direct from factory at special low net price,

| Re sure to send post office of express money order for $19.50 with

) vour order, Shipments will be made in the urder received. Be first
ta order, Attach vour money-order to voupon below and mail
today — NOW

|

% SERO PRODUCTS, INC.
w4611 E. Ravenswood Ave., Dept. 330, Chicago, U.S.A.

= [lear 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 than
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 n 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 3%
meters, whereas ordinarily when using plug-in coils
vour wner, when passmg thrnuqh 180 degrees, 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 {or this reason that
this tuning arrangement surpasses any known method.

This unit is furnished completely assembled to the
amateur, and may be built into either a short-wave
converter or receiver.

For those desiring to go from 90 to 200 melers 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 settings for the shift dial, which will enable you to
approximate the wave length for each setting on the
shift dial.

u

- I want w0 be one of the first to secure the new Acro

M Short-Wave Automatic Tuning Unit. Enclosed is money order
,: for $10.50 which is your lqw apening net price to amateurs only,
‘w

ONBME. oo i e
.

B SHEEEARE NOw. .. et eenei e
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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-
10 1 U o $4.50
» No. 3107 Straight Output Trans-
fOIMET . i i e e e £12.00
with No. 21588 Audio Transformer. . $4.50
D-946 STANDARD (‘ONDFNSDR
UNIT. .. ... $22.50

No. 5554 DOUBLE CHOKE {use in
Filter Cirenit). ... .......... 8

2124 TRANSFORMER (Radio and
Phonograph Amplification). ..

No.
$6.00

Ask Jor information on the New Variable Voltage
Testing Transformer

Dongan Electric Manufacturing Co.
2999-3001 Franklin St., Detroit, Mich.

TRANSMITTING COILS

Features— Interchange-
able 20-40-80 meter
bands; X o, wide heavy
rbbon wolld on grooved
bukelite framewark; very
rugged! Distrnbuted capac-
ity uﬁ' these coils very

low
ldgnl for Fone, MOPA
oy Xial civcwils,

mounting ., $4..
Extra coils each 3. 50

btate Band Waonted When Ordering and whether for
High-C. Will Ship C.0.D. if $1.00 enclosed with order

rthur unzi

RADIO MANUFACTURER

W6BY REDLANDS, CALIFORNTA

QUARTZ OSCILLATING CRYSTALS

ﬂqimuﬁcally Pr»nured fnr Mmdmum Power and Unconditionally (;uaranmd
£ your

'The 1ol o
Tt
190-200 meteru

209-600 meters 5.
1 in. Tested blanks, 200-400, 400-400 meters 5.0H)
l)uatproof Bakelite mounts ... 3.00

For 1 172 in, sections. sbove prives ase dowbled.
Hections of any made to order, FMrompt Delivery

5. T. Rooney, B. Sc., 4 Calumet Bldg.. Buffalo, New York
“Twelve yoars' (:rvsr.allograuhic experience®”

( BROWNING-DRAKE
screen-grid RADIO
The same quality in construction that won for Brown-
ing-Drake kits such a lasting reputation.
An unnsually aviractive franchise offer jor declers

. BROWNING-DRAKE CORPORATION
228 Calvary 8¢, Wailtham, Mass.
L 1,500,000 people listen in o Browning-Drakes

85
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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 erystal,
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
180 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 capper. 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, a companion
to the radio frequency unit is snmlar in design to
the speech amplifier and modulator degeribed 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 ab a higher plate voltage than the mod-
ulated amplifier, high modulation f{actors are
possible.

The Federal Radio Commission
Reports
(Continuerd from page 8)

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 30, 1929, there were
12,646 amateur-station licenses issued. The total
number of such station licenses ouistanding 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 eode of ethies 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
i expected than ever before.”
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Teaches
the
"Code!

Leam

- Telegraphy with T ELEPLEX

TELEPLEX TEACHES YOU THE CODE (Morse or Radio) —
quickly, cusily and efficiently, A practical machine that works
dutnmdtxcallr Waxed tapes send signals like a real operator,
( ()mplett. covde instructions furnished. Endorsed by U. 5, Army,
¢ 8. Nary and Leading Schools,

t FREE 10 DAVS TRIAL

VYou can iry the genuine TELEPLEX in youwr own home for
¢ 10 Days fvm' T'rial, 1f Teleplex does not teach you the code —if
i it does not demonstrate ita superiority over any other device —

it costs you othing. Can be used by advanced students as well

as beginners, Write to-day for tull details of Free Trial Offer.

: TELEPLEX COMPANY
. 76 Cortiandt St., Dept. Q-12 New York, N, Y.

' It

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 Teleplex
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. 8.

my, U. 8. Navy, prominent radio schools and other
leading authonnes 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 I$ THE GENUINE CODE IN-
STRUCTOR. It is the Instrument that is
used by the U. S. Dept. of Commerce,
Schools Everywhere, Navies (Qur Own
Navy), Radio and Telegraph Institutes.

s LOFTIN-WHITE
0&‘ < Direct-Coupled :
A AMPLIFIER

S __| with the ELECTRAD KIT

Approved by the Designers
w”ite D, 278 varick 8t., New York, N.Y.
Qg PL

Ve

[PACENTj

Duo Lateral

COILS

The complete line
of all standard turn

Send for interesting data and price sheet on
Transmission Condensers  with working
voltages up to 3000 D.C. for use with the
iollowing tubes: 203A, 2044, 210, 500W,
851, 852, 860, 865.

CORNELL ELECTRIC MFG. CO.
Long Istand City ‘New York

ratios preferred by
leading laboratories

and engineers. Write jor informa-
tion and prices
PACENT ELECTRIC CO., Inc.
91-7th Avenue New York City

i—'

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.

o « « Fill in attached coupon for details

PORT ARTHUR COLLEGE
PORT ARTHUR (world-known port) TEXAS

Port Arthur College, Port Arthur, Texas
Please send details concerning Radio Course to

StreetorBos......... - B P

Cityand State........., ........ [N
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BANKRUPT

RADIO STOCKS
FULLY GUARANTEED

Tubes UX t o) fully sus nrantmi. No, 210, $2.25;
Now 250, $2.355 No. 281, : No. 280, 95¢; No. 235,

L25; Mo, 224 , $1.65; No. 327. 78¢; No. 2o, b5t
No. 171, 75c.

Auto Radio, spedally designed for operation in auto-
mobiles, motor boats, ete, Tremendons volume, Won-
derful tone yuality, gie dial mmrol . nmpad. Wilt
fit in any car. Price 1mludmz tu . $39.50

T-Tube A, C.8ets.............oooiiienn $26.50

250 or 248 Power (mndenser Btocks, 12 Mtd
volt A, C. test, tapped 2,2,2 344 and 1 mid.

2 Mfd. (,\ondcneu Packs, 2000 valt A,
1500 valt

1000
U$4.75

. test $7.00
£3.80

!)ouble(hokes. 30 henry each, 160 mlle. 1500 v,
test, shielded . ..o o e $4.95
30 mits, . ..ol IL Il T $3.75

Short Wave Sets, one fube complete with 5 coils, 30 to
BEOMELErR. o 4 oot e et e i $6.45

A. G, Power Ifllament and Choke Pack,.....$4.00

No. 1003 Power [‘ransfm-mers. shielded, Sec. 600 V,
lnr one 281, one 250, one 327, four 426 tubes and
2 ChOKES. oL e e #5.00

A. B. C. Power Packs, completely assembled, $8.78,
250 V., B. also has A. C. filament for up to Y-tuhe set,
an be used as B eliminator. Make your battery set all
electric, or build your A, €. set around this pack.

240 tube for this pack, 95¢ extra.

CHas. HoobwiIN Co.
4240 Lincoln Ave., Dept. D-8, Chicago, Ill.

DEALERS IN BANKRUPT RADIO STOCKS

vvv‘vvvvvvvvvvvvv

It’s EASY to Get a
HANDBOOK

(Sixth Edition)
DIRECTIONS:

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

ITH our new Director, Louis R. Huber

‘; \/ and Mr. D. C, Faber, Director Engineer-

ing Extension C nurse, Iowa State Col-

lege, in charge of this vear's annual convention,

there is being 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
so much to create a spirit of good fellowship.

All make & 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 he present to address the delegates, and
A.R.R.L. Headquarters are sending F. E, Handy,
Communirations Manager and Beverly Dudley,
Assistant Technical Editor, as official representa-~
tives, If you want further information write
Louis R. Huber, 718 North Cilbert St., fowa
City, lowa,

Babcock Reélected

N the elections of Iast fall to choose a Pacific

I Division director for the 1930-1931 term,
the Executive Committee 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 HExecutive Committee, sitting as a
ecommittee of tellers, with the following tally:

A. H. Babeock........... 482 votes
JE Waters............. 0 7
M. E. McCreery......... 5B 7

As g result, Mr. Babcock hag been declared ve-
elected as director from the Pacific Division for

Realizing that Handbook must be
had, proceed as follows:

(1) Fill out below, tear off.

(2) Reach in pocket, produce
7, 8. A. 81 bill, old or new

size (we don’t care).

the two-year 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 iz “Code
Protection Against Lightning.” The book i
written in three sections., Part I deals with the
protection of persons, while Part 11 deals with the -
protection of huildings 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 huildings. An appendix
on lightning, its origin, characieristics and effects,
ag well as another appendix giving a bibliography
of the mosgt important references rconcerning
lightning and lightning protection are also in-
ciuded. The “Code for Protection Against
Lightning™ may be obtained from the Govern-
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(3) Clip together, mail us.

Handbook Factory,
1711 Park, Hartford.

SEND IT AT ONCE.

{Name)

(Street or P. 0. Box)

(City and State)




O Imitators. Lhese 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 chitps.
high peak voltages, which lengthens 4,

Discharges condensers when key is
their life;

()pen.
2. Steadies the note,
Send tor circalar 507, de- Quipnt Toral Resi
scribing Vlt{ohm lRﬁua(urs Voltage Resistance Vitrobm Resistors
for radio. Ir will be sent Y - - T e
without chasge upon 250 25,000 ohms 1—Cat, 50/-0?
: request, | N L 350 50,000 ohms 1-~Cat. 507-68
) *¥ou will find in this cir- i i . .
; cular Vitrobm Resistors to 1000 50,000 ohms 2-—~Cat. 507-65 in series
meet every radio require- 1500 60,000 obms 3-—~Cat. 507-5 in series
2000 80,000 ohms 4--Cat, 507-5 in series

WARD LEONARD ELECTRIC CO

5 Mount Vernon, New York

EASTERN AMATEUR

BECOME A RADIO OPERATOR

,  See the '‘Worid, Earn a Good Income,
i Puties Light and Fascinating

1
LEARN IN THE SECOND PORT U.S.A.
¢ Radio Inspector located here. New Orleans supplies
operators for the various Gulf ports. Most logical location
in the U. 8. A, to come to for training.
Our students qualify for the various branches of radio
Asghore and Afloat. Every graduate placed, Runs to al) parts
1of the world.
i %pecial eourses. Day and Night classes, Enrollany time.
Oldest and Largest Radio School South,

Literature on request.

- GULF RADIO SCHOOL

844 Howard Ave. New Orleans, La. !

TRANSMITTING GRIDLEAKS
5000 OHMS @

These genuine General Electrie wire-
wound Gridleaks have a rating of 55
wutts in continuous duty.

T.arge enough for 250 watters.

SPECIAL &5¢

AMERICAN SALES CO., 19.21 Warren St,, N. Y. C.

HEADQUARTERS
SPECIAL
s7 Weston

Volt
Meter $ 1 19

We pay postage
7 volt d. c. Not many at this price

Complete Parts
Loftin-White Power Pack

s for 'T'r itting, $1
Hams, send for Special Amatenr Catalog

M. & H. SPORTING GOODS CO.

512 Market St., Phila., Pa. e

ALUMINUM BOX SHIELDS

Beautiful Silver Dip Finish

Genuine Alcoa Stock
B ox 97 x 67, $1.89, Any size made to order in 24 hours.
(:enume Baldwin “Type ('’ phones $3.65

BLAN, The Radio Man, lnc
%98 Clortlandt Street New York City

R.C. AL L

SUPER-POWER

|

For greatest range, sharp, clear-cut signals, absolute reliability of schedules, A
tiercury Vapor Rectifier for every transmitting requirement. For the operator with
‘a burning ambition to make his call famous — but with just so many $$

lwatt output, munimum renewal expense, No filament to blow or lose emission. Output remains at peak thruout long life, far
'above uny trensmitter demand. Power transformers designed specifically for rectifier service, (8T ratings, 5000 volt laver
linsulation, 30.000 volt major insulation, heavy duty windings for highest regulation, lowest losses. 860 low-power rigs, 572
single and polyphase broadcast rectifiers, filter and interphase reactors. Your station a sure winner — Here's How.

‘ RECTIFIER ENGINEERING SERVICE, 4837 Rockwood Rd., CLEVELAND, OHIO

to do it — the Mercury Arc — lowest in cost per
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FROST-RADIO

We are equipped io
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 is unique,

speedy and satisfying. {&k_'{lﬁﬁnﬁgggg aen
Ask us to submit sam-  in, Depth of 'shell,
ples based on your par- 131612

ticular specifications.

HERBERT H.FROST, Inc.
Main Office and Factory: ELKHART., IND.

HERBERT H. FROST. I 0.8.T y

160 Noris Lasalle Strect, Chicago Bede 430
Send me vour Parts Catalog by return mail. T under-

stand that it will be sent to me FREE and postpaid.

890 Double
depth metal shell unit
i rheostat or poten-
tiometer type, Rotors
insame electrical con-
nection. Composition
elements, 5,000 ohms

Name . e e m e m e e

TRANSFORMERS

anteed — Mouuted — Clomplete
600 watt 8()(!—1?00~1>§()0 each side .
700 watt 1000-— 1500 each side ... .
250 watt S00—750-——1(
unmounted 39 75; mounted 511 50
Auto-Transformers, U “hokes, Polyphase and 25-cycle
Transformers, Add $2.00 tor fil. winding
SCES FRANK GREBEN
1927 So. Peoria Street, Pilsen Sta.

L. $LT.00
. 1450

Chicago, 11,

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

‘UNIVERSAL
MICROPHONE 0., LTD.

inglewood, California

Chicago, Garner Co., 126 N. Clinton; Detroit, Spencer, 69
Seward; Cincinnati. Boes, 622 Broadway; Omahsa, Kohn 304
Baum Bldg.; Pittsburgh, Bittner Co., 405 Penn.; $t. Louls,
Beneke, Arcade Bidg.; Philadelphia, Engineering Sales, Bourse
Bldg,; San ¥Francisco, Langevin, 174 Rrannan; Oklahoma
City, Southern Saley, 130 W, 3rd; Wichita Failis, Radio Supply
Co.; Kansas City, Am. Radio, 1416 McGee; Export, Auriema,
116 Broad $t., N. V

ment Printing Office, Washington, 1. ., 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 Radio-
marine Corporation of America are:

“International List of Ship Stations,” an
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 Broadeasting Stations,” alphabetically
by name of stations in the various couniries.

“ Recapitulatory Supplement No. 2 to the List
of Fixed and Land Stations,” alphabetically by
name of station in the various countries.

tions about tube basm vml forms which Wlu in-
terest other amateurs using these forms of wind-
ing coils. WOCKS 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 bakelite tube while the
prongs are still hot, the solder will be effectively
cleaned from the tube base prongs,
Another idea he uges 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 the twisted
pair determining the magnitude of the minimum
capacitance of the coil.
If anyone has an accurate schematic wiring
diagram of the tank eircuit, GGeorge Grammer
would like to have a copy of it. He has had one
or two requests for this circuit on the Technical
Information Service desk.
The following ()ST artwlm muy be obtained
in Lefax form from Lefax, Philadelphia, Pa: 4
“Vacuum Tube Definitions,” by Dart and
Atwater.

“Photo-electric Cells and Method\ of Coupling
to Vacuum Tubes,” by Dewhirst.

“Caseading Rectifiers,” by Grigg.

“QOfficial Frequency Standard Transmissions,”
by Lamb.

“The Inductor Dynamic
Westman.

“A Simple 1750-ke. and 3500-ke. Receiver,” hy
Dudley.

“Resistance Control of Regeneration,” by Dudley.

“An Effective Low-Cost 'Phone and C.W, Trans-
mitter of Modern Design,” by Lamb and
Dudley. R

The Single Coutrol Transmitter which was
described in the December 1929 QST cannot be
sutisfactorily used as a 'phone fransmitter. For
that matter, no self-excited transmitter can be
satisfactorily used for ‘phone transmission; it
takes an oscillator-amplifier transmitter to do the
job right.

Loudspeaker,” by
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| SPECIAL
Colored Official
League Emblem

for
SECTION
(’OMMUNICATIONS MANAGERS

‘ and
OFFICIAL RELAY STATIONS

SEE MENTION IN COMMUNICATIONS
DEPARTMENT - THIS ISSUE

RED BACKGROUND
(for §.C.M.’s onlv)

BLUE BACKGROUND
(for O.R.S.’s only)

$1

Each, Postpaid
ONE-HALF INCH SIZE

AMERICAN RADIO
RELAY ILEAGUE

1711 Park Street
Hartford, Connecticut

O Imitators. Lhese 1mitators

000000000000000000000000000000
The NEW Easy-Working

GENUINE MARTIN

VIBROPLEX No.6

Reg. Trade Marks: Vibroplex: Bugt Ligbtning Bug

IN COLORS: Blue — Green — Red
10 New features,
Kasy to ope-
rate. Hasy on
the arm. Fast
or stow. lrans-
mits signals
unequalled
for sirength,
clarity and
beatty,
Blackor Color-

EImproved
MARTIN
Vibroplex

Black or
Colored, $17

Wickel-
Plated, $19

$pecial Martin Radio Bug — Hxtra large, Snecially
“onstructed Contact Points for direct use without re- $25
lay. Black or Colored,

Your old Vibroplex accepted as part payment
Remit by Money Order or Registered Mail

THE VIBROPLEX COMPANY, Inc.
825 Broadway, New York City
CGable Address: “VIBROPLEX' New York

CQ R. I.

Trains men for all branches of
radio work, including:

¥
%
%
~
z
Ie)
5
"J
&
s

»oooou«noonnn««o«««unnﬂmn

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

. o
: F"’//\sz'
i Qﬁy\\ pl-
Afs\i, Y-"f
Guaranteed — ensy oscillators, carefully selected for
maximum ouiput, and ground to your approximate
frequency which ig stated accurately to within one-
tenth of one percent.
1715-2000 Kilocyele band......... . ... $12.50
'3500-4000 Kilocycleband............... ..., 7 50
One-inch ogcjllating blanks. ................. . 5,00
We also supply “POWERTYPE" crystals to broa?h ast
and commercial stations.

i¥rite for literature

American Piezo Supply Company
11101 Huron liuildmg Kansas City, Kansas

Specialists in frequency precision

HILET

high-grade radio equipment is used thruout the
world because it 1a backed by a guarantee tn give and
keep giving service, Adding to the art of amateur ra-
dio,we now offer a TRANSMITTER NAME PLATE
for your panel; shows call letters, power. wave length,
designer, etc. Blanks. _750' Stamped to order, $1.503
!:,ng-raved and black filled, $2.00. Send yor circular.

OQKES—with gap ddmstment 500 M.A, 30 H,
31'500 250 M.A. §7.50;: 160 M.A. $6. 160 M, A.

$3,00, FRANSPORth&—7CJO V&'atts 1000—1500
each side, $14.50, 500 Watts 1000-1500 each sxde,
$13.00. '50 Watts, 500—~750~1000 each side, $10.50,

150 W; 375-325 each side, $9.00, QUARTZ
(}RYSTAL& 1715 to 2000 KC $12.50: 3500 to 4000
KC-$17.50; 1-inch Blank $5.00. Specials to order —
wriie for <3‘7(cihcatmn; (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 ability, life-long permanence, absolute de-
pendability, lowest ultimate cost, ho other plate gource even
approaches the achievement of an Edison stevl-alkaline storage
B hattery. Built pmnstakmgly, every joint pure nickel, upset
electrically welded, Genuine Edison Electrolyte. Our list de-
acribes cowplete batteries, construction parts, enameled aerial
wire, silicon steel, Available immediately, filament and plate
transformers for the new $72 rectifier, uumplpte plate power
units. Reciifier Engineering Service, radio W1MI, 4837 Rock-
wond Road, Cleveland, Ohio.

TRADE guaranteed erystals for 50 or 75 watt tubes, WQZZE.
WESTERN Electric transformers, tubes, mikes, amplifiers,
speaker, pickup 4D mrho set, Frequency meter oseillator, wave-
Eeter, potentiometer. H, Jones, 438 8. Leavitt St., Chieago,

TRLEVISION Kit — [2-inch seanning dise; shaft and benring
frame; motor hub and driving dise; synchronizing sevew; neon
lamp and lamp holder: $7.50, pm‘cel post prepaid, .Ic-nkms Tab-
umfm'lp« 1519 (‘ onnecticut fht‘ Wushington, D

v 2500 a.o. voltmeter, WIKM, Mald(-n Mass,
SELL dvnamnfom 197500 volts, 247750 volts. Liedrich .
Thies, Arlington, Minn.,

MIKES — broadeast, 4 HKellogg 2-button completely rebmlt
and in Al shape, $25 each. Station WHBF, Roek Island, 1
SELL 300 volts of Fidison B batteries, gei up, Used very httle
Price $10. George Goblish, Vesta, 8linn,

AMATEURS — experimenters, builders. We SETVe Over 4000
ILR.E., ARRL., etc, experimenters and *“nuts.” Full dis-
50,000 stock upproved parts-— no sets. Over four

counts,

pounds eatalog. circuits, data, prepaid, S0c. We ulletins
(new items, requltq of experiments, etc. ) 20 we 1. Sample
experimenters *“ Over the holdenng Iron’ maguzine, 125¢. Trans-

mitting data. price list, ete., 25c. Kladag Radio aboratories,
established 1920, Kent, Ohio,

SPECIAL rectifier aluminum, $1,25, Lead, $1.00 square foot.
Elements 1 x 4 15 cents, 1 x 6 17 cents pair, All prepaid. Best
silicon transformer steel ent to order, 25-34 cents pound. Postage
extra, George Schulz, Calumet, Mich.

THE finest in radio for amateur, broadeast and marine, The
most modern short-wave receivers, Four to ten tube designs,
Radiophone CW transmitters of any power or type. We make &
complete line of apparatus, including speech amplifiers, filter
eoils, inductances, power units, ete. Any special apparatus. de-
pigns, built to order, using your parts i des Pricez un
request, New bulletin lists complete line of apparahm Write §
pr Ensall Radio Laboratory, 1527 Grandview 5i., 8,
arren, Ohio,

A R.R.L. sweater emblems should be worn by all League mem-
bers. They are yellow and black 5 x 8 diamond, felt letters and
embroidered symbol. Only §1 00 Money order ot currency only
secepted, Eric Robinson, 135 Jefferson Road, Wehster Groves,
0.
TELEGRAPHY - Learn Morse and wireless telegraphy. Big
ries. T'remendous demand. Ixpenses low, can earn part.
Catalog free. Dodge’s Institute, Wood 8t,, Valparaiso, Ind.
PRINT your own radio eall cards, stationery, circulars, adver-
tising, ete. Junior press, $5.90; job presses, £11, rotary, %149,
Print for others; big proht ‘Hasy rules furnished. Write for
eatalog presses, type, paper, ete. Kelsey Company, €Q-54, Meri-
den, Conn,
POWER crystals for broadcast and siuateurs, ground to your
frequency. Write and get our prices. Filter condensers, 1000
volts, d.c., 50. All absolutely guaranteed, Fitz-gerald Harri-
son Laboratories, 43 Summit Ave,, New London, Conn,
WANTED Navy Standard Reeceivers S8E143 SE1220 SE1420
TP500 1P501 also spark gap units, Paul Trautwein, 3% Park
Place, New York,
EX-NAVY dynamotors ideal for battery operation alsosupplied
with extension shafts for external motor ur engine drive, (;euera]
Blectric 24,1500 volt. 233 amperes $37.50; 24,750 volts $27.50
127350 volts $15. Westlnzhouse 615 volts 500 watm £15; 10/3‘30
18 27.5/350 $12.50, Twing for 700 volts $20; Shaft oxtensmn
3K, ‘.J(KJ cvole $25; L4 KW 500 cycle with exciter $15, 1 KW
ocker-Wheeler motor generators $135. Complete list, Hem-v
Keinzle, 501 East 84th Street, New York,
PIEZO quartz plates ~ guaranteed perfect rysm\la,tors 700 ke,
$40, 3500 ko,, 815, 1750 ke., $10. Dr. Gerald W, Fox, physicist,
WQBNT 419 ‘W, State, Ann Arbor, Mich,
€iSTa, $1 per hundred. WOBKU, 9032 Windom, St, Louis, Mo,
ElNUbUALLY a(-‘lechve broadeast s-tube svreen grid battery
get, 3 or B volt, for farms, boats, samps, low B drains, fully
shielded. Write for price, Hatry & Young, Hartford, Conn.

€81’ de luxe. Two colors, 100 for 80 cents. Ritzy, modermstic,
futuristic_cartoon eards, 100 at $1,20, Samples. Radio Press,
Diwight K, Harkins, 3306 Eastside Ave,, Cincinnati, Ohio.

SELL four tube tuned screengrid receiver, 17 to 200 meters,

£20. Also trausmitter to sell or trade. Neal Brown, Richland

Hprings, Texas.

WODOE -~ Fnsign A, L. Bergtold, C-V(8), UB.N.R., Unit
ommander-Volunteer Communication Reserve, Naval Ke-

serve Armory, Duluth, Minn,

SELL — complete station, xmitter, receivers, tubes, world globe,

A and B eliminators, new Corona portable typewriter, H. P,

Brewer, Oskaloosa, lowa,

FOR sale Western Electrie broadeasting transmtter, 100
Watt type 2-A, including motor-generator {with spare arma-
ture), transraitter {(with five W, 1, fifty watt tubes), and power
panel, This equipment has been used an average of seven hours
a week and is in excellent condition. Price, 81050, Tremont

Temple Baptist Church, Boston, Mass,

HAVE you the do ope on the HY-7, 6-tube shortwave double de-
tection receiver? Ciet it now, Hatry & Young, Hartford, Conn.
FOR gale — pack copies @S7', Qctober 11416, blay, June, July
and August 1917, June and Julv 1919, All except January,

February and March of 1920. From 1921 to 1929 inclusive —
1926 in binder. Few with rovers missing, but all articles com-

piete. Also old Telephonys, Radio Broadcasis, ete, One set old
edltmn Halking Flectrical Guides. Eugene l)aws. Box 331,
Salina, Kans.

LICENSED by It. €. A.° \Iarathon tubes in original eartons,
UX250, $2.00, UX281, $1.75, UX280, $1.35. 0~300 milliameters,
$1.00, Fid. Keers, 319 (‘arn_nev Ave,, Joliet, Il

FOR sale or trade — one Robbins and Myers, 110 volt a.c.
600-volt d.c. motorgenemtor Want spark transiormer tubex or
what have you? Radio W1ASG, Cedar St., Belfast, Maine,
WANTED — phone transmitter with or mt,houh power supply.
Will pay cash or trade IX210s, UX250s or UX281s or Weston
meters, All new. L. G. Arnold, Roseland, N. J.

SALE ~- pair 5 inch REL inductances. 40-80 meters. New $11,
sell $4. WOBK, Frankfort, Ind.
FOR sale — like new Grebe CRIX, $30. Also Silver-Marshall
Round-World-Four, assembled, but not wired, $25. Remit with
order. (i, DeHolmes, 666 Hawthorne Ave., Palo Alto, Calif.
O¥Ls 100 two color $1.00. Samples. WICKA, Corwith, Iowa.
WANTED = Complete parts for one or two 100 watt trans-
mltter Would consider station ready built, Bfust be best of

parts and of ample capacity for 180 meter, Have new Coon
“C" melody sax, brass, complete in case, Sale or trade. You
must have real bargain. €. L. Umberger, Harlan, Ky,

‘RYbTALb—-hlghest qua.h\:v quartz crystals ui, half price.
Write WEEBYV Y
NEW AX2 wa $2.00; MX2508, $3.00. K and H Laboratory,
1131 Pearl St., hansas City, Mo.

COMPLETE paris for 50 watt transmitier for sale or trade,
What have you OMs? WEBFE, Tustin, Calif, o
SELL or trade two ((00-ko, transmitters, one H0 wabts other 10
wabts, cbmplet? with {)ow er supply and tubes, Details on request,
Box 21, Seaford,

FOR aal@ — I?Llot super wasp d.c. L7~MX) meters, $25, WxOP,
2405 Jenny Lind St., McKeesport, Pa

MUST sell even at greai ancrifice, 95 watt transnntter, d.e.
power pack, receiver, wavemeter, ete., 835, Indxwdual parts ab
discount cost, $126, I':rst money order takes outfit, J, B. Floyd,
W4AFW, Oxford, N, ¢

TUBES — nationally known manufactuter, First quality, tested
in ham transmitter. (Guaranteed. Type S$X210 oversized os-
cillator, 6 inches overall; large plate, $3.53. X281 750 volt recti-
fiers, S"Si W9 DWA. 5‘308 l‘ulton St (_hxcago m,

aumeres Mmzul base. Only one reqmred for * Keep—u.hw " S«w
January advertisement, $2. prepaxd waD ‘Wk
BECTOBULES: hx-pcmer, $10; 251 type, ¥5
$20,40: WE & RCA tubes: power Xials % off on REL,
Ward Leonsrd, Jewell, Signsl Leach; 3 i “Phordarson,
Sangameo, Cardwell; 35% on Tobe and Flechtheim. Any other
apparatus, Henry's Rad.m Shop, WOARA, Butler, Mo,

SELL transmifter, dynamotor, rectifiers, transformers, con-
densers, ather idle parts. What do vnu need? Want: Zepp light~
ning switch, WSBJO, Dundee, N,

\'IBROPLE\Eb Teleplexes, Lrannrmtters. TORRIVErn, WASD
Omnigraphs, 50, 75, 100 watters, mikes, portables. Bought, g0 d
traded. Ryan Radio Co., Hannibal, Mo,

51 Super-Waap,

WANTED — 3 radiotrons U V203A.
motor generator. New or used. V.
Court House, Ohio.

NEW Hilet transmitter panel name plates, nlso chokes and
transformers, See Hilet advertisement in this xssue Jewell No,
54, 0 to 2000V meters, 100 ohms per volt, $14. M. Leiich, Park
Dirive, W, Orange, N, J

Also 1000 or 1150 voly
P. Baughn, Washington

CARDWELD condensers, Sangamo, Weston and Jewell trans-
mitting meters, microphones, Thordarson power packs and
chokes. Pilot parts, iransmitting leaks, smateur supplies,
Hatry & Young, Hartford, Conn.

FROST hand mike SM240 modulation transformer, 8M242
microphone tranaformer, All practically new, Reasnable, or
what have you? WSQH, Box 24, Matamoras, Pa.
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L



275 volt new generutors, $8 Used, $5. 500 cycle motor genera-
Lors, a.0, drive Yk,w, $30, D,c. drive, $20, 200-watt generaturs,
10, ﬁ)ﬂ cycle voltlneters, $10. R. Wond 4620-102nd 8t., Cor=
ongs,

8L eards, two colors, $1,00 per hlmdred Free samples,
WRDTY, 257 Parker Ave,, Buffalo, N, ¥

WE supply parts for that reeeiver, transrmtter and power
mi)p,y Puuh-pull speelahsts Specinl apparatus. Bulletin avajl-
able, Pantiac Engineering Co., 1100 Avenue I, Brooklyn, N. Y.
GUARANTEED
Nagsuu Radio, Sa

R1s, §
‘ord, NA

. Filter chokes 75 cenfs and up.

FOR sale: Syne Rectitier with Robbins-iMyers motor, $20;
Ya kow. Aeme Spark transformer, 35.00; 600 watt. 1500-volt

plate transformer, $3.00. WODUN, Akron, Imm

TRANSFORMER apecml.s a50-0~550, 714, 714, 1504\.11,', 63
BH0-0-850, 714, Tly, $7 550, 750 each mde. ‘m. 715, 200 watt,
£10.503 0-550, 745, Tl4, 88, IU-vnlt T3 watt center tapped fila~
meut trdm;former §3; 4’r§, ,1,,_ 75 watt, £3; 2'§ ﬁ%i—vnlb{ 33
oke, 81.751

83.75; ¢4 MF 1000-volt mmmfed hlter condensers. $2,40; 3 MF,
$3.25; 430-volt econdenser blocks, 2-4-4-1-1 MF, &; 6%, Prices
are net ¥, Q. B, Philadelphia Flectrone Labs., $34 N. Ran-
dolph, Phi]adelphi.t, ba,

AT last! Another bateh of thme Ceneral Eleotria & watters type
CG1162. made especially for U, 8. Navy, Their characteristies
make chem ideal “or short wave work, low internal eapacity,
idament 7.5 volts, plate voltage up to 750, This is the last of
these tubes leff, A wonderful buy for all brother hams, A gen-
uine General Electrio 5 watter for unly $1.25 each. Neon tuhes
for frequency meters 50 cenis each. Try our surprise package,
#1.00, Money hack if not satistied, O-100 calibrated milliam-
meters, $1.25, 0-300 Wekrtinghouse milllammeter indicators 5
poini reugh calibrution, *«1 5. U-‘i(tO voltmeters $4.00, R.C.A
ur L‘u_muughmn UY227s, A1) merchandise guarranised
new. Sent P.P. or (!.O. l) L liufnagel 879 So. 18th St., Newark,

N.J.

2000-v, 3000-w, i-phase dnve motorgenerator, $225; 2000-v,

H00~w, l-phase drive, $19%; 1500~ v_ 40 -w. 3-phase drive, $125 5
1000-v, ¢ U()—“ $05; lOU(l-v.2>U— W, Li~hp. 3450 speed motars
$10.:50; y-hp uynchront)us 100 speed wotorg, $20; J-v,
ampere generators, $6.50; converters, [10-v, d.e. to Th-v,
300-watt, $35. Queen Clity

(1()-cvcie. 1-phase 250 watt, ¥27;
Elegtrie, 1734 Grand Ave,, (hicago.
TYPE 3866 scconds (new tubes), All ﬁharacwrlstwn normal.
Mereury vapor, 2.5 volt filament. Guaranteed perfect apera-
tion and safe delivery, 25 each. E. Ewing, Jr., 20 8. Ladalle St.,
Chieago, I,

(,JS L eards and amatenrs’ printed supplies. Seldens’, Cranesville,

(,x }1, 1000-watt transformers, 1100-2200-4400 each side «,
Vsed by over 225 hams, (Guaranteed unconditionally, $12 f.0. b
Detroit.

WS l‘LRN Electric dynawmotors, two : 2/.)5()-vnlt in shock
proof frame ax advertised in Q87 §20, W (1%

TELL me your rudio requirements, I carry thp best nationally
known lines of purts and transmitting equipment, and ship to
hams and set builders all over the world. Regular trade dis-
c-uu&ta Since 1921. Roy C. Btage, Wholesale Radio, Syracuse,
N

SELL or trade: RCA 211, 203-A, 204-A; WE211D, 212D;
power Ntala; 210- and 50-watt Nmitters complefe' Eseo 1500~
volt g;enerator mercury arc outfit; other apparatus. WOARA,
Butler, Mo,

CRYSTALS carefully ground for highest output demanded by
madern transmitters. Frequency precision .19, at room tempera-
fures. 7000 ko, $15; 3500 ke., $12: 1750 ke., $9; guarauteed
blanke $4, WODILD, Herbert Hollister Edwardsville, Kuns,

X NC - new huge Marlo. $25 taken it, WUKLY, 5868 Bart-
mer. St. Louis, Vo,
PRICED right ‘or immediate sale: [TXR52, holder, S0-watt
3000-volt Thordurson transformer, pair type 8 REL indue-
tances, Cardwell trausmitting condensers, meters and other
apparatus, WOCNM, 7512 Indiana Ave., Chicago, 11,

QSL cards Write for prices and samples, WINE Press, 230 West

Ave., 830. Norwalk, Conn,

NEW and unused i-kw. plate transformer, 2200-3300-1400

each side center tap, filament gransformer for four 866 tubes,

WSML type, 4 new R.C.A. B rer-tmem in original sealed car-

mns All the above, $40 cash, G. J. Schulmerich, 1015 Chestuui,
, Philadelphia, Pa

F()L{ sale — one 200 watt Acme power l‘mmﬁurmer, 750 volts
each side of center tap, two filament windings. e DeForest
“H" tube, used about 30 hours, Highest offer geta era. 1 H.
Melntyre, 2815 Cortelyon Road, Brooklyn, N.

HAV Iu 14 llluxtfhs’Tid B-volt i0U-amphour hghtmp‘ battery
with 3 h.p. motor for sale for $58, WOAAQ, F. R, Sehmidt,
Catherine, Kans,

SERBVICEMENT Misrofarad meter of low price anrd relabiity.
Hatry & Young product. Write for information, Don’t pay 4.
Save %15 or more. Hatry & Young, Hartiord, Conn.
FLECHTHEIN "500-volt “condensers, porcelain innulators,
2 mfd., $2.50; 4 mfd., 7.00, used. Mershon condensers, $1.75.
New National 3000-volt 00015 with vernier dial $9.50; .00023~
G0 volt, $12.85, Jeﬁersnn A00-volt center tapped trans~
formers, $1.65, Pilot D. . Super Waqp kit, 40, with a pair
of Timmons phones iree. Pilot A, C. Super Wasp kit with cone
speaker and power pact, $50.00, Newest type ectobulbs R3
wereury vapor, $10,00 prepaid. 281 type wmereury vapor, $7.00
prepaid, Allen Bradley radiostat, new type 500 watt, 25,50,
Aero Monitors, £10.85, REL Wavemeters, $16.00. Pilot and
silver Marshaﬂ coil forms, 3.39. Wire-wound 50N0-ohm grid
leaks. $.39. Freshman 375-volt, ool venter tapped, and two

senter tapped tilament windings, 25 Wignal High
895, New Cardwell 000 5 SLE condensers,
No, 14 entton eovered enameled aerin mre, 3.00 hundred

No. 12 solid enameled aerial wire, $.95 hundred fect;
A0 two hundred feet cotls, REL 50 wait suckets, $1.50. Used
Kellogg double button microphones, $35.00. Sangamo 5000~
volt O0N25, 0005, 001, 002 mxr‘a, eondensgers, $1,50. Thor-
dargon key cliok flter chokes 144 H (-n y 200 mill, $2.95. Thor-
daraon wodulation  transformers, a5, latest  Amnateur
I books, $.55. Used Western llevt,rm 212D 250 watters,
A ()U REL suckets for same $0.00, New 17, X. 852, $2%.00,
Bl hﬂy used l LA, 211, $17.00. Slightly used 204A8 $50.00.
RCA UV 2 7.50 ench, U, X. 866z, $11.85; New UX 351
1600 wacter. a() Western Eleotric 2114, D, or B 50 watters,
15,00, slightly used. New 211Ds, $20.00. Jefferson 30 Henry
dmke»z 100 mills, £3.25, Thordarson iwin chokes, 200 Henry,

250 zmll each $6.25, 2500-volt hmj‘) 133 segment bpauldmz
senerator, directly coupled to (. E. five-horse-power mator,
costr $630, special $225. Here's a real buy. Limited quantity
new uugmal cartons Gold Seal 1TV 227 tubes, %59 ench; UX
245, $1.15; UX 280, $1.05; R. High Mu U, X, 240, $l (103
R.C.A, Voltage Regulator U.X, 574, $3.25, Broadeast micro-
phone cu; 3,25, Thordarson 400-volt exch side cenier, 150
watt, $3.90 Unele Dave, 117 No. Pearl $t,, Albany, N. Y.
31X Tobe 1300 line Z mfd. condensers for sale, $1.50 each.
WIBNP
WANTE l) — For personal file, V olume T of QST complete or
single vomes State condition and price asked, X. B, Warner,
1711 Park st,, Hartford, Conn,

SUPERHE 1'ER()I)YNE—Sond 0 cents” ptamps for blue
print and data of 10 to S0 meter screen~grid superheterodyne;
one spot; single control. Transformers, low loss coils and mount~
ings, price $11.50. (yuaranteed. WHBRY, Arthur . Munzig,

Redlands, Calif.

QRT cards $1 per 100, Two colors, WBAAR, 535 Manhattan,

Hazleton, Pa.

Q R A SECTION

WIAU —Bdward Norrig, 20 Monroe St., Brockton, Mass,
E;lMQ———Thos. F. Reynolds, 19 Granville t., Dorehester,

W2BJI — Hackensack Radio Association, ¥.M.C.A, Building,
Hackensack, N. J.

W2ZHY — Geo. Pertersen, 820-40th 8t., Brooklyn, N, Y.

WOCVV — Walter 0, Goss, Box 225, Hunter, N. Dak.

TWO 5 kw, W, I, 220D, 10,000-volt water-cooled tubes, list
price $375 each, nut abused or used for more {han half their
natural life. $100 each. For particulars, write or wire KNI,
Partland, Ore,

WANTED: I-kw. spark transformer, with gap and condenser,
F. /& H. Radio Labs., Fargo, N. Dak,

WHAT s 1 offered for every issue @ST from June 1919, to
February, 19237 Raymond L. White, 212 Hollywood Ave.,
Dallas, Texas,

HEADS up tellows—— lank at these tube prices. UX210, $1.15;
UX250, £3.60; 13X245, $1.78: UXI7IA, 05 (wum. UXNZA
95 cents; UXM 4, §1.95: UX280, $1.10; UX281, $2.35, Limited
number; standard make tube, First qudhw, guaranteed.,
WOCQKU, Heron Lake, Minn,

TELEVISION — Listen in on announcements from W3XK,
2900 k.o, 8 o'clonk, B.8.T., or send for deseriptive literature.
Jenking Laboratories, 1519 Clonnecticut Ave., Washington, D.C,

WIDKS — Merten M. Hasse, B, F. D)., Warner, 5. Dak,

WIMK
A.R.R.L. Headquarters
R, B. Parmenter, Chief Op. " vp.”

The following calls wud personal sines belong to
members of the A.R.R, L. Headquarters gaug:
1AL B, Dudley ‘hd."”
WIBAW R. B, Beaudin
WiBDI-WiXL F. E. Handy “fh.”
WICEI J. J. Lamb “jim
WI1DF Geo. Grammer “hg.”
WIFH K. B, Warner ©* kb.,"
WIES A, A, Hebert “‘ah.”
W1I1FL-W2JR G. Donald ‘Mesen‘e “dm,"
W1SZ-W1BIZ C, €. Rodimon "rod.”
WIUE E. L. Battey "ev.””

Say You Saw Tt in QST — It Identifies You and Helps Q87 93




To Our Readers
who are not

A.R.R.L.

members

OULDN'T vou 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 — ¢lip 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.eague, and enclose
$2.50 ($3 in foreign countries) in payment of
one year’s dues, $1.2% 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 R R N T Y
P I N R R I I S P R T I IR

I I R R R

Do you know a friend who is also interested in
Amateur Radio, whose name you might give
us 50 we may send him a sample copy of QST?

For Your Convenience
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you caAN “HEAR
THE DIFFERENCE AND

SEE THE REASON
IN EVEREADY RAYTHEON
4-PILLAR TUBES”

Herge 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-
provement —— safeguards fragile eclements against the
dangers of shipment and handling. Eveready Raytheon
elements are assembled on jigs, to put them in most
sengitive relation to each other. The 4-Pillar construc-
tion anchors these elements 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.
Seethe solid, four-cornered giass 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-
, 4PILLAR TUBES bly get from your present

Eveready Raytheon’s exclusive, patented

Pillar construction cross-anchors the
tube elements top and bottom, conquering
the hazards of shipment, ending tube dis-
tortzon. preventing tube noises.

can be made like this, be-
cause the 4-Pillar con-
struction is patented.
Eveready Raytheons
come in all types. They
fit 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
jarge 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.
Gieneral Offices: New York, N. Y.

Branches
Kansas City 1
il EVEREADY

Chicago
New York

Unit of Unjon Carbide
and Carbon Corporation

RAYTHEON
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THE AMRAD CORPORATION
S25ToRam TR,

CTON ZENITHL
J)LON| 2 =anrcT-CROSLEY

TR 6:?&%," DEFOREST-CROSLEXs
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Leaders Choose and l/seltt/

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 mierofarad than ordinary con-
densers, is practically indestructible and makes possible a
reduction in size and weight of chassis while assuring unin-
terrupted efficiency.
Special information is available covering the use of the
Mershon in Television, Short Wave Transmitters and Re-
ceivers, Sound-Projection Apparatus, 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.

Mershon Division R ’«b# ot
THE AMRAD CORPORATION / S RD‘;'\?

Medford Hillside, Mass. . “(-v"-b s&.‘:}_
— 2 A
Dy & c:"
s E Ll H EA LI N G ,&i’:‘:} @"P:z‘,!"‘:s‘”; '
h ‘ ‘tbq\“ ,gd"bx:- s ,‘,}“ .
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If not, it isn’t the modern Sixth Edition
“and you're missing a lot

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

Good as the editions were with the brown and the green covers, they are only
! - -
QSA1 by comparison with

s W 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. # Because it starts in at
the very beginning of the story and tells what amateur radio is, how to become
ar 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-isold Paper Cover, $1.00 stiff Buckram Binding, $2.00

We honestly don’t see how you can get alon.
without the Handbook. Order yours to-day

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

To the amateur and to every
other user of dry cell batteries.
Outstanding because of unequalled.
performance under most severe as
well as all ordmary cxrcumstances

BURGESS BATTERY COMPANY

MADISON, WISCONSIN
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F. E. Handy, Communications Manager
E. I.. Battey, Asst. to Coms. Mgr.
1711 Park St., Hartford, Conn.

Is This Operating?
By E. W. Mayer*

'

HE yesr 1930 should be the logical time {o c¢lean up
I operating tactics and etiquette in addition to notes
aud plate supplies, How much longer are we to ex-
'pect a directional “CQ" to bring an answer from every
_other distriet or from the opposite direction than the one
"wanied? It is boped that not much longer, otherwise here is
‘one who will forward SCM reports by mail, and let them
lappear & month late rather than to go through the present
‘painful process of {rying to land the message near to its
t destination.
I With the idea of ciearin;t our monthly report to Mr.
'Handv vig raiio, we arose in the early mormng hours (as
"we earn our bread and butter in the evening) and tried a
”“Q north QTC WIMK," not having heard any stations
\m that vieinity working., lumng across the band we heard a
nice IC signal 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
Jor trafiic! This from a well-known “nine” whose several
. operators are not newcomers to the game seems rather sur-
'prising. Evidently there wtill 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 » message in limited operating time? Why
ranswer a (‘Q QTC if you are not in the direction ealled and
“if you do not intend to QSP, but are only looking for DX,
I'm interested in DX, too, but I don’t auswer a directional
1 CQ to get it unless I happen to be in the particular direction
and willing to QSP. Such operators deserve a little severity
. in the reply. Perhaps a frank statement of the ease, “Thot
 you answered Q) north because you conld QSP. Had I
! known you were sfter DX ouly, you would not have found
it here SK’' would be most uappropriate.
3 DX still brings replies from station 100. 200, 500 or
! 1000 miles away, altho 1500 miles is the minimum in calls
: heard lists. Lucal amateurs do not eonsider anything east of
Lhe Mississippl as DX, CQ VK or ZL is likely to bring re-
pheq fromall J. 8. A, dlstrwta By the time we discover who
i we are hearing all the VK and ZL stations that may have
called us have signed off. This may not meau unything to
| you fellows who have plenty of time to do your operating,
. but to the man with limited time, it means more than you
« would suppose.
Many times I have signed off, shifted the receiver to the
i top of the bar.d and started down listening for ealls, and ran
- avross & nan I signed off to. still guing strong, When a man
v says “8K,” muke your own sign off short and snappy, fel-
inws, give the other man who has been QRX fof ten or
; fifteen minutﬂ.s a chance to QSO you, or the other fellow.
Never use "SK” (or *“ VA”') unless you mean it, Let's have
1 & little house 2leaning in our operating methods. Stick to the
rules and regs aud if you have misplaced the copy of the
R. & R.you received with your membership certificate, drop
" & line to Headquarters for another. Let’s have s little show
of eourtesy and common sense in this game of ours. One ecan
, get DX in plenty. Why waste the traffic man’s time to have a
: QS0 of doubtful pleasure and given grudgingly by the wwuu
whose directional CG} you have answered to satisfy your
eraving for L'X or what have you?

v

# K4KD, $CM Pcrto Rico-Virgin Islands,
08T FOR APRIL, 1930

Traffic Briefs

Sehenectady amateurs have made their bid for recaognition

in amateur radio by organizing the *“Schenectady Amateur
Radio Association.,”” The officers are W20P, President,
W2AAL, Vice-President, W2AMM, Secretary, and W2LU,
Treasurer, The future plans of the ¢lub and the enthusiasin
of the memnbers prediet a brilliant future for this organizn-
tion.

WSRVY ui Dayton, Ohio, wants schedules throughout the
world on 14, 2% and 56 me, He is interested only in reliable,
sure-fire sehedules that ean be maintained over a reasouable
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 experimeutal work with W8VY should
write to him direct,

Capt, MeClelland of the u. s, Armv Air Corps says that
all 'phone stations operating off-frequency should be
“dropped without a parachute.’ The bad interference caused
by 'phone stations on WIMK’s 3575-ke. frequency during
the Spokane Right brought out this statement.

W4HHN reports much ‘phone activity in the Fourth
Distriet, In a little over two months on 3590-ke. "phone he
has worked 162 stations. W4TA, W4Q%Z, W4PD), W4HN,
W4HM, W4PW and W4AFQ have been working sixes and
sevens, A Fourth and Sixth District’s "phone party was held
Februury Ist and 2nd, with good resnits,

At about 4 a.m_, on January 19, WSBRI overheard some
very good 'phone work on the 3500-ke. band "phone channel.
W2ACA, WSAJH, WOEWO, W6BIU and WHBJIQ were
holding a five-way QS0, forming a coast-tn-coast ‘phone
chain, WERBIT and W6BJIQ reported all other stations as
cowing in fine and W2ACA, the most distant, as coming
through H4, steady, This speaks well for the 3500-ke.
'phone band.

#14,000-ke. 'phone is sure FRB,” says W2B1V., He has
worked eight U. 8. districis, Cluba, ¥France, England and
Porto Rico, and feels there are yreat possibilities for *“real"
‘phone work in that band,

Traffic for Cuba tnoves speedily through W3(RB1-Z2ZC,
who keeps daily schedules with CM28H and CMSUF.
W3CRT also sehedules ZULA each Thursday and Saturday.

W2BIV lets uut a little serret about the Extra First-Class
Amateur ticket, He suggests that hams become familiar
with the eable count message check, as it must be explained
on the examination, The Radio Amateur’s Handbook fully
explains the vable count,

One of the 2%-me, pioneers, W2JN, tells us that he still
finds that band very KB each Sunday, contacts with
Europe taking place between 8:30 a.m. and 2:30 p,, E.8.T.
W2JN says that 28 me. is the vuly band that produces really
strong signals from Europe.

WHAOM and W4AG have siarted a relay chain which
will later extend from coast to coast. At present the chain
begins in Cuba, goes through Florida, Alabama, Mississippi,
and euds in Texas, W5A0M wants schedules west, and

W1AG 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 L"rieud for tramsrmwou to Charlotte N.C.He was for-

wd ufter ac knnw!edgmg recelpt tnld WIAMU that hm
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 enthusiasts have organized the * Metro-
politan Amateur Radiophone Rystem,’ 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
Yaork City who wish to join them.

Here's a new way to work 'em, While listening for an
answer to his CQ, K4KD ran across W3AKOQ calling him,
WBAKO signed off saying, “Haven’t heard yon wyet.
Please go ahead — long call.” 7t turned out that W3AKO
bad heard another station calling K4KD, and wanting a
QS0 had tuken the chance of giving him a blind call. He
won! Hi.

Having tried every method known fo him for curing key
clicks with no favorable results, WAWR-WIAEM turned
despairingly to his QST index. Eagerly scanning the list of
articles he saw the title ' Silent Keys.”” He thought that he
had at last found the solution o his prablem. 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 business trip through the South and
Southwest, W3CAB visited several hams and had some
interesting experiences. At St. Louis he saw WOZK, .who
rents wires from the ‘phone company and operates his
station from downtown by remote control. He also mei
WIBEJ, who is a posiman. At Kansas City, WIZD was
visited, and it was learned that his son is radio operator on
the yacht Corsair, WOCVT is a dentist, specializing in X-ray
work, At Oklahoma City, W58W was found ruanning an
eleetrical repair shop, with the transmitter in one eorner,
When W3CDQ worked WHBW recently and tuld him that
he was working an “OW siation,” he came back, “OR
FRB abt u Officinl Wave station.” Hi. At Montgomery,
Ala,, W1AAQ reported hearing many low-power ‘phones.
W4AHP is an enthusiastic set builder. At Birmingham, Ala.,
WAV waa found to be an old Morse operator, now in the
hardware business.

W6DW has left for thp lsla,hd of Guam to take up his
duties ax resident engineer for Heintz & Kaufman. He will
have a 100-watt outtit operating under the call OM8DW.

When a lady in Washington, ID, ., wanted to notify her
husband, who is with the Marines 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 8:05 p.m.
W3AWS heard NNINIC calling CQ anl made contact, At
%:25 p.m, the message was received at NNINIC and 'phoned
o the addressee. An answer was received at W3AWS ai
4:35 p.an. and 'phoned to Washington at 8:50 p.m, Quite &
lively 45 minutes!

We quote from a clipping taken from Sea Stordes for April,
1929, and sent us by W4sl: » Naturally I was reminded of
the past, when the § O 8 call was more of & novelty thau it is
today. 8 O 8 — save our souls! 1t used to be C D Q, which
meant: come, damn quick! That showed the urgency — it
meant that unless great haste were made another sea
iragedy was about to be consummated.”” How we radio men
have been deceived all these vears! Instead of € £ D) (which,
by the same reasoning, should mean * Come quick dammit’),
we huve G 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 asg much a part
of your call as the number and following letters, and it mus¢
e 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

- ance again showed their ability to quickly and effi-

ciently handle an important communication job. Upon very

short notice, wembers of the Miami Amateur Radio Club

installed three complete stations, one at each outlying pylon,

and nne at the Timer's stand. The permission of the Radio

Supervisor was obtained to use the calls of three of the elub
mermbers — W4MD, W4AGY and W4QL,

WAAGY and WAMD were installed at the pylons, and
each used 7ig-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 852 supplied by Rectobulbs was used, Zepplin
antennas were used at the three stations. The operators
were WAMD, WIAKW, W4INB, WLAEQ and W4QL.
They were assisted by WH1AGY, WAWT, W4CT and WANE.

The communjcations work consisted of reporting the
progress of the planes around the course tu the Official
Timer, Two forced landings and one crash were also re-
ported. The manner in which the amateurs esrried out the
work was highly commended by officials in charge.

Trafﬁc Briefs

Here's another boost for the 3500-ke. band, The following
is quoted from the Holland report in the February issue of
the T, & R. Bulletin: *Conditions generally have shown
little real improvement. We noted that on 3.5 me. the
Americans were more consistent than on 7 tac, and regret
that more of our newcomers do not use this band in prefer-
enee to the higher frequencies.”

And now there is 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. Get in touch with WOFZO for further
particulars!!

Amateur comes from the Latin vmrd amator - lover. An
amateur is not necessarily a novice, a beginner, as those
unversed in amateur radio 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 CALL LETTERS

E regulurly receive complaints from various ama-

\;‘/ teurs that their ealls are being used unlawfully by

some unlicensed station. Many of these complaints

are also referred to the Supervisor of Radio's office. One of

the most 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,

nutnerous confirmations of @R0s during January have heen
coming in,

It is bad enough when a complaint such as the above is
received, bus, when a Radio SBupervisor's call is used uniaw-
fully, we think a climax has been reached. Mr. Herndon,
Hupervisor of Radio for the Third District, reports that he
has received a card confirming a QS0 with his station,
W3FW, W3FW was not on the air at the time specitied on
the card.

This item applies only to a very smaull percentage of
amateurs, but it iy tilwe 4 wurning was given, The Radio
of 1927 provides suitable penalties for the illegal use of
call letters, and the use of fulse call letiers, If caught, the
guilty parties are liable to those peualties. We hope that the
offenders referred to above (those using the calls W3FW and
W3QW) will heed our word of eantion — * If you play with
fire, you are likely to burn your fingers.”

Clareless or sloppy sending often results in an amateur
reporting some one using his eall. All amareurs are urged o
watch their sending so that they do not garble the letters and
unintentionally use some one else’s call,
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W1iIMK

AR.R.L. Headquariers’ Station WIMK operaies on
frequencies of 3575 ke. and 7150 ke. Robert B. Parmenter,
“RP,"” is the chief operator; his fist is familiar to most of
ihe amateur fraternity. Oceasionally other members of the
Headquarters’ staff operate at WIMK. Their personal signs
msy 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 3875 ke. and 7150 ke, at the following times:

8:00 pom,: Sun., Mon,, Tues., Thurs., and Fri.

I() 00 pom.: Mon, and Fri,

12:00 pan. (midnight): Sun., Tues., and Thurs,

GENERAL OPRRATION perlods have been arranged
o 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 tv70 headings of 3500 ke. and 7000 ke.; to indicate
whether the watch is devoted to listening on the B0-meter
band or to the 40-meter band.,

3500 ke,
%:10 p.m. to 9:00 p.m. vn Sun., Mon., Tues., Thurs., and
Fri.
10:00 p.m. to 11:00 p.m. on Tues. and Thurs, (No OBC
sent before these periods.)
12:00 p.re. to 1:00 a1, (or later) on Sunday night (Mon-
day morning}.

7000 ke.

10:10 p.m. to 11:00 p.m. on Sun., Mon., and Fri.

12:00 p.xi. to 1:00 a.n. on the followm;z nights (actually
on the morning of the day followingj: Mon., Tues., Thurs.,
and Fri. (Only on Tues. and Thurs, does the OBC precede
these periods.)

SCHEDULES are kept with the fullowmg stations
through any of which traffic will travel expediently to
AR.R.L. Fleadquarters. on 3500 ke.: WI1ACH, WIBXB,
WI1ZA, VEIAY, W2JF, VE2AC, W3BWT, VE3DA,
VEIET, WSCTUG, WOAPY, W90X, VEYAL; on 7000 ke.:
W4AGR, K4KD, W6AKW, W6CIS, W60OJ, W8DFG,
WIDYU and WIYC.

Official Broadcasting Stations

THANGES 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.; WOCOS (7060) daily, exeept
Bun,, 7:00 a.m. or pm.; WOFYM (7150) Tues., Thurs,,
Sat., 9:00 a.m,, Sun., 2:00 p.m.; WISO (7139) Mon,, Wed,,
Fri., 1:00 p.m., also between 5 uu and 7:00 p.m. us suhedules
permit.

Traffic Summaries
(JANUARY-FEBRUARY)

Pacifie led by Los Angeles. . .............00 .o 10,312
Central led. by OBio. v b iiiiiiiiiiiiann 7659
Atlantic led by Maryland Delaware-D, of C. ... 6595
Midwest led by Missouri. .. .....ooeviiiiie 5122
New Fngland led by Eastern Massachusetts...... 4501
DNakota led by Southern Minnesota............. 3931
Hudson led by Northern New Jersey........... 3716
Southeustern Jed by Florida. ... 2730
Northwestern led by Oregon........... 2243
Roanoke lod by West Virginia, , ...... 1957
‘West Gulf led by Southern Texas 1759
Delta led by Tennessee. ... viniiiaaes 966
Rocky Mcuntaiu led by Utah-Wyoming. ... . 879
Vanalta led by Alberta HU7
Prairie led by Saskatchewan. . HU
Quebee, . ... 251

Ontario, .......
852 stations ungmated 14,876; delivered 27,077; relayed
27,077, total 54,070, (87.5% del )
The Los Angelcs Section in the Pacific Division leads the
country with a total on 3277 and again carries the Traffic
Ranner, The Maryland-Delaware-District of Columbia
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BRASS POUNDERS’ LEAGUE

ortg. Del. Rel. Total
ke 1094 1325
B4 814 1003
266 4496 G%3
125 490 854
137 442 778
186 435 743
276 159 855
618 4 640
60 476 551
26 458 529
152 451 05
219 a9 400
214 162 488
144 181 478
62 300 450
56 362 428
201 198 28
38 340 00
27 938 Yt
100 144 363
150 46 3568
9 227 346
3 248 342
4 302 326
146 148 17
293 4 03
236 27 09
105 a8 78
100 ¢ 64
& 114 63
24 128 258
3 202 257
1] 198 249
73 123 249
4 40 245
40 66 247
20 54 241
21 203 3%
] 44 69 7
7 a1 46
117 94 22
54 30 148 g
106 52 4 2
&5 15 22 22
35 5 0 2%
81 7 23 0
10 8 94 0
29 1 ] -
103 97 & 8
T T 1
Y
179 10 26 p
82 02
28 42 14 y
74 59 7
3 i1 12
7 10 R0}
110 97 e 07
101 64 20
B o Son
E : 20
35 0 1 06
] L1 1
48 1 100
85 87 a7
WSHAJL 78 6 58
KeDPG (Dec,~Jan,) 4 16 P
WHABI 21 108
VH2AC 9 &5 [}
W(:L,BW ] 27! 104 18
bt 3
wxmw 50 a4 §
T, 23 1 ; ;
\VﬁAQD 6 12 154
WEDSP 9 12 1
7O6LN 0 2 48 ¥
WUDFG {] 3 64 137
VBBE: 4 64 34
v6H 48 6 ]
WeyYUl 38 74 34 LY
WIGHIL ] 8 @
WEAM 31 20 1
WORE 24 96 0
WIBSH 5 ( 12 07
2RD 13 i 82 4}
W2BSW 18 23 O
WHRY o 30 9,
WI3AHZ Q9 % 2% il
WOCD U 26 9 87
W2AVP 2 10 78

“The several amateur stations responsible for the hest
traftic work — the ones that are *setiing the pace” In
T oot e iren g ing tnaP eneat

e top . e figures giv. th
standing of each station aceilra tely. Biving @ exact

All these stations appearing in the Brass Pounders’
League ave noted for their consistent schedule-keeping
and dependable Imesgsage-handling work in amateur
radio, Special credit should be given to the touowmg
stations in the order listed responsible for ¢
hunddred delivertes in the message month:
WOAD, KAIHR, KAI1DJ, W9COS, KGDPG WIiADW,
W 4LA WIMK, W4C FL, WS, 1WV WBAQ

N, W6ERK, W2OXL, WaBW'T. '

L)elivenps count! A total of 200 m more bonsa fide
messages handled and counted in accordance with
A.R.K.L. practice, or just 50 or maore delireries will put
yuu in line for a ‘lace in the B.P.L, Why not make
tn;«}:{re Sr‘hed%es wlt(i]1 ﬂ%ﬁ re%lat{)!lle sfﬁtiom you hear and

e gteps handle the traffic that wiil qualif,
for B.P.L. membership aiso! QUallly you
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Seetion in the Atlantic Division made a mighty fine try and
eame out with a total of 3126, Los Angeles had better tighten
her grip ou that Hagpole! The Truffic Ranner goes each
month to the section with the lurgest total of real messages.
A ftraffic 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
wmonth and help its division head the list?

ARMY-AMATEUR NOTES

FIRST CORPS AREA: Although this area has been
ruther quiet for some months, a complete reorganization is

. now under way, and it is expected that the " First" will be
in a healthy and active condition very shortly. WIAYN,
WIPM and WIKR continue to be the active stations,
A. L. Budlong, at A.R.R.L., HQ, has recentiy been tempo-
rarily appointed the Radio Aide to the Signal Officer of the

area.

SECOND CORPS AREA: This area continues to he one
of the most aciive, 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, (. 8. of the Delaware State
Net. During vthe month of December, alternate Corps
Area N. C. 8. W2PF handled over 200 messages on Monday
pight schedules.

FIFTH CORPS AREA: The West Virginia Net under
WROK. and the Ohio Net under WRJIC have been very
active during the past month, W8ATZ has been added to
the West Virginia State Net. WSBAS, WsCNO, WSHH,
WBVP and WSCCS have been added in Ohio, With the
addition of WCONO, the Fifth Corps Area claims the honor
of having the first XYL as an A-A Net member. WYBAZ
aud WIEZ are eapected back strong next tmouth in the
Kentucky and Indiana Nets. Official certificates ave 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
Atate Net — WYBNI, WIDOX, WIBYX, WuCTX,
WOBPX, WOERU; Michigan State Net — WSBGY,
WSCEP, W8CCM, WEDYH, W8SE, WRACU; Wisconsin
State Net —— WOCD, WIDJK, WI0OT, WIGEX, WIDKS,
WODXI. Mr. Kamin, WOUS, is Sixth Corps Radio Aide
and also Corps Ares Net Clontrol and now operates on the
special Army frequency of 6990 ke, with crysial control
Amateurs in this area interested in joining the A-A systern
should write to WOANR, Bignal Officer, Hagtrs., 6th Corps
Aren, 1819 Wesi Pershing Rd., Chieago, Il

EIGHTH CORPS AREA: WB3AIN is Net Control
Station for the wres. A new transmitter is in the course of
eonstruction by local personnel of station W5AIN,

NINTH CORPS AREA: W7AAT is State Net Control
ior Montana. W6EVR is a newcomer to the Area, W6BDX,
N. C, &, lst District of California, is a “regular” on drill
nights, WeDQV, N. C. 8. 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 stand-bys: WeéDBD, W6DFR, W6DLI, W6DQV,
W6ADQ, WEAKW and WEEAF.

Traffic Briefs

*Phone is being used by many amateurs for traffic han-
dling. For the reporting menth just past, December-
January, WH4IA at Union Springs, Alabama made the BPL
using ‘phone entirely.

The fifth annual hamiest of the Twin City Radio Club,
Minneapolis-St, Paul, Minnesota, was held on January 17th
with a good attendance of 65. The program included eats,
short talks and movies of the Cleveland Air Races and
several old time T'win C‘itv atations,

On January 1 WOBAX i nrked all continents between
9:10 a.m. and 7:30 p,m. P.3.T., ten hours and forty minutes.
He believes he is the first to wmk all eontinents in 1930,

During the sleet storm in western New York state Dle-
cernber 17th to 21, W2BOX kept the Lockport Light Co. in
tonch with the Associsted Gasg and Electrie Co.in New York
City through WSAFM.

v

Bpeaking of BCLs, W7AAT was called ten miles to
serviee 4 new n.e. receiver only to find the perplexing prob-
lem to he that the terminal lead going to the screen grid
eontact at the top of the {ube was not connected., Hi,

WICEE and WIGAQ extol the pogsibilities of the 3500-ke,
band when they tell of an all-night vigil on that band at
WOICEE, Eighteen states and an average of seven stations
an hour were worked. The transmitter was o T.P.T.G
using two 2108 in parallel with 100 watts input from 2>
The sntenna was a 134 foot zepp,

W7AAT was reported (J8SA4 on 3500 ke, in Auckland,
New Zealand, and says if more of the gang would cut down
their spesd on this band, they would probably receive te-
ports from such distant points.

Following the emergency work done by wesiern New
York state amateurs during the ice storm in that section
last December, the Radio Association of Western New York
appointed a commitiee to organize a network of stations io
operate in case any such emergency should again arise.
The committee, made up of WSCTK, WSAFM, WROA,
WSADE, W8TH, WSCHG and WSCPC, is working on
emergency transmitters :md special schiedules,

A club hag been orgamzed by west coast amateurs for the
sole purpose of bettering the art of “rag chewing,” It is
called the *‘Sunday Morning Breakfastless CTub” and
meets every Sunday from 9 a.m. until noon 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
shiz club should write to any of tha following member-
stations: WOBET, W6BVS, W6(TO, W6DHM, WEETA,
and WY U.

Louis R. Huber, the new Midwest Division Director, is
able to keep up hig brasspounding talents while attending
the University of lowa by making use of the * 1" atution,
WIYA, “Ou” sxpects to operate there quite regularly and
hopes to work many stations in both his and all other divi-
stong. WY Aisiuned to 7139 ke, .

D. L. Edmondson, W5ARA, Officinl Observer gtates that
aver 0% of the stations observed off-frequency were culling
€3 at the time logged and that in wost s the culling
continued without any answers betng re . The rest of the
off-frequency stations were ealling some one they never
raised. Mr. Edmondson states that it is remarkable how
promptly they do answer a eall when one iries to notify
them of their off-frequency position. It shows the smull
amount of communication that can be expected when
operating out of the amateur band! All of which peints to
the fact that adjustmenis and frequencies should be checked
daily hefore starting operamon Carelessuess and inatten-
tion to these matters is the basic cause of most of the off-
frequency operation that hurts our good reputation. Every
station sliould have the most accurate frequency stundard
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). ., on regular schedule via VE6MO-
KALHR-WETM-WIMEK-W3BWT, Return traffic travels
via the same route,

s result of the disaster to the Carnegie in Apia Harbor,
Western Samos, cu November 29, 9, the following is the
last repori to be received from the Carnegle on the work of
WSBS. It covers the aperation from QOetober Znd until the
arrival at Pago Pago. This veport is chiefly of interest in
those portions which record vagaties in conditions in the
transmitting medium due to sun spots 'or & variety of causes.

“Ginee leaving Honolulu KUP has been worked regularly,
and on Saturday nights a schedule with WGAM has been
mauintained. Amateurs in and near Honolulu (K6CIB,
I\OCJD KeCH, KGAVL, I&hBRA) have been very kind in
ges to iriends in Honolulu und oceasionally
ralaying mm’«a;rsw o the States, KATHR in the Philippines
has relayed several messages to Waterloo for us, all the
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ghove on 9015 and 7000 ke, Many personul messages have
heen relayed through United Htates amateur stations,
WeCUT, WIERM, WOUS and others, W8DZY, cn 14,000
ke. (Oetober 22nd), toock a 188-word technical message for
Washington without a repeut, and then told us that he had
three brokes fingers due to the fall of a heavy piece of
raachinery on them a few days previous, The radio weathe
from October 2nd to about October 10th was good, but
from then u1til about the 16th of November, a vary notice-
able decreass in signal intensity on short waves was in foree;
at times, however, broadeasting from eastern United States
eowld be heurd with good loud-spesker volume during this
period. A rather unusual thing for us, indeed, was to sit
and listen to the Crosley station in Obio way out here near
the eqyuator, as we did on several oecasions. A number of
sun spots have been observed all during this period, but
what their effect is we cannot say vet.

“On QOctober 1ith und November 10th communication
with eastern United States was had on 7000 ke, On both
nights West Clonst stations faded out us 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 ir volume by two to three. while NKF was un~
heard from then on, The receiver here was working per-
fectly as shown by the continued reception of other signals,

“Signals from 19,000 to 23,000 kiloeyeles are heard all
through the 24 hours of the day;: that 16,000 to {8,000 kilo-~
eyele signals show daylight effect and decrease in intensity
during the widdle of the day; that 12,000 to 14,000 kilocycle
signals have greutest intensity around sunrise and sunset,
falling off more by day than by night; that 9000 to 12,000
kiloeyele signals show pronounced daylight effect and signals
from 9000 10 3000 kilocylees have the well-known increase
with night vime.”

QHA?

“This QHA business, How many operutors have got QRO
and received a line like this? ‘GE OM UR Q%A 2 HR.
Then they uo un about the weather, ¢te., and finally say,
*BOY TR 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. Q3AS5 does not always mean R9.
They must get vhat through their heads! QSAS mesns 1009,
rendable but contains no comment on volume. I bave
noticed many using Q8AS5 R7, or something like that, and
have used it myself. That makes » more accurate and under-
standable report,’”? ~~ WIGIN

BYRD CONTACT

WIXV contacted WEFA, the base station of the Byrd ex-
pedition daily during January aud until February 19, the
date when WFA signed off for good after a final contact with
the City of New York, WFBT, 8310 ke. This work with
WFA was conducted (both ends) on 14 m.e. During the
same period WFA kept schedules with W1ZZ, WSCFR and
WO9EF. Tte ity of New York docked in Dunedin, N, %.,
Mareh 10, Since amateur communication is nob permitted
while in port, WEBT will not be heard again until en route
to the U. #. A. after April 1,

Mr. H, I, S8hrimpton, ZL4A0, is coming over as operator
on WEBT. On arrival in the U. S, A. he will represent the
New Zeuland Association of Radio Transinitters, his national
amateur society.

The Byrd expedition planned to leave Auntarctica in mid-
February. Operator Grenlie of the 8.8, Eleanor Boling looks
for amateurs daily on the 14 me. band between 0300 and
0500 G.C.T. WFAT transmits on 8670 ke, (34.6 meters)
for these contacts, The Boling was half way to the Bay of
‘Wales on January 26 according to a report from WICMX
who was in contact. The 8.8. City of New York, WFRT,
operates on 8810 and 13,180 ke.

Fellows, if you are looking for a real kiek 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
Stock Fxchange stations, are on the air regularly on 14 me,
and 7 mec.
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Your tesrn may cummuuicate with Mr, (3, W, Robertson,
Personnel Office, New York Stock Exchange, 11 Wall Street,
N. Y., C,, or any of the above stations for additional infor-
mabion,

e W, G Beek, W2CQD

A gub-office of the Ninth District has been opened at 302
Federal Bldg., Denver, Colo., with Assisiant Radio Inspector
G. W. Earnhart, WQCHV in charge,

The amateurs of Astorm, Oregon, W7ALM, W7ED and
W7WB, had an amateur station in operation at the Clatsop
County Fair held in that city September 17 to 20. A loeal
electrical dealer purchased a booth for the station. Mr,
Tovejoy, the Seventh Distriet Radio Supervisor, issued a
temporary station license, W7AFP. Preliminary tests were
run with W6DZL. The transmitted used wus W7ALM's
250 watt, High-C, TPTG outht, Primary keying was used
and BCL sets could be demonstrated while W7AFP was in
operation,

Traffiec was handled during morning and early afterncon
hours. Schedules were kept with WTAMO, WTLT, W7OJ
and W6BI. These stations took traffic and secured return
mesgsages, The natwes of the persons to whom the return
messages were addressed were announced over the publie
address system. This stimulated interest and more messages
were filed. A total of 161 messages was handled, 136 of them
being originated. SBigus, together with the station license,
operators’ licenses, QST eards, ete., 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 atation at the Clatsop County Fair,

The returns of the City College of New York vs. George
Waghington University football game on Qctober 26 were

sent in regular play-by-play form from W2HJ at City Col-
lege. The broadeast was received by the gang at George
‘Washington University, and W2HJ’%s " Graham MacNamee'”
was voted one of the best announcers they had ever beurd,
The returns were very interesting to the University boya
even though the final seore was 45-0 in favor of City Collegs.

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 ecode practice on regular
schedules, In every ease the time of schedule is given in
Standard Time for the locality of fhe station,

Starting April 1, W2 &\b in hew Yaork City will tuke on
the code practice anrk He will use 'phone and C'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 vicinity of New York, and we are certain W2AXS will
receive s heurty welcome.

WIGEN, Neoga, I, transmits code instruction using
CW only on 1875 ke, ab 6 p.m. daily. He uses both gtraight
key and Teleplex, and starting at a speed of only a few
words per minute, works up to 12 w.p.m.

‘WYEED, Carroll, Iowa, is transmitting code lessons ench
evening except Sunday from 7:30 to 8:00, on a frequency of
1845 ke, -\ combination nf ' phone and key is used to put the
lessons over.

WOAKL, Decabur, Ill., using a frequency of 1985 ke.,
broadeasts eode praciive on Monday, Wednesday and
Friday at 8:00 p.m. '

‘We understand that station W CFL, Chicago, is broad-
casting code instruction each Tuesday from 5:45 to 6 p.m.
This, of course, is in the

WOFLS, Ava, Ill,, transmits on 1715 ke, sturting at 10:30,
on Tuesday, Thursday and Sunday nights. Tuesday night
is " alphabet night,” Thursday is " word night,”” uud Sunday
is "sentence night.”” The “raw recruit’ will probably do
best if he copies the Tuesday night lesson, while a wore
advanced beginner will benefit by the Thursday sand
Sunday night classes,
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WoBUZ, Reedley, Calif., must discontinue the code
practice broadcasts 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, Moa. in sendmg Official A.R.R.L.
Broadeasts on 1750 ke, on Sundays and Thursdays, #:30
p.m., at 4 speed of B to 10 words per minute. This is excellent
eode practice material,

Divisional Reports

ATLANTIC DIVISION

ARYLAND-DELAWARE-DISTRICT OF (CO-
D/I LIUTMBIA — 8UM, Forrest Calhoun, W3BBW -~
“ Bravo!" That is about all T can say regarding this
report, With fewer (but better) stations we have set a record
for this section. May the fine work continue, Maryland:
W3LA made quite a record for traffie this month with 1325,
He was Q80 AB6 every night except three during its flight,
FR., W3CGC says there isn’t room to stand on 3500 ke.
WIBRBW, ihe S8CM, visited some of the Delawsre gang,
W3AOQ, the Western Maryland noise, sent in a nice report.
W3LB is back in Hagerstown, W3AFF is rebuilding. W3GF
just finished an MOPA and reports it very *potent.’”
W3NY is going in for experimental work. W3D(} works lots
of DX. Another old-timer is starting up in Baltimore —
W3AHG. Delawarve: After visiting our ex-SC'M, W3AIS,
1 want 10 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. Distriet of Columbia: W3AHM, a non-
ORS, visited the SCM and delivered a fine report, W3BWT,
our RM, handled his usuat bunch. W3RBF, a new ORS, has
# 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, 1 new ORS, handled a
" few, W30DQ, our YL, assisted with the Arctic Patrol flight,
W3CAB also helped out. W3AKR eame back after two
months off, W3LX expects to use crystal soon. W3GT's OW
reported for him, via W3LA, and says he is in Panama.

Traftic: 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 8, W3LX 2, W3NY 1.

ROUTHERN NEW JERSEY — 8 . N. R. Weible,
WIRWY — W3DH and W3ATJ were both in the Inter-
national Coontest, W3ASG has good totals in spite of the
{act that be hus wo schedules, W3AWT, will soon bave s
portable transmitter on the job every day. Exams and
QRM hit W3ATP this month, but he survived both of
them. W3BW.J has a new position that frequently keeps him
awny from the siation for a week or go,

Traffic: W3DH 58, W3ASG 53, W3AWL 29, W3ATJ 19,
W3BWJ 20, W3ATP 10,

EASTERN PENNSYLVANIA — 8CM, Don L. Lusk,
W37ZF — 1 received s mighty fine report on ofi-frequency
stations from W3MC. The rest of the gang evidently forgot
the fact that they, too, are vbservers, as no other reports
were received. W3TR, a new prospective QORS, ig 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 iz losing interest
in trafiie. That won't do, Dave, OM. W3LD wants an ORS,
WBAWO isn't forgetting his Bunday code class, W3AUR is
almost eligible for an ORS, WSDHT likes the new ORS
aystem. W3QFP delivered his total in person this month,
and we had a nice long chat., Qur 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 ORS even if she has to break dates, hi, WSVD
received & temporary QRS appointment. W3DZ is still
pretty busy at school. W3ZF installed a 250-watter and is
getting out nicely.

Traffic: W3NF 299, W3UX 129, W3ZF 121, W3AHZ 90,
W3QP 39, W8VD 41, W3TB 61, W3UH 39, WRDHT 20,
WSAWO 21, W3AKR 19, WAMC 13, W3AUR 13, W3DZ 6,

WESTERN PENNSYLVANIA — SCM, A. W. McAuly,
WRCEQ — WSYA takes the lead this month. They have
schedules on a route to China and the Philippines, WSDLG
i second with a fine total. W8CUG has taken over the
schedule with PY1AW while WSCFR. is visiting in Sputh
America. WRCMP is one of our most active stations, He and
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the SCM have a weekly schedule. WSCEO ia using a erystal-
controlled oscillator for frequency check, WEBYS is in a
hospital. We wish him a speedy recovery. WSAGO is slowly
whipping his xtal outfit into shape. WSDNO is experiment~
ing with fone on 14-me, band. W8ASE and WBAGG are
two new hams in Huntingdon, Welcome, boys. WSGT s
back 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. WRRG, an old-timer of apark days, & puiting in & new
trunsmitter at his home in Curtisville, WSAPQ) sent in a
long letter with some good dope on signal wobbling, WEAJE
and WSBRJ are active, WSAJT reported by radio te.lephone.
Watch your frequeuov moab carefully. The A, T. & T, is
hams nn the wrong mdc- of rhe fence

Traffic: WEY A 450, WRDLG 237, WSCTI(G 72, WSCMP
88, WSAAG 54, WSDUT 20, WSCEQ 19, WSCNZ 5,
WEAJT 3, WBAPQ 112, WEDNO 14, WRAYH 10, W8AGG
8, WSASE 1, WRAVY &,

WESTERN NEW YORK - 8CM, Charles 8. Tayior,
WSPJ — WSABQ staris the month off with a report of
rag chewing with some 19 or more stations. W8ADZ has a
schedule and is handling traffie. W‘ZAFM has be?n very
1mprov1ng W‘;AVM Works west onagxi often, W%B k\ TH-
portg no iraffie due i0 YL, WEBCM handled over 276
mess this month. WEBCZ has recovered from his long
iliness und is back again with the AR.R.L. spirit. WSBDV
hag many schedules, WEBGV reports traffic. W8BJI( makes
the BPL again. W&BMJ reports traffic very good. Ex-8BQK
is back with the gang after foating around the central part
of N. Y. state, WSBWG expects & new YL op scon, WRBYO
wishes to announce the birth of u new station, WSCID,
owned and operated by his sen, WSCEKC did a iot of relief
work in the storm-stricken area around Dansville. WsCMW
is trying hard to bring uwp his traffic by arranging schedules,
WSCNX bhlew his pei plate transformer. WSCPC said he
couldn't make 34 messuges 8 month, but from his report
he rame very close — 31, and mostly foreign at that.
WBCYG has schedules with OY 1D, WBDII reports traffic
gond, WEDME is handling traffic as usual. W3DQP makes
the BPL and reports K4&D and W4WR visitors at his
station this month. W8DSA devoted most of his time this
month to buiiding a screen-grid receiver, W3IDSP makes
the BPL on deliveries, and states he made 2016 points in
Sweepstakes Contest, WRDYT reports good improvement
in tratfic, W80A, another off-frequency checking station,
reporis that only two stations out of three thanked him
for his services while only owe did nok respond to his
frequency check, Amateurs who get card® from frequency
checking stations should acknowledge same, as this kind of
service is most beneficial to you and the AR R.L. in general.
Western New York should have at Ieast 5000 messapes
every month, Let’s make that our goal.

Traffic: WSADZ 18, WSAFM 14, WSATH 32, W8BAV
4, WBBCM 276, WRBCZ 60, WEBDV 36, WEBGV 18,
WEBJO 213, WSBMJ 45, WABYO 27, WBCKC 49,
WBCMW 12, WSCONX 58, WRCPC 31, WBCYG %,
WSDII 103, WEDME 44, WSDQP ‘7'5 WEDSA 18,
WBDSP 143, WSDYT 42, WS04 31,

CENTRAL DIVISION
ILLINOIS — 5CM, F. J. Hinds, WRAPY — WORKL
is having bad power line QRM, WIBMQ is building a
peaked AF special receiver and new rectifier, WOATN
has a new key filter, WOPA is working on a new receiver,
WIAHK gi code practice on 3.5 me. every Sunday morn-
ing from 10:30 to 11:00 a.m. C.8.T, WOFRU did goud work
in the relays, using remote control, WOETP and WYBXB
will soon be moving QRA's, WOBDW took a message from
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W6AFI, goinz to his YT, "phoned it and sent back an answer
in 15 minutes. W9IDS8 has been busy blowing out plate
blocking condensers. WOFAJ was QSO Zi54M and hooked
the latter up 50 W9KA at the same time. FB, OM, WOCKEM
in offering a ease of Seoteh to the fellow who ean make s

© 210 kiek out “ike an 852, WOANQ reports new stations on in
. Waukegan, WIBHW is doing nicely with traffic in spite

of some illness. A new Hertz has helped WORZD lately.
WIBEO, WUDEV, WIDAX, WoCDG, WOGIP, WIAUS
and WOCBJ all met at WOUE for a hamfest, WOBEQ is
rebuilding, in favor of a push-pull outfit. WOCYB is now
on 3.5 me. with 862's in a Hartley, WODAX is using 2
UX250's a8 modulators on 1765 ke. W9DXZ handled his
traffic this tmanth with five suhedules. WODKK is again with
ug, DX has Feen poor at WIDGY, but is picking up, WIKB
is back to high power with a 250-watier. WOCRR is going
to grind his own crystal for 3545 soon. WODCK has a uew
211D, WODGK bas 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, WIFDJ
has a new Aero Soreen grid. WODDE has » new xtal on
3800 ke, using a 210 oscillator and a power amplifier of
sume size, WICKZ is on at last with a UXS860 crystal,
WIBVYV is getting out nicely with & 201A and 375 on plate,
WAGIV says he has a good fone and it isn't a “loop."” Hi.
WIFPN operates on 1d-me, band, WYBSH says he enjoyed
the Sweepstakes very much,

WIBZO has been busy grinding his own ervstals, usually
getting the band on a CC local station, WIGIT is going
vicely on fone. W9DJ is adding crystal to his fone as well as
4 new monitor and wavemeter to the station. Bad power leak
is going sirong at WOBRX, WOKA is trying to please BCL's
and is checxing nfi-frequency stations, W9ACU did some
excellent work in the International Contest with his 180
valts 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 January tests. W9FO got
&i points in the Sweepstakes Contest, WOCUH suys 14-me.
DX seems vo be picking up, WIFDY iz locking for a uew
tube. WIAKF s building a MOPA xtal. WICZL reports
DX pood. WIALK will soou move to Hollywood, Calif.
‘We want to see more statinng reporting and bigger totals
from those already reporting.

Trattic: WIDGZ 241, WIERU 202, WOBLL 165, WIBSH
107, WOAHK 104, WOACU 93, WYCKM 75, WOAFN 51,
WODKK -+, WICUH 8%, W9APY 33, WIBHW 31,
WOCZL 31, WaFCW 31, WOFO 30, WOANQ 29, WIDXZ
%, WIBZO 27, WODCK 22, WHALK 20, WeBNR 0,
WYEAJ 19, WIBKL 14, WODOX 13, WOFPN 13, WOBMQ
13, WOPA 12, WOBDW 11, WODGK 11, WOKB 11,
WOGIV 9, WIBZD 9, WIOFDJ 7, WODDE 4, W9DSS 4,
WOYKA 4, WOBRX 3, WIBVZ 2, WOGJIJ 2, WONJT 1,

INDIANA —8CM, D. J. Aogus, WICYQ — The
Indianapolis Radio Club is running the largest radio code
olags in its history with twenty-four students, WIFHM is
the new U.S.N.R, section coutrol station for Indiana at
Indianapolis, operating on 3750 ke., xtal-controlled, 250
watts output, WODRJ is building & new xtal transmitter
for WOBRC, WOBWI is busy organiziug a UM.N,Ii. unit
at Fort Wayne. W9CIC is back on the air. WOGIS is
working everything eust of the Rockies with one J-watter.
WOUM just missed the BPL by two deliveries, W9CHC,
who is old dDY'T, is going again at West, Lafayette. WOBKJ
says his tubes ure over five years old and wonders what ails
them. WOIKI and WODSC just received their broadeast
licenses, WOEWQ reports that the R. 1. was in Richmond
and left a trail of nine new first~cluss amateur ops. WOEF
is working WFA. (Byrd Expedition) regularly, W9DDB
heuds the st with 193, WOAJH and WIBIA are rebuilding.
WOFCX hus changed over to DC, WIDPJ, Wileox, is
coming back on the air. WIEGY is putting up a set in the
Y.M.C.A, at Fort Wayne, WOGFA has sturted up again,
WYEV ard WIDWL ure new stations at Fort Wayne.
WIAMYZ is back after a year’s vacation, The Fort Wayne
sewing circle {(fones), rconsisting of WHAAL WYGHEJ,
WIOAMZ, WIBWI and WIBYN, sturts a gossip party at
% p.n, every evening, which lasts t1ll nearly morning,
according to the code (he) men in that city. Next report
will probably carry the uther side of the story.W9AAIL
and WYBWI have condenser mikes and very good modula~
tion. WOAFI reports fine results with a new sereen-grid
receiver. WOAXI and WICLF are increasing their power.
The R. I. chopped off the heads of WOGGP, WIGGY,
WOIABYV .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 radio.”’ C'asualties will he reported in the next issue,

Traffic: WIDDB 233, WOEF 109, W9UM 99, WHCHC
23, WOAHB 5, WIFYB 12, WIGKI 67, W9BKJ 29,
WOAKJ 44, WIGCO 41, WIAEB 4, WIGGT 41, WIGIS
22, WORW 4, WODBJ 29, WaCYQ 14, WOFHM 10.

BEENTUCKY — 8CM, J. B. Wathen, III, W9BAZ —
After the grids stopped leaking, W9AZY was one drop
shead of WORYW, He now has one month to his credit in
the "' Race for the Pint.," No competition yet! WOBAN re-
dquests QRA of eall *'Youhoo.” An agst. op. has put new life
into WGARU. WOCEE is giving code lessons on 1750 ke,
He would appreciate reports from his students. WIAIN
hay received an ORS tag. WOFS lost his for not reporting.
WYELL was forced to use AC for ¥eb, testa, as his MG
burned out. Seven countries in one evening for WOENR.
WYGGB is developing BCL's into bams. WIFZV is building
a portable outfit for Kyrock County, WHFKM is in bigger
and better location. WIGJIE is coming along fine with a
rouple of skeds, WEABG and WHEFT got their reports in
this time. WODAI changed MOPA to High . Hartley and
worked all districts. WIBWJ is still struggling with xtal.
WYZZE, ORS via remote control, sports three crystals.
W90X, home-brew artist, has rheumatiz from sitting in
damp cellars. WIBAY took his wesk-end in Henderson, sv
they tell me. WOEYW, president of the A.R.T.5., was well
vleased with turn-gui ai Feb. hanquet. WOAJY, 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, WIOARU 28, W9CEE 238, WOAIN 17, WIELL 17,
WIENR 12, WIGGB 10, WOFZV 7, WOFKM 4, WIGJE
3, WOABG 2, WOFQN 2, WOZZE, 2.

OHIO — #CM, H. C. Storck, WEBYN — Well, gang,
here is another report and the SCM is very much pleased.
Only two made the BPL, but nearly all of the totals run
consistently higher than usual, WSCNO leads again, turning
it 400 evenr. W8AQ turns in 216 for his first time in the BPL.
Congrats, OM. WSLT reports that they are building two
new trahsmitters which will be o the air shortly, WCRI
ig keeping plenty busy with work, but gets 1556 anyway.,
WEBBR missed about ten days because of his pet QRM,
but says eonditions better now than for a long time,
WRJIC has been transferred to Dayton. WECWC reportg,
WEBAC savs traflic iz picking up for him. W8SG reports
his total by radio. W8APC suys that two-piece filamenis
are quite the rage at hix place, The SCM wctually
made gond his promise, and has the big boy going again
with FB results, WSCFL is now using just one 210 again.
WSCFT has been DXiug on 7000 ke, WSBCF turns in a
nice total. WSQU has a new MOPA trapsmister, W8LI
has a DC pote and is all ready for 14~me. fone when the
R. I, says the word, W8CX reports he is having BCIL
trouble on 14-me. band, but not on 7 me. WSHH turns in
his first report. WEDVL now has rectifier and filter system,
and gets better results. WSCXW is busy with radio service
work, WSARW is receiving fine repurts. WSBEKM keeps
husy with A-A work. WSD'I'C is now WSCEI of Conneaut.
‘WSRBEA takes his plate transiormer to bed with him to keep
bim warm, Hi. Some one reported a total by 'phone. Sounded
like WBAEL, but more likely was WS8ATL. Let me know,
WSIF is still having a little trouble. WSADS has been re-
building his receiver. W8EJ says the Naval Reserve is
going good and the local club is very active. W8CLY says
WBRASK pulled a wonderful joke on him and he will never
forgive him. What’s this? W3DDK will not bave very much
time for traffic any more. W8PL blew the filument trans-
former for his 866s, WBDPY says his new receiver is going
goad and now for CC transmitter. WSDBK s alsa starting
work on CC transmitter, WRRZL hag a crystal rig going und
says it 18 FB. WS8BBH is building a whole new autfit,
WSRN is still in Chicago, He says he is seeing WOEXA quite
& bit, WEBDTU and WENP both reported. The returns from
that “razzy’ letter you all gat are very gratifying, and they
are showing the worale of the Ohio section as never befare,
1t certainly speuks well for this section the way you fellows
keep it near the top. Let's try and put it all the way ro the
top.

Traffie: WSCNOQO 400, WEAQ 216, WSLT 181, W8GZ
187, WRCRI 155, WSBBR 114, W&IC 112, WsCWC 97,
WEBAC 61, W8SG 61, WSAPC 61, WEBYN 58, WSCFT,
37, W8CFT 32, WSBCF 29, WsQU 25, WSLI 21, WSCX
23, WSHH 20, WSDVL 18, WSCXW 17, WSARW 15,
WEBKM 15, WBBEA 14, WSATL 12, WSIF &, WBADS &,
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WREJ 7, W&C1Y 6, WSBDU 33,
WSRNP 123,

WISCONSIN — 5CM, ¢ “rapo. WOV — WOEBQ
is getting good results with his new sel and handling a lot
of traffic. WOEVE has come to life again with several sched-
and wants more. WODTE has new Naval Reserve rall
| B. WODIK had decided to rebuiid with 2 210°s, 2 2%1's,
14 mikes filter, 30h choke und other necessary equipment.
WIBWZ has schedules with WOAHK on Monday and
Wednestduy, WOEYH sent in a pretiy good report. WODND
bas new SOG receiver and worked NNYXJI. He bhuas daily
srhedule with WODLGQ. WIAZN reground his crystal to
3659 ke from 1995 and says it works! W9SO has been
playiug checkers via the ether mostly with W('VQ, WOFSS
s getting organized in his new job as RM and needs a little
more cobperation from the gang. He can’t arrange routes
and schedules for you boys unless you tell him your require-
ments. WIFAW handled a few contest messages, WODLQ
reports activity low due to much school work, WIFHU re-
ports from his new loeation at Wausan, and is now using 2
210’8 in push-pull and two rectobulbs, WIESZ is a new ORS
at Bay City and wants more sehedules. WOOT has a new
852 perking on 7000 ke, WOAMP is busy at Telephone
Company School. WICVT has a new MOPA transmitter,
AC, 8.G. receiver and a 10-pound junior cp. What more
ean any man wish for?

Traffic: WOEBO 218, WHEVE 156, WIDTEK 72, WODIK
659, WOBWZ 52, WOEYH 51, WODND 43, W9AZN 38,
WOS0O 35, WOFSS 34, WIFAW 8D, WODLQ 27, WOFHU
22, WAESZ 13, WoOT 11, WOAMP 4, WOCVI 1,

MICHIGAN — 3CM, Dallas Wise, WSCEP - WRDED
resigng ax Official Broadeast Station on account of heing
unable to keep a regular schedule. Anyone in Western
Michigan who can keep a vegular schedule and who will
handle this work get in touch with the SCM, WYE-WSSL
of Belfridge Field has been doing great work, and reports
that the (¢, O, ai Selfridge was well pleased with the A.R.R.L,
work during the winter patrol flight. WYEGEF is working on
a crystal-nontrolled outfit, WSBQY is doing the usual gond
work at Lansing. W8PP of Monroe is having BCL trouble,
WSAZD handled the final message of the Arctie flight after
they landed at Selfridge on their return. W8BUH has been
busy buying a bardware business, WSAUB is stil)l pounding
away in the T00U-ke. band, WBAUT is now using a Zepp
antenna on 3500 and 7000 ke, and a voltage fed Hertz on
14.000. W8T is warking a S0-watter on 14,000 ke, WEDSE
is tearhing 2 BCL the code, WRCUX has a new Junior op.
WSACT is bavk with us again and keeping & fine bunch of
schedules, WXCKZ is having good luck with the 852,
‘WYAXE iy dning fine work and reports geveral new hams
starting up in the northern part of the state, WSBRO is
wurking on a push-pull set using a couple of 852's. WOEQV
made a new plate and tilament transformer, and vuined a
ceouple of 281°s with it, WSCRL uses remote control because
the attiv is too coid, WOUE is uow keeping a schedule with
Walt of WEBRS., WSJID has the BCL trouble cleared up.
WEALQ has a fine total this month, and makes the BPI.,
WSS i5 using both fone and CW. WSBBX is a new station
at Muskegon, WOCST is back on the job again up at Laurium,
WSBRS says a lot of the old-timers at Pontiac are coming
to life aguin, WSDWM woun a 222 in a DX contest at Grand
Rupids. WRBRL's transmitter is on display in connection
with Boy &ecout work in GR. W8LJ has moved out in the
aticks, WSTIQB let his license expire and lost his eull, The
(iR gung are planning another hamfest. WSAUB is now
interested in television, WSSH is rebuilding the MOQPA,
WADRR, the real old timer of Margueite, i th us again,
WRCPB is teaching a radio elass ut the ¥. WSDDO ig
building an AT short wave receiver, WOGJX now bus the
set perking in all bands and is ull ready to QSO the warld,
WSCOW hax a 210 on 7000 and an xtal-cantrolled fifty on
3500, using a 330 Hertz antenna with both sets. WSDYH
iy studying for a commercial license, WSCAT is now xtal-
eontrolled, WRDFS is the reliosble contact on the west coast
of Michigan, WEWO is on 14,000, Ws('EP ¢au just about
find time to muke this report.

Traffic: WSDED 64, WYE-WSSL 317, WOEGF 18,
WEBGY 13, WRPP 57, WSAZD 35, WRBUH 10, WSACB
11, WSAUT 8 WSCTU 51, WSDSF 6, WRACU 45, WSCKZ
22, WSBRO 66, WOANE 52, WBCRL 1, EQV 12,
WRID 112, WOOE 165, WSAEQ 245, W3S 56, WSBBX
34, WoOsE 21, WSBRS 45, WSDWM 61, WESH 1, WRAHM
4, W8AOO 3, WSLJ 6, WEDFS 67, WSCOW 32, WSDYH
78, WSCAT 26, WSCEP 14, WSCPB 11, W9DRR 24,
WsDDO 1%,

VIII

WSDDK 6, WSPL 4,

-

DAKOTA DIVISION

ORTH DAKOTA — 3CM, B. #. Warner, WODYV
N — WOIK ig getting out real well with his fone, but
the (JRM
hesps of trouble. WOFCA reports a Q\() with New
WIDYA has u MOPA set one YODM is
very busy with school work., 'WQDGb one of the new ORS,
turns in a very nice traffic total, and hay & nice bunch of
skeds. WODFG and the gang at Jamestown were visited hy
WODGE for a couple of days, WOFHP bas rebuilt his
xmitter. He reports a new bum in his town, WYEKR.
Welcome 1o our section, OM, WYDFQ has been appointed
an OBS and it is hoped that every one will give him all the

support possible and listen for his broadeagts,

'.[‘raﬂic: WODGS 249, WIDFG 137, WIFCA 67, WoFHP

3, WODM 3.

hUlTTH DAKOTA — 8CM, D. M. Pasek, WIDGR ~
WODNS sends in quite a complete report on Sioux Falls,
WODES is returning to 8o. Dak. in April, WODNS is still
keeping his twice daily sked with WOBN. WODB is im-
proving bis 14-me, set und hopes to huave u fone there.
WONM of Quinn is back on the air regularly and is trying
to make the AA skeds, WODIY hLas left KEOO and is now
working on theaire sound equipment. WODNS is taking his
place ai K800, WYCKT vperates occasionally, ax does
WqFﬂQ WODWN sends his regards from Wis ,and saye
he is working himself to death on their E.E, course. T'he
SCM hopes that the spring “trailer announcement’ that
has been with us since February 1st has not afferted the
bams any.

Traffic: WODNS 59, WODB 24, WODGR 13, WIFOQ 4,
WONM 3, WOOKT 2,

ROUTHERN MINNESOTA — . Pehoushek,
WIEFEK -~ W9COS makes the BPL w h 778. He is Route
Manager and wants amateurs to let him know if they want
schedules, WYEN also makes the BPL. During the Army
flight they were on the air constantly and deserve an im-
mense amount of eredit for their splendid work, W9AIR
has u transmitter on four bands. WODSH just missed the
BPL, WIYC has been going strong in the International
Contest, WOBNF applied for an ORS, WIBNN at Heron
Lake is getting out fine. WOBKX wanis more Minnesota
O8O0, WIGGA's 2044 got a rest e hax been sick.
JGE has been visiting Duluth, St. Croix and James-
town., WOCLX has another op now and is in regularly.
WIDRG at Owattona has a complete new layout. WOGHO
has a nice sig from his 210 and 28ts. WOAMEK werked
Brazil and Peru with his 210, WOEAT, the Ciopher Fone,
hag been reported in Calif. and Vancouver on 3.5 e,
WOBHZ js on 7 e, regularly, as is WOF(CD, WODHP has
Been hot on the trail of the stations who are interfering with
Transailantic fone channels. Tack a card listing these
frequencies ou the shack wull where you will see them and
use them, — GBW 14,440 ke, GBC and WVZ 669D ke,
Help keep 4]l amateur stations OFF these waves uag the
A, T. & T. Co. and others promise TROUBLE unless
amateurs wateh frequencies and keep WITHIN assigued
bands, WATCH GUT, Read the warning in February Q87T
(LD, page TV), WUEJTR s w new man at lssig, WOEYL is
on near]v every day with his new transmitter. WYEFK hag
new H66s and hr)pew to have the xtal job going soon. WOBQT,
a new ORS, is geiting out nicely. WURBTW.WUELA are now
combined and have a Sf-watt xtal set going. WODMA
entered the February tests. WODBC has a 210 on 3.5 me,
with CW aud fone. WOFLE is on 14 me. mostly, WIDGH
bhas rebuilt that erystal job FxOELT jusit returned
from Hawaii, WOIBAH, W L)O.P. WOFLT, WabpPX,
WOAOK und VE4BT are attending the U, of M. WOEFJ,
Lt, Minckler. is Signal Corps Officer at the U, of M,
WOBYA, former SCM, is recovering from au appendix
operation. Will exWYDUL-WY9RB please send his QRA to
the SCM? WYIL js getting nlong fine in Calif,

Traffic: WHCOR 778, WOBN 4x%, WOAIR 184, WODSH
167, WoYC 112, WOBNF 101, WOBNN 68, WIBKX 45,
WOGTA 306, WODGE 34, WOCOIX 3%, WIDRG 31, Wi zHO
34, WIAMEK 24, WOEAT 12, W9BHZ 11, W9FCD 7,
WUDHP 6, WOEJR 6, WOEY L 4, WOEFK 5, WYBQF 2.

\()RTHIIRN MINNEh()”[A~\ (arl L. Jubs,
WIBVH — WOUTW leads the Section, The RM wunts
smateurs who want skeds Lo let him know in what direstion
so that he cun fix them up. WOEGU is going to renew his
old WFBT sked. WODOG handled a dandy bunch. He re-
perts o beehive of activity in Duluth. WYBVH broke his
left hand, but can still wiggle & Vibroplex, WYEHIL says DX
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from the city power plant causes him
dand.




is good early mornings now. DIDOE is the unit station of
Duluth voluiteer communieation reserve. WOGKM, a new
roan st Duluth, turns in his first report. WOEHO just got
AC and apologizes for the rough note. WIEGN is going
strong aiter a long layoff, WOBIW is experimenting with
I4-me. loop transmission. WOBOT is on quite regularly.
WI%C and WOCYY with WOENN were responsible for the
reseue of Miller, un air mail pilot, who crashed on Hay
Island in a storm. I believe WOCYY to be the northernmost
17, 8. A. amateur, as he is loeated on Oak Tsland, Lake of the

Woods, at t1e top of the U. 8. Northwest Angle, WOAV,
His sister is now WOEXU, |

reports a new 852 on the way.
WYDFT is using n 112 with about 12 watts input, WOCTY is
working lots of 13X, WORRT is very busy, MIFFL and
WOFAC arve both new men at Duluth, and are getting ouf
fure. .

Traffic: WOCTW 379, WOEGU 326, W9DOQOQ 113,
WOBVH 112, WORHI 88, WOGGQ 55, WIDOE 19, WIGKM
17, WOEHC 18, WIRGN 12, WOBIW 10, W9BCT 10,
WOAV 5, WICTY 18.

DELTA DIVISION

REKANSAS —#CM, Henry E. Velte, W5ABI— We
A are surely glad to note that we have a better traffic
total this month, WHBT( and WSBLV are new
stations in Little Rock. Welcome, OMs, W5BGO at Fl
Darado is on 7000 ke, W5FB at Fayetteville is also on 7000
ke, W5AQX, who is on 7160 ke., handed in a very nice
traffic report, WHHN is on regularly, W5BDD will be on
soon with a pair of new rectobulbs, W5S5ABI made the
BPL this month, He has built a new Hertz antenna and is
getting out well with it. Well, gang, 1 will be looking for
vour reports next month,

Traffic: W5ABI 189, WHAQX 32, W5HN 14, W5BGO 10,

LOUISIANA —8CM, F. M. Watts, Jr,, WHWF—
First, I wish to thank each and every A.R.R.L. member in
La. for the honor of being slected SUM for this Section,
Bome of yon probably sent your reports to Mr, Hill in
Watehitoches, La., and they were not received in time for
this report, W5RDJ turned in the first veport received by
me. W5HBEKIL, former second op at W5H5BHYV, is now in
shreveport, WSANC has moved to Dallas, W5SBLL iy a
new fellow on 1515 ke, with fone. W5BJA has been off the
uir for quite a while. WEWTF is on regularly and is ready for
iraffic schedules., Come on, fellows. Send in a report whether
you 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, WoWF 62,

MISBISSIPPI — #(CM, June W. Gullett, W5AKP —
WHRHI ik ir the BCT, business at Byhalia, W3AED reports
that the Radio Inspector visited Vicksburg, February 8th,
and that he has a new amateur esira first license now,
WBEAOM ir on a chain that extends from Cuba through
Florida, Alabama, Mississippi and Texas, W5AJJ is pretty
busy getting WOBZ, which is on his yvacht, in condition for
summer. WIAWP _has been busy installing some speech
input equiprient ou his ‘phone set. W5AZV is using 'phone
in the 3500-ke. band, WJIDX st Jackson is installing an
amateur station. WHAAP is working lots of stutions in the
7000-ke. band. W5BBX is having plenty of QRM from the
T Ls, W5GQ has u new TPTG transmitter, but says be is

stoing back to friend Hartley's circuit, as it works better
for him, Hi. W5QQ) is bark in the 7000-ke, band with a pure
DC note and warks the west coast at will, W5AKP blew
two UX-2513 and is now using a chemical rectifier, WsBMA
is & new station at Ellisville and is working good DX with a
Western Electrie 5¢-watter on 7000 ke.

Traffic: WHAKP 97, W5AAP 73, W5A0M 68, WHAZV
22, WHAWEF 16,

TENNESSEE — Acting 3CM, J. B, Witt, W4SP -
‘T'his is the bast report this seetion has had in several months,
Weepit up, gang, WARP leads this month, W4 KH has moved
und purchased a (TX852 and a couple of rectobulbs, W4VK
has built a uew TPTG transmitter, W4FR, u new ORS, is
working the largest number of skeds in this section, FB, OM.
WAEE is op at WDOD. W4RO has rebuilt. WABR sends in
4 njce report, W1AFS is the AA net control station, WACW
i changing over to DC, WAEQ is 2 new station in Memphis,
WAAILQ has bonght a new Super Wasp, W4DR failed to gev
cheiieal rectifier to work so blew a 80-watt bottle. W4CA
bas been silent for two months, W4HD has 7Yi-watier
zoing, W40OT is on with high power set, W4AKG, W4AGW,
WAACP, 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, W4AJQ, an
old ORS, is back with us and looking for traific,

Traffiec: W4RP 122, WHAFS 50, W4ABR 44, WEVK 41,
WAFR 27, W4RO 25, W48P 29, WiCW 14, W4KH 12,
W4IFX 7, WLEE 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 sare
invited to drop in for a visit, A 250-watt transmitter and a
complete shop are there for use of members. W2AL.T has two
transmitters on the air now: one on 7me. and one on 3.5
me. W28Z bas just finished rebuilding the transmitter.
W2ACB says the Schenectady bams have formed a new
radio club, the Schenectady Amateur Radio Associution.
WEQN is keeping schedules with PY1IAW and has QSOs
with W2MA, who is visiting there. W2ZBKN ix working the
sixth district as early as 8 p.m, W2ZBJA 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 scon have it erystal-controlled. W20T is
keeping up his end of the traffic work in Long Island.
W2ANY is looking for more Army net stations in Eastern
New Yurk, W2ZAYK 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 majority of NNINIC's
traffie,

Trafiic: W2QU 490, W2LU 186, W2BAT 172, W2RD 97,
W2ACB 5%, W2ANV 52, W2QN 37, W2ALI 35, W2UO0 27,
W20T 25, W2BJA 21, W20P 17, W2AYK 9, W2BKN 3

NEW YORK (CITY and LONG ISLAND — Acting
SCM, V. T. Kenney, W2BG0O — W28C leads in traffic and
makes the BPL. W2BGO is a poor second. WZBSW aud
W2AVP make the BPL on deliveries, Manhattan: W28C is
working the west coast regularly on 8500 ke, W2BVF has
closed that siation 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 five continents and Q8Qd four of
the five. W2BDJ is forced to keep quiet bours, as his neigh-
bors ean heur his key clicks even when BDJ js at work or
attending a radio meeting or pounding brass at W2BWI;
it's a hard life, gang, W2ZBCB is looking for » new QRA due
to man-made QRM at hig present loeation. W2ZBBY and
W2APS, both non-ORS, are getting into the traffic swing
and like it., W2BNL says nothing new., W2ZBQK, an old-
timer of pre-war days, is again a ham, He was one of the ops
at W17 vears ago, W2HBCJ sends in his first report. Bronx:
W2BGO gets hig traftic beiween 3 and 5 a.m, W2CL will be
heard at the keys of W2AQF and W2FT until next sumumer.
W2V has rebuilt, and is out for the BPL next month.
W2AQU gives us his first report, W2ZAET keeps his same old
skeds. W2AITL keeps 12 skeds weekly. W2APV is spending
some time in Port Antonio, Jamaica, B, W. T, Brooklyn:
With his first report W2BSW-W2BVC makes the BPL on
deliveries. W2BEV, soon to becote an ORS, is looking for
northern skeds. W2BO handled important traffic regarding
a sick person. W2APK celebrates the arrival of two Hi-
watters by bresking in a third operator. W2PF skeds
NAZPA on 3500-kc. band and moves lots of traffic. W2BIV
is very GRT college, W2AR(Q, & new ORS, has changed his
QRA. W2BRB is again established in Brooklyn, and bas his
station perking. Long Island: W2AVP, RM for Lony Island,
makes the BPL on deliveries by keeping eight weekly skeds
on 3600 ke, W2AYM-W2ATT, the Boy Seont Stution at
Richmond Hill, has a nice traffic total.

Praffic: Manhattan: W2SC 263, W2BVF 25, W2AFO 24,
W2AJP 16, W2BDJ 12, W2BCB 9, W2BBY 4, W2APS 5,
W2RNL 2, W2BQK 2, W2BCJT 2. Bronx: W2BGO 152,
W2CL 20, W2V 19, W2AQG 15, W2AET 14, W2AIT 13.
Tomng Island: W2AVP 7%, W2AY M 40. Brooklyn: W2BSW
a6, W2APK 00, W2BO 66, W2APK 56, W2PF 51, W2BEV
19, W2BIV 12, W2ARQ 18, W2BBY 5, W2BNT. 2.

NORTHERN NEW JERSEY —3CM, A. G. Wester,
W2WR — Another fine month which seems like oid days.
All we ner-ri now i8 some .applu‘ahom for ORS, W2OXL
takes the traffic bonors again going over the thousand mark.
That stution iy working in every band. W2JF complains
that schedules were cancelled because of the various tests.

W2A08 has been bitten by the fone bug, W2APU’s baby
brother debased his 210 using a foot. W2CWK is having




tube troubles, W2JT is QR L out-of-town jobs. W2AHO will
be heard as scon as some good condensers are wbtained,
W2BME is stifl strugeling with xtal, W2BAU, a prewar
ham, is back on the air. W2JC has a PP TGTP on 14 me.
W2CJIX hooked with VU2ZX in India. W2BY is still having
trouble with her xmitter. W2BIR only had a short time to
operate. W2JX is on the air occasionally, 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 traffie wap,.
WZBQL is on 7 me. and wants traffic. W2RTW has a port-
able xmitter mounted in a truck and will gladly test with
anyone. W2CHD is pounding out great on 3.5 me. W2RCA
has & new 210 and plenty of spirit to work it. W2BWH is on
7 me. and hopes to drop to 14 me. W2DV is trying hard to
#ev going on 14 me. W2FL keeps things humming at the
Bloomfield Radio Club, W2COT, an initial reporter, handled
nice traffic, W2AWU is now located in Jersey and is an
operator at WJZ, W2API is installing superpower for
reliable schedules with Parig, London, Berlin and possibly
Petrograd. .

Traffic: W2WR &, W2JF 116, W2408 42, W2APU 1,
W2CWK 31, W2JC 6, W2CUIX 12, W2IX 4, W2CXT 1003,
W2BPY 15, W2AGX 8, W2AT 20, W2AVO 28, W2AUP 42,
W2CRO 23, W2CHD 1, W2BWH 3, W2DV 33, W2FL
13, W2COQT &, W2AWTU 37,

MIDWEST DIVISION

OWA — 8CM, H. W. Kerr, WODZW - Again the RM
I leaves davlight between his neuress competitor,
WIDNZ, a new ORS, comes right along with a dandy
total in spite of power house QRI, and QRM, WOFFD
shows improvement at “gas alley,” though the esca ping
#as makes his note wobble; he offers prizes for most perfect,
copy of his OB at 9:45 each Monday and Friday evening on
8570 ke. — listen for the dope. WGP has the 70-footer on
high, WODXP reports the Army Net functionin nirely,
and is helping vut on the National Guard Signal Tinit with
WYCAC on a 50-watt Hartley job. WOAPM is QKT building
AC receivers, WOFZ( got his ORS, and we found him with
a fine liftle station and doing some good missionary work
with the single wire-fed Hertz as per Sept, QST (1920),
WOFUD has u bad burn-out after just getting nicely started
in the traffic gume, WOACL is becoming enthused with
traffic work by handling W9FUD's skeds WOFQG cuis out
his filter to get away from BCL yowls. WOESP radios in a
nice report. WOBCA's traffic is confined almost exclusively
to CAB, WYCEQ is “poppa” to a Jr. ap. WOEOP is doing
more work on 3500-ke. band and finds skeds make traffic,
WOGDG sends in a nice report for the first one, WOEIW is
QRL baby chicks now, WOKIA is snother first reporter.
FB — he and WIDVY are schooling at Towa State College.
WOABM is back again. WODPL is another boy who gets
BCL complaints when he puts in a filter! WOEHR s QRL
shop, WOGKL is still working with crystal. WODTA now has
an xtul rig also, WOBCL ig not having the best of luck with
bis %6fis. WOEFU is a new station at Boyer, Iowa. WODLT is
on the air at Hastings. WODUT entertained the TSRC
recently. The club have their station, W9TA, ready for tests.
WODEA got the California Air Fever and last accounts had
tuken to the Dollar 88 line, The RM and OO stations report
some off-band sigs — better be careful, gang. Tt is also noted
there are suiue ofi-band and unlicensed fones being reported.
We must keep both CW and fone within the limits. The
fowa Bhort Course and Convention is not definitely dated
for May Yth and 10th, but make your plans to be there.

Traffic: WOEJQ 529, WODINZ 257, WOFFD 167, WODZW
138, WODXP 131, WOFZO 121, WIFUD 88, WIFQG &3,
WOESP 84, WOBCA 55, WOEOP 49, WOGDIG 19, WOEIW
18, WOEIA 17, WODVS 15 WOASM 12, WIDPL 10,
WOEHR 7, WOGKL 3, WOBCL 3.

NEBRASKA — 8CM, C. B. Diehl, WIBYG — WIQY
is working "phone on all bands allotted, WOEEW finally got
himself » DC note, WIDTH built a monitor and is checking
up on himself. WIDFR is rebuilding al a new location.
WODVR has 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 work. W9BOQ rings
the bell this time with a cool 200, WOBLW is tinkering with
28 me. WICHB iz busy with ¢LA.R.A. and naval work.
WYBBS is very busy on the road. WICDB still tries to geb
sway from the high line.

Traffie: WOQY 13, WYEEW 2, WODTH 1, WYDFR 1,
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WADVR. 7, WOFAM 155, WoDI 1, WIBOQ 200, WICHB
16, WOGDB 5, WODHC 8,

EANSAS--8CM, J. H. Amis, W9CET — WIBTG
leads the gang in traffic, The western Kunsaus RM, WOCFN,
is a close second, WOGHT is on 14,000 ke. making the BPL
on deliveries. WOGFO is planning a xtal vig for 7000 ke.
WOFLG, the RM for eastern Kansax, has been off the air
most of the month, WODEB has had six 210s go west in the
last month. WOCET is rebuilding, W9CCS is now at school
at Lawrence. WODFY is keeping 2 nice bunch of skeds.
WOBWY won the Newaha Radio Club Contest. WOFXY
is rebuilding his receiver. WOBEZ ix grinding 7000-ke. xtals
now. WIESL ig still working on a new fone rig, WOGFM
is on 7000 ke, WIGKT is after an (ORS appointment.
WYCOE has rebuilt his fone using MOPA, The [mperial
Brass Pounders’ Club held their quarterly meeting st
Wichita, February 2nd and 3rd. The SCM wishes to thank
the club for the courtesies 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 September or Uctober.
Watch for more details.

Traffic: WOBTG 169, WOCFN 130, WOGHI 121, WOGKFO
90, WOFLG 67, WOCCS 37, WODFY 36, WOBWV 32,
WOFXY 27, WOBEZ 26, WOESL 10, WOGFM 8, WoCGKT g,
WIDER 61, WOCET 61,

MISSOURI — 8CM, L. B. Laimre, WIRR — &t. Louis
area: WODUD led in traffic closely followed by WOPW and
WODXY. WIZK is another 14-me. fone on the uir. & number
of amateur extra first-class licenses are showing among the
8t. Louis gang. WOIFTA is back again with & new Jayout.
WOYEUN was too busy to get on. WOAMR says school QRM
t0o heavy for much radio. WOEDK is putting in a new lay-
out, WOGHG seuds in a lengthy list of DX heard on 7 e,
WODZN reports from Ft. Worth, where he is op ai, KGUC.
WOBJA seems to be the old reliable for traffie nud skeds,
and takes the state prize this month, WOGRT is & close comi~
petitor. WODHN, RM, has the following relay route go-
ing: WOGBT-WIBTG-WICFN-WIGHV-WEAM-thenee to
VE2AJ, KAIHR, and WFAT, Also the following route is
going: WIGBT-WHBTG-WICFEFN-thence Colorado,
fornia and Montana, WYECS is now at Moberly as W, U, op.
WICDU and WYEFR reported for the Nevada gang.
WIDKG is now editor of the Rolla, Mo., New £ra, WOCIB
is going pretty well for traffic. WOENF reports Joplin
news ag follows: WOCIQ has a xtal station now. WHASY
is building & new receiver. WYFEQ has an MOPA xmitter
now, WOENF keeps 4 skeds. WYDNO handled 24 messuges
in four days, WOGCL is still pegging away, WOFYM is uow
an OBS, WIDCD was QS0 the SCM. WIFKR is now at
Deepwater, Mo, WOAWE wunts traffic skeds in any direce
tion. WIGCL boosted DX by boosting the plate voltage on
hig 210, Ex-W9DZO is reported coming back on the sir,
WIDCD was QRL radio service job, rebuilding, ete,
Kunsax City news: WOAKZ led in traffic with 215 messages
on b regular skeds, and appiied for ORS., WOBMA and
WOBMT kept a number of skeds snd handled the next
highest score, WODQN is now working three bands with good
results on all. WOCVT boosted his total over last month,
WIRR was out of town on US.N.R. duty. WOCFL hit the
BPL again. WIBSB moved to Salina, Kansas, where he is
organizing a U.8,N.R. unit, WI9BND applied for U.8.N.R.
appointment,

Traflic: WIBJA 242, WOGBT 238, WIAKZ 215, WOBMA
182, WODHN 166, WICFL 156, WOCJIB 117, WoC DU 87,
WODUD 87, WIDKG 86, WOPW 79, WODXY 79, WODQN
63, WOCVT 41, WIZK 29, WOENTF 27, WODNO 24, WIFTA
24, WORR 10, WIGCL & WYDCD 7, WIEFR 6, WOFUIN
4, WOAMR 4, WOEDK 4, WOFYM 4, WOGHG 3.

NEW ENGLAND DIVISION
C()NNECTICUT — SCM, Fred A, Ells, Jr., WICTI

----- Two gtations, WIADW and WIME, muke the

BPL this month. W1BHM is on 14,300 ke. for the
DX contest. WIVB has been handicapped by some BCL
QRM. WIJN keeps s daily schedule with WI1AFPB,
WIBOD keeps schedules with five different stations,
WIBGC remembered to report. W1IBJK reports that he is
very QRL. WIAMG says QRM kept him off for a while, but
he is back now, WI1CTI notices s lack of Coonn, ORS on
3500 ke. What's the matter, gang? Use this band and QSO
the local traffic bunch., WIiTD is all set and begging for
traffic and schedules. W1ABL is using a 50-watter on 7000
ke. It takes three months of reporting before an ORS can be
granted, OM, WIAUI sends in & nice report for a starter,
WIAFB hands in 2 nice report, W1ADW has a real report
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thin month, and is to be congratulated on his fine work,
WIRA is engaged to be married. FB and congratulations.
WIATL is using & 210, WIBEW is ousing also 210. WIAEG-
W108 visited WI1ADW and had a fine time pounding the
key, WIAJB reports by radio and says WIAEV is a new
ham in Middletown using a 210 on 3500 ke, WI1UE has been
slipping on his traffic work, W1AJS sends in a nice total.
W1RP hes 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 summer not far
off. Let’s keep the tubes hot and push the traffic through.
WI1CTI will remain on 3500 ko, all summer and keep as
many schedules with the gang as possible.

Traffc: WI1AJR 31, WIBHM 20, Wi1VB 9, WIIN 20,
WIBOD 58, WIBGC 8, WIMK 478, WIBJK 10, WI1AMG
11, WI1CTI 91, W1TD 1, W1ABL 29, W1AUI 10, W1IAFB

154, WIADW 358, WI1AJS 41, WIRP 25, WIAAM 11,
\WITE 66,

EASTERN MASSACHUSETTS — 8CM, Miles W,
Weeks, WIWV — (onsidering the opportunities offered by
the traffic contest, the traffie totals this month are rather
disappointing, WIRYV, u former ORS, has been reappointed
ORS and mekes the BPL along with the SCM. WIQZ

_has also heen added to the list of ORS. Another comer is

WIRXB, an old commereial op who will soon have his ORS
papers, WIASI is changing jobs, hence has had more time

- for traffic this month, WIRV reports handling one 365-
' word message in connection with the Army Air Corps 8po-
" kane Flight, WIACH has been busy trying out new antennas

and now heg seven receivers to cover all frequencies. WIAZE
hus installed 3 new filter to improve his note, W1AGS says
his hi-power outfit is hitting into Australia RS, WIACH,
WIAAT, WILM, WIWV, WiRV and WITL took part in
the traffic sontest. W1YS, the Mags, Radio & Telegraph
Sahool, reports their appearance ou the air, with W1AVT as
op. W1AA'T went back to his RAC plate supply after tryving

"s MG. WIGG sends in a fine report of traffic handled.
. W1ASF, who was the highest scoring 1. 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 Conven-
tion, April 2626,

Traffic: WIWV 363, WIRV 234, WiBXB 137, WIASI

"io8, WIACH 106, WITL 100, WiGG 92, WILM 90,
. WIAZE 79, WICRA 65, WIAAT 57, W1LQ 51, W1BZQ

4%, WIKH 46, WIAGN 23, W1AGS 19, W1QZ 12, W1BLD
3, WI1YS 2.

MAINE — S8CM; G. C. Brown, WIAQL — Mrs. W1AJC
advises that there is 2 new club in existence to be known as
the Portlanc. Amateur Wireless Association. The officers
are: Presidens, Perry T. Johnson, W1US; Viee-President,
Thomas Conpeen, WIIR; Treasurer, Earl Whittemore,
WIBNG; Sesretary, Frances Rowe, Mrs. WIAJC, Meetings
are held on the second and fourth Wednesdays of each
mwonth at the Spanish War Veteruns' Hall at 514 Congress
8¢, During the recent auto show, the Association had a
transmitter on the air and handled a large number of mes-
sages. A committee has been appointed to take care of the
sxrangements for the coming Maine State Convention to be
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 Club
officially opened its new club house ai 145 Parkview Ave.
Amateurs from Augusta, Bangor, Brewer, Endfield and
Orono made & very social party, Prof. Everett Roberts,
WIONP, of the U, of M., very ably installed the following
officera: President, Philip Gould, W1ALZ; Vice-President,
Laurls MacGown, WICBV; Secretary, Elden U. Benner,
W1QH; Treasurer, Harold Riley, WICRIL. On Feb. 14th the
wang were entertained by WICNP, assisted by WiBDH
and Thurlow Chandler of the U. of M. Campus. Demon-
strations of high voltage machines and radio equipment
were very much enjoyed by all present, The Maine gang ex-
tends the hend of welcome tn Leslie Heartz, W1FQ, for-
merly of Medford, Mass., who has taken up residence in
Bangor. WI1ATO is to be high liner this month, W1ANH
runks second, and reports a very bad spell of radio weather.
WI1AQD mzde & good start in the Sweapstakes, but had to
withdraw due to business. Mrs, W1AJC leads the OM again
this report. W1KQ has been off the air, due to a blown puwer
transformer. W 1AFA reports a good schedule with Canada.
WIQH says that traffic has been slow this wonth, W1BFZ
has received the appointment of alternate state net control
atation of Maine Army-Amateur stations. WI1COM hag an
MOPA on the air and is going out for 28-me. work,
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Traffie: WIATO 212, WIANH 156, WIAQD 75, Mrs.
WIAJC 72, W1KQ 44, WIAJC 82, WIBFZ 20, WI1FQ 16,
WIAHY 15, W1QH 10, W1AFA 101, WIAQL &, WiCOM
19

NEW HAMPSHIRE — SCM, V, W, Hodge, WIATJ —
W1IP and WICOW are tied for high place thia month.
WIBFT has been working hard in the tests. WIAPK has
RO-watt fone on 3530 ke. using the Heising system with a
speech amplifier, WIAUY reports a new gtation in Meredith,
W1CNR. W1AEF is unable to keep regular schedules due to
working away from hote, but is on 3940 ko, after 7:30 p.m.
WI1COW has & new 204A and has worked twenty countries,
four continents and two ships since Xmas, WI1AOC, ex-
W2AFJ, of Hanover is on with a 210 on 7150 ke. W1YB will
be going svon with 250 or 500 watts. W IMB is surveying for
the B. & M. R. R. W1IP is having key-click trouble, and is
experimenting with various filters,

Traftic: W1IP 61, W1COW 61, WIAEF 1, WIAUY 7,
WIAPK 7, WIBFT 5, W1AOC 10, W1A'TJ 3.

VERMONT — 8CM, C. A. Paulette, W1IT — It gives
me great pleasure Lo see the way things are picking up all
over the state, FB, boys. We have a new ORS in WIBD in
Barre. WIAJG is ill and unable to get to his radio room,
Sorry, OB, and in behalf of the gang, I wish you a very
speedy reenvery. W1AD in Bellows Falls has unother station
going under call letters WIAEW, and will do most of his
sked work from there, W1JR of Barre is on 3500 ke, looking
for traffic, W1BDY in Burlington is on all bands and has
applied for ORS. WIBJP is on the air with a 208A now,
WIBDX is very QRL with BCL service work, WIBCK hag
aured his BOL troubles with vacuum tube relay, WiCGX
makes the BPL the second time in succession this year.
FB.

Tratfio; WIIT 66, WICGX 220, WIBCK 8, WIBD 73,
WIJR 4, WIBJP 13,

WESTERN MASSACHUSETTS — SCM, Dr. J. A
Tessmer, WIUM~ WIAMZ is stil busy at school,
W1ADO is busy putting WiBK( on the air, W1ADO will
be on soon with xtal. W1ZB is building a new super-het
receiver. WIBVR has been appointed secretary of the
Springfield Radio Association, WIBNL is building up an
xtal rig for 3.5 and 7 we. WI1DR is on the eastern end of a
two-hop west-coast tratfic route and would appreciate any
traffic going that way. W1BZJ is using a 50-watter with 200
volts on the plate, WINS and W1IBZJ are trying to see
which one can work all districts on 3500 ke, WIJV is on
7000 ke. with 2 210s. WI1AM is on 3500 ke. and is building &
stal set, WIBKF is still working plenty of Aussies and
Zedders. W1DB was heard on 3500 ke. the other night.
Weloome back, Old-Timer, WIBKQ is on 3500 ke. with
# 210, W1ANT is Unit Commander of the Naval Reserve in
Worcester, W1TN and WIBGM are busy at W, P, L snd
expect to have WIYXK on the air soun, WIBKG and
WIAZW were entered in the all-section traffie contest and
esine out with good seores, W1AJJ has trouble st home
which prevents her from being on during BCL hours.
WIBG has 2 2108 in push-pull on 7000 ke, WIBZG is a
new ham in Lanesborough. WIAVU comes 22 wiles by
trolley every Thursday night to be ab the meetings of the
Berkshire Brass Pounders. FB, OM, WIABH is on 7 mo.
with # 210, WIAMN is still in the QRM jam on 7 we.
WI1ARE is on 7 wc. and Mrs, WIARE has her own call
pow. WIAIQ. Pittsfield has two YL ops now. Mleetings of
the Herkshire Brass Pounders are held evary Thuraday
evening at 8:00 p.m. st 65 Eagle St., Pittsfield. Mass,
Visitors are welcome. Plans for the N. H. 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 $t., Worcester, every Thursday evening. All hams are
weleome.

Trafiic: WIZB 16, WIADO 29, WIBNL 23, W1BVR 9,
WI1DR 22, WIBZJ 40, WiBKG 56, WIAZW 60, Wi1VC
15, W1ZA 16,

NORTHWESTERN DIVISION

REGON — 8CM, W, 8. Claypool, W7UN — After
O a one year's rest W7AJR, the Oregon State College
station, comes through with a fine total due to the
annual Fxposition, at which they maintained on A.R.R.L.
traftio booth. W7AJW also makes the BPL, 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, ete. W7UJN spent an enjoyable
twn weeks at WTAJW during Sweepstakes Contest. W7PL
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says, ' Thought that spring was here, but guess winter just
starting.”” W7ALC lost two UX281s. W7ZD is very eonsist-
ent with skeds, W7MY finds 14 me. NC so far. W7PE is
working two regulur skeds. W7WR seerus to be finding some
traffic. W7AAR mixes fraffic and DX, W7SY keeps going.
W7AMF will soon he an ORS. W7AIG says “traffic not
hot.” W7MYV sends SOS for a job. W7JC works, plays and
sleeps. W7QY is pulling for ORS. W7IF reports via radio.
W7ALK, WIAMQ, WTF0 and WYWY ull report,

Traffic: WTAJR 303, W7AJW 220, W7ACH 102, W7ALM
%5, WIUN 72, WYPL 81, W7AIC 86, W7MY 56, WIPE
51, W7WR 50, WTAAR 43, W7SY 41, WTAMF 24, W7AIG
29, WIMV 17, W7IC 13, WIQY 15, W7IF 6, W7ALK 35,
W7AMQ 4, WTWY 3.

WASHINGTON — BCM, Eugeve A, Piety, W7ACS —-
This section needs a good live Rouie Manager. If you have
anyone in mind, send in his name. W7GP takes high honors
due to his work in the Sweepsiakes Contest. W7AMO backs
him up with a fair total and, with WT7AIT, helps to keep the
capitol on the map. WTKT, W7MR, W7AAX and WTACS
keep Tacoma alive. On a trip to Oregon, the SCM visited
W7UN and discussed policies and trafiic with him, W7AJH
is holding down four good schedules, W7TK at Everett is
interssted in U.8.N.R. work. WTEK is interested in getting
delivery on a eouple of 8725, W7AHT is a new one at Spo-
kane, W7AAY, W7ALJ and W7AHO report and say that the
Radio Ops Club is waking up again. W7KQ is on with a
home grouud xtal. W7LZ is working days again, and the
traflic total shows it. Other stations reporting from Seattle
are: WIRT, W7SL, W7HB, W7ID, W7K0O and WTAG.
W7TX is still holding skeds with his favorite Alaskans.
W70V sends in a very newsy letter and is now OBS, ORS
and 00, W7ACA handles some traffic as usual, W70J has u
new job, W7AHM is getting out well on low power. W7ANP
is & new one in Yakima and is run by the two ops at KIT,
W7PU is moving to Seattle to take a job with Boeing.
WI7MP reports after a long absence, Your individual reports
may not lock very big to you, OB, but when we add it to ten
just like it we bhave quite a total, If every one that handled
trafiic would send in the dope, in a very short time we would
have a section that would be second to none, Are you
game? Let's go!

Traffic: WGP 199, W7LZ 74, WI0OV 72, WTAMO 64,
WIACS 53, WIKO 47, WTAJH 48, WTRT 40, W7KT 31,
WITX 28, WTACA 26, W7AHOQ 25, W7ID 23, WYALJ 20,
W7AG 19, WTANP 15, WTAAY 15, W7HB 13, W7AHT 12,
WYTK 11, WIMP 9, W7AHM 7, WIMR 6, W70 4,
WY7AKO 4, WTEQ 4,

IDAHO — 8CM, J. L. Young, W7ACN-W7JL — The
R. I. was around, and as a conseguence there are a lot of
new hams getting started in Idaho, W70CG 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, u Zedder, Jamaica, and Brazil. W7ALC is
zetting right out with his 3.5-me. ‘phone rig. WTAFT is
keeping Elk River on the map, W7ACD in Shelley is on 14
and 7 me. and finds DX guod. W7ALW reports by radio
that traflic totals are stacking up there, W7GL at Jerome
bag # quarter kilowatt bottle or the air, He and W7ACN
pulled down their extra first-class amatear licenses ai the
recent exams. W7AOC and W7ST both got eorumercial
tickets, as did W7ACK of Nampa. W7ACN has & brother
who is now a full fedged ham with the call WT7HG, About a
daozen 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 hun is urged to send
in his message total and radio activities FRPOrt every
month, WHO WANTS THOSE FREE PHOTOS MADE
FOR THEM? Talk with traffic figures,

Traffic: WTACD 28, WTPR 13, W7ALC 5.

MONTANA — 8CM, O. W. Viers, W7AAT — W7AAW
is still near the bottom of the 7000-ke. band. W7FT, wanis
reports on hig new 3500-ke. phone. W7HP hag been busy
servieing BCL gets. W7EL has done the disappearing act
again, W7ANT is still pushing out on 3500-ke, phone.
W7AHN reports several new hams in Great Falls, W7HT
in the newest RS in the section. WT7AIR in Forsyth wants
skeds on 3500 ke. What's become of W7DD, W7TB, W7DJ,
W7AEM, W7CC and = lot of others? W7AA'T is still going
gtrong on 7040 and 3755-ke, and is locking for a reliable,
snuppy sked east. We must have more reports Bang, so get
busy from now on and remember the date is the L6th of each
mouth.

Traffic: W7AAT 428, W7HP 51, W7FL 50, W7AAW 26,
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PACIFIC DIVISION
l 08 ANGELES — 8CM, B, E. Sandham, WEEQFE —

The following make the BPYL this month: WEAKW,
W6ETJ, W6AKD, W6DYJ, W6RZY, W6CBW,
» and W6AM, vur traffic iotal being 3,307, The
ARR.C. heads the section’s clubs in ealiber of speakers
obtained this past month, having secured Capt. MacMilian,
Arctic Explorer, of Bowdoin fame. Alsn, McRea 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 banguet to be held in
June. The Pasadens Club is backing the section banquet
coming in March. The Long Beach Club has a traffic contest
of {ts own with many FB prizes. Our friends to the north of
us in Bakersfield have their club going 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 iy Presi-
dent and Division Commander of 5th Division. W6AKW
is high man in traffic again, and is appealing for more
Army-Amateur net stations in the section. All interested
write to him, W6ETJ makes the BPL and is UM of the
ARR.C, WEAKD sees a turtle under his shack too big to
get out and still growing. Anyone seeing a hamshack
aoing slowly down the sireet, please return to W6EAKD,
W6BZY is new ORS and makes BPL. W6(BW is QRL
school. W6LN is at broadeasting station. W6AM finds
tuned antenna, tuned RF and penked audio FB for QRM,
WHESA is going good on 7 and 14 me, WGDLI has u good
total. W6TT is sending code practice at 9:30 to 10:30 p.m,,
on Monday and Thursday, on 1765 ke. for beginners, with
WHDYL offering same on Wednesday and Friday. WoDKYV
builds total by working two stations at the smame time.
WOERE deserves credit for active 00, W6BZR it now
WOTE. WEEAF says Army net is FB for good skeds.
WBACL has a good monitor, W6DLN hooked Africa on
CQ. WBOF worked PI with 201A with seven watts input.
W6BUX is working FB DX, W6ID is QR L movies. W6AWY
is having goad luck with single wire current feed antenna.
WOBCX is putting in two 5 with xtal. W6DLN gets
WAC, W6FJ and W6ASM have traffic contest between
themselves, WOEGH wus (380 Spain on 7 me. and is re-
building to erystal, W6ELF saye SN1AZ s a ship en route to
England. W6BGF wants more skeds. W6CBS is now
WEWO. WEIMJT is moving and rebuilding, W6EQD has a
xtal going. W6BBO is working his father, W6TJ R, who is on
movie loration in Utah, W6CKS and WOEVB are both
active at San Fernando, WBERL is moving, W6ZZA's
portable set was smashed by baggageman, WOBVZ is re-
building, W6DHM is commercial op. WOEVA, Y1, has
been getling love letters from & Routmsnian army officer
who saw her picture in a foreign mugazine, W6BES and
WGEAN handle traffic on 3.5-me. fone. W6CTUK is Viee-
President of Bakersfield Club, W6ELZ has erystal going.
A traffic eontest has been started between the clubs of this
section, A irafic flag will appear in the Oscillator, the
AR.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,

Traffiec: W6ARKW 428, WsETJ
WEDYT 200, W6BZY 200, W6CBW 181, WOLN 140,
WHEAM 117, WOESA 106, WEEIF 82, W6 DLI 85, WaCQOK
79, WoDUL 75, WoBCOK 72, W6TIT 65, W6ZRBJ 54, WoDKV
51, WEEKE 53, W6AVJ 50, WBAHP &), W6BZY 44,
WBAOB 49, WOBGF 45, WeCUY 43, W6TE 3%, WeEAF 37,
WOAOQA 36, WEACL 82, WaCVV 29, WEEVA 27, W6W0
24, WeDIJ 22, W AQ 21, WOBES 20, W6EDQ 20,
EQD 20, W6AGR 20, W6EPH 19, WHALX 17, WeCGY
17, WEDY R 14, W6BBO 14, W6OF 13, W6CIX 11, W6CES
11, W6DQV 10, W6BUX 9, W6ID g, WoeEQF 9, WoENH 9,.
WECZU &, W6DOJ 8, WBAZL 7, W6ARN 7, WEAWY 6,
WOERL 6, W6AXE 6, W6CZT 4, W6GZZA 5, W6MA 5,
WEENQ 5, WOCOT 4, WGEAN 4, WHETN 4, WEERC 5,
WeCUH2, WOBTU 2, WoARY 2, W6KA 1.

SAN FRANCISCO — =CM, Clayvton Bane, WEWR —-
Activity this wonth was not up to our usual standard. We
plan to hold a traffic contest within the section the coming
wonth, with a very decent prize to the winner, The twe g
elubs have expressed their willingness to donate suid prize,
FB! WEAD, our old standby, leads the parnde as usual.
WOERK Is our new RM in leu of Mr. Kellog, who has
become u full-fledged commercial op. Mesher is hot at work
lining up skeds, and promises to be u real RM, Martin at
W6AYC puts in & very sweet report this month., W6DFR
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rung much higher than usual with his A-A work, W6WB
got. off to & fair start, and handled some traffic, Hi, WoBIP
is in the dog hcuse this month having fallen down (due prob-
ably to YLs). We are sure sorry to see BIP go this way after
just heing appointed OBS, We have & new station in S, .
in WeEKC, 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, WEWN is fixing the shack., WEERS has been
getting out niesly. WEEEC and WEDZQ report.

Traffic: W6AD 854, W6ERK 258, W6AYC 181, W6DFR
81, WOWB 72, W6BIP 42, W6EKC 16, WGC'IS 22, WEERS
8, W6DZQ 4, WEFEC 2,

SANTA CLARA VALLEY — 8CM, ¥, J. Quement,
W6NX — With W8YQG, W6BET, W6HM and W6YU
making the BPL, and W6BYH, W6ALW, W6DQH,
‘W6BHY, W6IDCP all turning in substantial traffic totals,
‘the message teuflic of the section reached its peak, It was the
wark of a large number of stations, and these stations ure to
be congratulated. Keep up the good work! W8YG leads the
section, all traffic being handled during the day. W6BYIH
is very active in Merced, WOBET, # newcower, made the
BPL with his tirst report. WoHM econtinues his transpacific
communications, W6YU now has five ops, contemplating
new power supply. WBALW is handling traflic on 14,000 ke,
W6DQH, the RM, has been nppointed 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 ‘e, us has
been the practice for years, Hi. WOACYV, a newcotner, comes
‘on the air with MOPA, and W6BLT has daily sked on
7000-ke, band. W6AME and W6DQH put on a real hamfest
ab Modesto February 16th. W6BNH is busy ut the power
house these days.

Traffic: W6YG 215, W6BYH 135, W6BET 134, WOHM
129, WeYU 126, W6ALW 79, WeDQH 65, W6BHY 60,
WeDCP 52, W6BMW 30, W6ACV 17, W6BLT 12,
'W6AME 3, W6BNH 2.

'\ FAST BAY — 8CM, J. Walter Frates, W6CZR — Bad
'weather cunditions and unusual inactivity on the main
‘ham bands vontributed this month to an exreptionally
ilow traffic report for the section. 8. C. Houston, W6AQ,
has been appointed CRM to succeed W. &, Upson, W6IP,
now in Chinese waters on the President Lincoln, ORS are
“asked to get in touch with W6AQ with any of their problems,
"W6ASJT, President of the Oakland Radio Club and au old
traffic mun, bas been appointed chief observer to succeed
W6IT, who Las moved to the San Francisco Section. He
, will reorganiza the Official Observers to work with the new
Bection Technical Committee in reducing QRM and educat-
ing the men in the section to the bad elements of broad notes.
. W6EIB, the ufficient RM at Vallejo, was high traffic mau
‘again, He reports that he has a FB sked with K6DQQ with
plenty of traftic from the jslands. WEASH was the next man
in point of high totals. W6ALX's totals have fallen down
slightly, owinz vo the fact that be is spending a great deal of
his time teaching ham operators enough theory to allow
' them to pust the eommereial license examinations for berths
s at sea. WOA'T'T is marking time before going to sea us u
commercial operator, W6AMW at Mare Island handled a
' great deal of traffic considering that he has ouly one sked
now with W6AD, WEBTZ has been training new operators
: for the Clalifornia N ational Guard at the Oakland Armory,
The Guard unit has been given two new calls — WBCNG, a
" stationary call at tha armory, and W68U, a portable call for
" murches, ete. WOEDK, the original 3500-ke. hound, was up
! among the high traffic men. He kept in touch with the
" Pursuit Group Flight through Northwesiern amateur sta-
| tiong. WEEDO is taking a iraining cruise to Panama with
| the Pacific Fleet. W6AWF is another of the men who are
waiting for a berth on a passenger jiner ai sesw. W6CGM
. traded his big set for a 750-volt MG, and, with two 21Us in
push-pull, has been QB0 KA1ZC and the east coast, W6BI
! is still batting awuy on 7200 ke. and 3750 ke, WEBZU at
« C'oncord has been especially active on the air, W6EDR re-
ports that things are locking brighter for him both on the
" air and with his golf, W6CZR has moved to 439 62nd St.,
Oakland, und. all reports should be sent there in the future,
WOEAST has been kept busy with the Oakland Radio Club,
The club is eonducting code classes for beginners under the
" direction of W6BSEB, W6ALV reports that he has been too
~ busy with 8 (L since he got back from Alaska to get on the
air, WEEY has made 4 lot of QS0s, but has picked up very
little traffic, W6BMS reported direct to HQs.

Traffic: WAEIB 551, WoASH 222, WEALX 155, WATT

150, W6AM'W 136, W6EDK 134, W6BTZ 91, W6EDO 41,
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WEAWE 2%, W6CGM 21, WEBI 11, W6BZU 5, WEAST 4
WOCZR 3, WeEDR 3, WOBMS 1,

HAWAII — 5CM, F. L. Fullaway, K6CFQ — The 8CM
is back from a visit to Californin. While there he attended
the Convention in Los Angeles, visited several clubs and
renewed and made many friendships., While in the States
he operated under the eall of portable WeCKO. The star
station for this month is KEEWB of Schofield, Besides mak-
ing the BPL, he handled six daily schedules. K6CIB has
heen designated the Official Relay Station {or the Institute
of Pacific Relations. Good work, OM. KGERH has been
testing on 2% me. but has failed to hear any one. K6ACW
was QSO Africa four times in three days and SBouth America
every afterncon 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 MTST be done away with., Illegal operation
must be stopped, both for your owu good and that of your
fellow amateur, All cases will be prompily reported to the
R. 1. It is rumored that a R. I. will be stationed here in
Hawaii in the near future. K6BXW is building a 5ti- and
28-me. super het. receiver using VI'5 tubes, K6DTG reports
that House, ex-chief of K6DTG, is working on the farm back
in California, K6DPG made the BPL for Decewber by
keeping & sked with KATHR, K6DJU has moved the shack
into larger quarters. The SCM would like to have all stations
on the air report monthly activity even if no messages are
handled, Blank form 1 cards may he had for the asking.

Traffic: KOEWB 203, K6CIB 20, K6ERH &, KGACW 4,
(December:) K6DPG 190, K6DJU 70,

PHILIPPINES — 8CM, 3. M. Mathes, KAICY —
This report was received by radio via W6HM, KA1AC
leaves in March to attend Notre Dame. GB and 73, OM.
KA1AF is finding trouble in getting condensers for the new
smitter. WAIAW, our latest station, is eonducting tests
and will handle traffic for Fr. Mills. KA1CE is experiment-
ing with DC plate supply. KAICM is still holding the fort
at Corregidor. Why not apply for an ORS certificate, OM?
KALCY leaves for the States in April. KALDJ is another
tip-top traffic station that should be an ORS. KAIEL now
sports a fifty watter and a 1930 sig. KATHC still finds time
from heavy business cares to do a little operating. KAIHR
reporis a new sked, wih WANW, and turns in a whopping
traffic report. KA1LJR worked 141 different stations during
the month. KAIMC leaves in March for Third U. 8. Dis-
trict. KALPW makes an extended southern trip March 2,
and will conduct tests on 14-me. band with portable set.
KAIRC handles considerable traffic with west woust.
KALZC is remodeling for 1930 type note, KASPB reports
sked with KAITHR daily. KAYAH is building 100 watter
TPTG and doublet antenna.

Traffic: EAICY 102, KAL1DJ 655, KA1HR 983, ACEBRV
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ARIZONA —8CM, H. R. Shortman, W6BWS —
W6BJF is on the air regularly with tuued plate-untuned
grid UX-210, W6E VM is »n new siation in Flagstaff, WOEOF
is operating and announcing at KFXY, W6ANO is operating
KGSL for Western Air Express. W6AWD says for me to
write myself up for Q8T. (I got a big newspuper writeup
for being at KTAR. Hi.) W6BLP is going to Roosevelt
Dam again, WECAP is back at the U. of Ariz., and has a
UX852 on 14 me. WEREFC i3 our newest ORS. He has a
UX210 TPTG and has ordered a new Vibroplex. W6BWS
is hard at the ecommercial game, WOEAA is going to Phoenix
Union High School. W8DIE is irving to get his UX252
back on the air. W6AAM, one of our old-timers, is getting
back on the air. W6DRE is operating at KOY, W6CAJ (ex),
W6DGY and W6BWS compose the technical staff at KTAR.
Ex-W6AZV is in the advertising department of broadeast
station KTAR, W6CCK is still out on the briny deep. We
heurd that someone woke him up oue night and told him the
ship was leaking and he said, "' Aw put a pun under it and
%o to bed.” WBCDY-W6CPX is on the staff at KGAR in
Tueson. W6BWS reports working his old pal, W5AHI, and
having a big rag chew, W6D'TU would like some consistent
14-me. schedules with well-operated stations.

Traffic: W6DTU 83, W6EFC 58, W6AWD 11,

SAN DIEGO—8CM, H, A. Ambler, W6EOQOP -~
WBEACT again leads this section with a nice total. W6BGL
visited Dr. Waters, W6EC, and had a ¥B chat with him.
WBEPYZ has lost all skeds but handled a good total, W6lOQP
worked OA4Q and got R7 QSA5, WOCTP reports a new
station, W7YAA, at the Fullerton Jr. College. W6ADC
says his 210 and 245 are working FB. W6CTR is building a
new fone xmitter, W6BAM has & new Ford, WEEOM is
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still looking for his lirense, W6HY is going to try 2% me.
WEDNW has his new 50-watt station on and is getting out in
fine shape. W6QY is on 14-me. band. W6EOQL is building a
new set. WOBFB is now on the air with & 50-watter. W6DOB
is on with a FB fone, and his new partner, W6AET, is also
heard on with fone, Anyone wishing skeds with this section,
get in touch with W6ACJ or WEEPF, RMS, The SCM
would like to hear from all new stations, )

Traffic: W6ACJ 178, W6BGT 62, W6FPZ 61, WOEQP 27,
WECTP 23, W6ADC 16, W6CTR 7, WEBAM 2, WEEOM 4,

8 AMENTO VALLEY — 8CM, Everett Davies,
WEDON —W6B3Q is building a new 100-watt set. W6BDX
came through with a good report this month, W6AIM just
put two 1224-inch Pyrex insulators on his aerial, The Sac-
ramento Valley Radio Club is getting ready for the 1930
convention, W6FER-DON gets on the air now and then but
both are pretty busy. W6TM is moving his station but will
be back on gsoon. W6DVD seuds in his first report. W6APE
will be on goon with & WE212D tube. W6DGQ is now using
a 1-kw, water-cooled tube on 14 me. The SCM got bawled
oui recently for not mentioning several hatus in this report.
Well, OMs, did you report?

Traffie: WBAIM 61, W6BDX 64, W6BSQ 4, WeDVD 12,

ROANOKE DIVISION
N(')RTH CAROLINA — SCM, Hal S, Justice, W4TS

« The shake-up of the ORS is almost completed,

and we have fewer but more active ORS now. The
recent 3500 ke. QS0 party was only a partial success, several
siations taking part but few succeeding in QS$Oing many
shations. W1ABYV continues to lead in traffic, and has a good
start toward winning the Route Manager's 210. W4 UM says
xmitter works better on 14 me. with low-Ct, W4TR is very
busy with work, W4AHH has rebuilt to C.C. and is trying to
eliminate key clicks. W4AEW continues 1o keep a lot of
skeds, John has asked to be relieved of his duties as Route
Manager as soon as a successor can be found. W4AA is
using fone on 3.5 and 14 me. W4ZD has a fone on 3.5 me.,
and wants some traffic skeds, This station won the 3500 ke.
380 party Feb. 1. W4TS operates waostly on 14 me. and
oceasionally on 3.5 me. W4ZB fell off his roof with the uid
of a zepp antenna. *Doe,” W4VZ, is going to Honolulu
soon and will take an xmitter and receiver with him,

Traffic: WHABV 186, WLAEW 169, WAZB 62, W4ZD 41,
W4AA 2%, WATS 15, WAVZ 11, W4UM 6, W1AHH 2.

WEST VIRGINIA — SCM, Don Morris, W8JIM — This
month please report on time if you want mention in QS7T,
WSIB sets & gond example with 743 messages, making the
BPL both ways. WBACYZ is having trouble over his opera-
tor's license, WBDPO is our best DX man, having worked
35 eountries, W8JM wantis someone to take the job of OO in
West Virginia,. WSCAY 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 warks 7000 ke. before breakfast, WSDNN still has
that FB sked with WOAZY, WSCBYV is one of vur new hams
in Wheeling. WSAUL’s ORS iy cancelled because of in-
activity,

At this time T want to express my thanks to those who
elected me to the office of SCM, We have a fine bunch of
stations in the state and we should be uble to keep up to any
other section in U. 8. Bchedules will do the irick, How many
do you keep?

Tratfic: WSIB 748, WSACZ 78, WSDPO 69, W8IM 50,
WECAY 33, W30OK 14, W8TI 13, WSBTV 12, WSBCN 7
WEDNN 5, WSDFP 2, WBCLQ 2, WRAYT 1.

VIRGINIA — Acting BCM, T. P. Mathewson, W3FJ —
W3ARU makes the BPL again, W3CKL traded a 250-wall
iug for a fock of condensers. W3CA. is rebuilding his outfit
for a fone for local work. W3WO is now an ORS, W3ZA
completed his "phone cutfit, W3BZ is QRIL his business.
W3AQW has gone to New York to attend radio achool.
WSBDZ is testing his new 'phone outfit. W3BGS blew plate
rransformer and it rewound itself, W3AHW ig badly QRMed
hy 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. W3AHX promises us a
J-wuit outfit in the nesr future. W3HO threatens to make
WAC, BPL, e al., with his new xmitter. W3FJ, the Asst.
M, had a nice visit from Cerporal Arthur of NN1INIC.
W3ANT is a new ham at Fort Monroe, W3AJT, W3APF,
WSPO, W3IE, 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 cur
very. eflicient Route Manager, W3CKL is the Official
Broadeasting Station.

Traffic: W3ARU 332, W3FJ 23, W3APT 14, W3WO 13,
WIAHW 11, W3AMB 15,

ROCKY MOUNTAIN DIVISION

OLORADO — 8CM, C. R. Stedman, WDCAA —
WICAA runs off with the traffic honors again this
month, WOAAB cornes next on the list, He has also
been appointed an official broadcasting stution. WOGBQ is
doing some very nice work. WOESA built & new filament
wransformer and is now all set, WODICGJ complains that he
ealt’t run an £52 on 600 volts and do any good. WOCDE still
finds little time for radio, due to work, WOCSR has finished
his new transmitter and says it's a beareat. WOCLJ, which ia
nothing more nor less than the school QRA of W9DQD, is
back in the game in spite of school QRM. WIEDM says he
ean’t make a monitor work as yet. WODTY is now working
out on a pair of amplifying tubes and a B eliminator,
WOIEFD has been sort of under the weatber lately and
basn’t been doing so much with radio. WIBQO says he can’t
keep a YL and radio going, too, so is quitting the radio. Hi.
WOEAM continues to pound away on 7000 and 3500 ke.
WOAAC muy leave town, WILGW is now a ship operator.
WOIBTO got a report from Japan, and now the rest of the
gang ean't see his nose without using s step ladder, Hi.
WOFRQ turns in a goud first report. WODCA, WOFTF and
WYBVC are rebuilding. A mumber of the gang siill 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 SCUM not later than the 16th of the month,

Traffic: WOCAA 135, WOAAB 86, WIGBQ 40, WICLY
19, WOFRQ 23, WYEDM 8, WUEAM 2u, WOCSR 1,
WICDE 1.

UTAH-WYOMING ~ SC'M, Parley N, James, W6BAJ
- T'his is the last report to be written by the present SCM,
who hus to resign because of leaving the section. Until an
election is held, reports should be addressed to L. D. Stearns,
W6BTX, Westminster College, Ralt Lake City. WeDPJ
makes the BPL, He was home thrée wueks with the mumps
and, besides handling & lot of traffic, worked twelve coun-
tries. W7AAH was able to keep in touch with his brother
by amateur radio. W6BTX has been very busy with school
work, W6CNX was busy with traffic this month, WoDJT
is a 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 going to Cakif. for an
indefinite time,

Traific: W6DPJ 346, W7AAH 112, W6BTX 41, W6CONX
41,

[

SOUTHEASTERN DIVISION

LABAMA — SCM, Robt, Troy, Jr., WiAHP — 1 am
A your SCM now, fellows. Please give me vour 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 2% staies and % districts
with a 245. Most of the work was on fone. W4JX snd
WAAKP are having a DX race. WAIY is on 7 me. now.
W4JQ received a card from Lwow in Poland. WHAQ is back
on after generator trouble. W4PAT was in Illinois. W4AKRB
just bought a 5S0-watter. WAAHR hus been bitten very
badly by the YL bug, W4AKM has 4 new push-pull set and
i# after traffic. WHAJR is installing & pair of rectobulbs.
Welcome WAFL from Tennessee, He operates at WAPIL.
WHAG leads the state in traffic, Very KB, OM. W4AHP has
an AC screen-prid set that is the last we WHHB is work-
ing DX with his fone outfit, W4IA wo | gight sixes in two
days on fune. W4TI has been on his vacation, but is guing
strong now. Selma boasts of two new stations. W10H has n
very fine fone set, and WADS is using a Z01A there. Welcome,
both of you, W4AAQ has heen working all the DX in the

- Internationd! Contest. The Montgomery gung have the

pleasure of having WA4ADN from Cleorgia with them. The
iellows in Troy are fighting for fone room on 3530 ke,
Traflic: W4AG 121, WHAAQ 66, WLAHR 65, WAFT 63,
WHAKM 52, WALM 48, W4CB 46, WLAHP 39, WaJY 24,
WATX 23, WHAQ 10, WAPATL 6, WATT 4, W4AJR 3.
GEORGIA-SOUTH (CAROLINA-CUBA-ISLE OF
PINES —- 8CM, M. 8. Alexander, W4RZ — WAKYV,
Army-Amateur nev control station for the Faurth Clorps
Area, has been revamping his transmitter to use crystal
wontrol. W4AKQ is in the Army-Amateur net for Georgia
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and keeps a schedule with W4PM every Monday night.
WA4AAY has put in 1009 Heising modulation on his 'phone
set. WAAIH and W4DV have 852's, but are using 210°s on
account of blowing their filter condensers. W4ABS is now
using & crystal-controlled transmitter. W4CL has been
working 'phone on 3500 ke. and CW on 7000 and 14,000 ke.
W4KI has just been appointed ORS. W4RZ has been ex-
perimenting ‘with antennas. The single wire voltage feed
Hertz working at full wave on 14,000 ke. and half wave on
7000 ke., gava the best all around results. W4CM has been

" scen 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 | am very anxious to hear from you fellows
who are interested.

Trafic: CMSUF 150, W4ABS 113, W481 107, W4KV 63,
WAAHA 41, W4AFQ 30, W4JL 21, W4AJH 21, W4RZ 20,

© W4PX 14,

PORTO RICO-VIRGIN ISLANDS —SCM, E. W,
Maver, K4KD — K4AAN allowed his station license 1o
expire un the eve of International Tests, but was operating
during tests at K4DEK, E4AXV did a fine job of handling

" yifle mutch scores 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 R 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 are alive, OMas.
Traffic: Ko KD 218, K4AAN 35, K4AKV 13,
FLORIDA -—8CM, Harvey Chafin, W4AIl — W407

_ und W4ALJ make the BPL and lead the section, W40Z was

appointed ORS. WAAGR is using two DeForest 500-watt
tubes on 14 me. WAAKW sends in & report, for the first time.
WATG is & new station at West Palm Beach, W4QA says
there are eleven operators in Gainesville and that they are
guing to start a radio club svun, W4QA sends in a report
that W4ABF is a new station there. W4MS reports one sked
with her OM, now at the U, of ¥, W4QL has stopped all
skeds until be works Asia, WANE is keeping two schedules,
with W8RBJD-WIKH. W4SK is using 14 me. mostly.
W4AKH entered the International Contest, but he suys
that he knows he won't have a chance, KDV5 reports by
radio. WAMM is a new station in Clearwater. WATK is
promising more time for radio after this month., W4JM has
just received his appointment as ORS, W4QN reports for
the first time. W40O says that the Radio Club is going fine.
WATB is starting up again, There are nine active stations in
&t, Petersburg, and I would surely like to have s veport
from each station over there. W48Q, an old-timer, is back on
heair. The Western Union hagsure been QRMing WAAGY's
zime this month. The SCM would like to hear more about
the Army-Amateur work that W4ACY is doing. Our state
traffic banner for this month goes to W40Z, Eack month
the highest scoring station will receive the banner, WIQV
and WAAKA report. W4ALH is sure keeping that 852 red.

Traffie: W4AIL 249, W40% 207, W4ALH 199, W4AGR
08, W40A 85, WAAKW 72, W4MS 70, W4QL 64, WANE
5%, WASK 54, WAAKH 44, W4MM 21, W4TK 7, W4IM 6,
W4AKA 6, WHQN'5, W400 3, WAAGY 1, W4NB 2L, KDV3
41,

WEST GULF DIVISION

~NOUTHERN TEXAS-—8CM, Robert E. Fraoklin,
S W50 ~ WBAQY, as usual, sends in a nice report.
h..? W5AJID seunt his report in by Western Unjon. WABKE
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
Clhrigti. WEBKE sent in his first report. W5BKG is trying
a little 3500-ke. fone work, WSAEA is using the old W50X
50-watt transmitter. W5MS has skeds with W5BBY, Hi2,
NN, J, VK. and expects to do plenty of DX traffic handling.
W5AQK warked VE with a 210, WoNW had to terminate
his sked with KALHR on account of leaving Baytown, and
reciuests the guug to look out for his portable station WhHMZ.
Bavtown has # new ham, a convert of W5NW’s, in Mr,
P. 1. Bohannan, W5DS. W5BBYV sold his eomplete stution
to the Houston unit of the National Guard, W50X has just
finished an xtal transmitter to be operated on 14,201 ke,
and 7102 ke., using three UVS852’s in parallel in the last
stage, W51'D is having trouble making his 212D work on
14,000 ke, WS5NK and WBAE, a couple of old-timers, have
been heard on the air lately with nice signals. W5KI, a new
Houston station, packs a mighty wallop.

Trafic: W5AQY 169, WSBBY 146, W5AJD 127, WHBKE
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35, WEAEA 69, W5MS 55, WANW 25, W50X WsTD
21, W5ARI 6.

NORTHERN TEXAS — 8CM, J. H. Robinson, W5BG
W5HY has a complaint to make about Dallas operators.
says there are nothing but lids over there that try to
(3P, and he wants to know if ORS Nr. NT7 call letters
WBEBAM 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, WEBAM iy keep-
ing skeds with the west coust and South Texas. He tells us
that Mr. Frank Corlett, W5Z(, 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. W5JV reports for the
first time. He is keeping skeds with W5AQY. W5HBBF says
the same old things are happening down his way, The 8CM,
W5BQ, has been on quite a lot lately, trying to work with
all the fellows in the fifth district. Let's have a QS0 fellows,
WB5RJ got the crystal sel started, then the bunk in cow town
went west and the xtal set will have to be QRX for a while,
1t didn't affect his supply of ¥52's, though, 8o he will still be
heurd regularly. W5ES, out at ¥l Paso, bootleggers’ HQ,
reports ugain, Seems the set doesn’t want to work with a
flter on it. We wonder if that is the trouble the rest of the
AC fellows are having? Hi. The following ORS failed to
report this month: W5H5BAD, W5WW, W5DF, W5ATZ and
W5EV,

Traffic: WSHY 95, W5BAM 90, W5JV 29, W5BBF 27,
W5BG 25, W5RJ 16, WHES 13,

OKLAHOMA — SCM, W. J. Gentry, W5GF -—— W5CB
is again the best traffic station in Oklahoma. And in comes
W5AUV with a nice second. Keep it up, fellows. W5AGN
hopes to have a crystal going soon. WSAPG is going well in
the Naval Reserve. WH5AAV had a S0-watfer going, but
changed back to a 210. Hi, W5GF has been very busy with
his service dept. WSAFH has rated two 245 tubes now and
worked a Canadian, W5BJJ is on the 14,000-ke. band,
WBEAYF, our gtar official observer, is doing excellently.
Tulsa has been slack in sending in reports and now we need a
new RM. W5ADK 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
Jeap ubout two months ago, Congratulations, OM.,

Traffic: W5CB 72, W5AUV 66, WS5AAV 9, W5APG 13,
WS5AGN 7, W5GF 2.

NEW MEXICO — 3CM, Leavenworth Wheeler, Jr.,
W5AHT — WEAJL and WS5A0D came through with the
guods and made the BPT., FB. W5AJL is now QO for this
section and will be OBS very shortly. Wish more of you
fellows could match his enthusiasm. W5A01D has joined the
Lesgue in order to be in line for an ORS appointment.
W5ZM is establishing a bird banding station for the Bureau
of Biological Survey. Hope it doesn't give you one of those
“hirdy"* notes, OM. Hi. W5TV 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 traflic total at
W5AHI suffered on account of a week’s layoff during which
the SCM learited to know the YL better. Hi. S8end in your
lists of high quality signals and well operated stations.

Trafic: WSAJL 196, WHA0D 154, WHAHIL 118, W5TV
71, WH4M 29, W5BH 2.

H

CANADA

N account of no nominations being received before
O Jannary 21st, we have again to call for nominations
for SCM in Maritime and Saskatchewan Sections. It
does not take much time to start » 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 hetterment of awnateur rudio. A section without an SCM
is like & ship without a captain.

‘We are very pleased to congratulate VE2AC, Alphy Blais,
and VE4EC, Fred Barron, on their election as 8CM for
GQuebec and Alberta. Both take command with fine reputa~
tions of being consistent and progressive amateurs,

It is & great pleasure to have Newfoundland again repre-
sented. Acting SC:M Jerrett is showing wonderful organizing
ability, and turning in very interesting reports. King

Xv




Cavalsky of Vancouver, Frnie Thompsnn of Ontario and
Chase of Manitoba have things ruunmg very smauthly in
their respestive divisions. Traffic in particular never was
better.

DON'T FORGET ALL-CANADA
WEDNESDAY AT 11:00 p.m, E. & T.

QUEBEC DIVISION
QUEBEC — BCM, Alphy L. Blais, VE2AC — Groet-

NIGHT EVERY

ings to the gang from the new SCM! If yon will give
me g hand, report monthly and send in suggestions
and criticisms for the improvement of this division, T
am sure we will make a real siccess of the game thig year.
T'wo fine prizes will be given for the two best traflic totals
fromm May to October, four super B Burgess batteries and
two UX281 tubes, Start now boosting your totals. All ORS
appointments are eancelled. Prospective (3RS apply for your
ticket. VE2BE skeds VE4IC and VEZAC., VEZBB clicks
Ontario and bandles traffic fine. VE2CA has two xmitters
#nd receivers going, su the Mra, gets her share of traffic and
fun, VE2AP held a hamfest in honor of GEWT., Over twenty
attended, enjoying a fine time, The SCM makes the BPIL
again. VEZBE and VE2BB are ORS now under the new
régime, YVE2AY and VE2BZ are in line for ORS appoint-
ment, Cur Canadian Traffic Route ig almost completed
now, and messages are going across regularly, VE2AC has
skeds with WIMK and W8DII.
Traflie: VE2AC 184, VE2BE 26, VE2BB 21, VE2CA 20,

ONTARIO DIVISION

NTARIO — 8C E. (', Thompson, VE3FC.—
O Central Distrie 3BC still leads the way in traffie
and sets new marks for the rest to shoot at. VE3BO

is runner-up with a fine total, all obtained on the 7-me. band.
Our other RM, VERDA, is next in line with another fine
showing of traffic, which is the outeome of many well-kept
schedules an 3750, 7055 and 14,110 ke. VEQAL ran into a lot
of grief when his MG again fsiled at the criticul moment —
for the last time. A new rectifier will replace it. VEOBJ is
henrd regularty on 8750 ke, VE3FC operates regularly using
3510 ke., 7080 ke, und 14,080 ke, A chain of starions known
as the * Pink Klephants®’ has been formed with VE3FC us
aonvener, This chain operates three times a week on 3800 ke.
The main ides is that six stations ean be contacted at one
and the srme time, working in rotation. The following report
has arrived from Kingston through the kindness of VEAVS,
VE3XQ operates at VE3VS, VE3FG has a new daughter:
grats, OB, VESVS is very active on 14,200 ke, and is
ng a schedule with VESAP up in Hudson Straits,
VE3DO has enme back under the call VE3XC, and is hard
at it on 3500 ke, over week-ends. Welcome, OB, VE3DW as,
Beamsville is now getting out in fine shape using one flea
power, “DW* attributes his success to VESAD, Southern
Distriet: C. D, Lloyd, VE3CB, ASCM:~— VEICT is trans-
mitting television on 2000 ke, using 48 lines per iuch and
1200 RPM under the exll VEJAU, VEZER is using "phone
on 3500 ke, VE3CB-VE3DD have been having a little grief
through a filter and the 251s going west. VE3FD is now us-
ing a push-pull oseillator on 3500 ke, YE3HB is still playing
with phone on 3500 ke, Northern District: G, V, Lawrence,
VESET, ASCM — VE3GC mukes his bow as a traffic
handler, FB, OM. VE3CO hasg been QS0) W4 and ‘W5 on 2%
e, VE3SHU is pumping out a strong 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, VE3] &
5 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 anyone hag heard his sigs on 8.5 me, An old-timer,
VE3BG, will soon be on with 100 watts, VESCH doesn't get
much time for radio. VE3GG reports a big radio class ab
Fort, William, VE3TU has a combination fone and CW set,

Trafie: VE3ET 58, VE3GC 12, VE3DM 1, VE3HU 1.

VANALTA DIVISION

LBERTA — HCM, ¢, F. Bamron, VE4EC -— Well,
gahg, this is my first report as SCM, Some very nice

trathic totuls have been turned in this month, with
VE4AGD the leader and VE4EIL a close zecond, VE4AF and
VE4DZ are considering joining forces and planning a 250
erystal-eonirol rig, VE4KA expects to be on shortly, with
3500-ke, *phone. VE4EC hooks everything but! Hi. VE4HA
18 on onee in 4 while and VE4HM when time permits,
VEACU bas u new super-het receiver as per (ST and reports
it very FB. By the time thix i in pring, we will have a new

NVI

ham at Fort Baskatchewuan if his ticket comes through,
VEAFJ at Manville is on with a 20{A. VE4(CT pounds brass
week-ends. VE4CC s tied up with school work, VE4HG is
planning to come back to Lis first love with an MOPA.
Some splendid work has been done this month, Let us hope
that we may have vour continued support.

Traffic: VE4EL 92, ‘&FALC VEAEA 4, VEIGD 264,
BRITISH COLUMBIA — & 5 3
~- VEBCL is the anchor on the western end of the all-Cana-
dian traffic route. The net extends to Winnipey, Pavey Sound
is coming to the rescue to link east and west, YVESBC has
junked his TPTG for a Hartley, VE5CF is a real busy man
these days, so isn't on very often, VES5DR bas made a
couple of contacts on low power, VESBM is busy building
set for a new ham in P. R, VESFT is a new license which we
expect to hear on soon, VESAC managed to spear the odd
m ge, as did VESCR, who is using & Hartley, VE5DD is
on again with a new model, VE5SAL is trying to eliminate
sowne key thumps, VESBR was in town recently with his
portable and kept in touch with home through VESBL,
Vietoria: VESCQ gives us the glad news that the Vietoria
Short, Wave C'lub has already twenty-six members and more
coming in, New stations on the air are VEAEC, VE5DU,
VESDQ and VE5SEK while three others have theu‘ tickets
and are waiting for calls, The SCM is pleused to see Victoria
coming back stronger than ever. VESBU has a hard time
putting his sigs over the mountaing, but still geis a kick out

of his set.
Traffie: VESAC 3, VE5DD 17, VESAP
VESCL 44, VESCR 5, VE5SCF 8, VESAK 3.

PRAIRIE DIVISION

ANITOBA — BCM, A, V. Chase, VE4HR —
M Things teok a turn for the better this month,
VEAFN iz 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 bandling, He has
regulur skeds with VE2ZBE, VELIH and WOYC, VE4RL has
received his official call, VE4FP. VE4AR bas sold his equip-
ment to VE4JR, VE4AR iy now building a phone transmit-
ter for 3.5 me. VRE4BU is keeping a daily sked with W4UM
an 14 me, and VE4IH on 7 me,
affic: VE4IC 51, VE4AR 33, VEAHR 24, VEADJ 14,
VE4BQ 13, VE4BU 12, VE4DK 5,

HASKATCHEWAN — SCM, W. J. Pickering, VE{FC! -~
Things have certainly shown a decided improvement in this
section. Keep it up, fellows, and we shouid be able to heat
our sister section in traffic, VE4IH makes the BPL. He s
now keeping five skeds and is the Saskatchewnn link in the
tr.ms—()andda hookup V'FM.’.R alse turng n s mce total,

2, VE5AL 10,

tnfal \'F4BY Mm has heen usxng phnne. is now pmmd.mg
the key from 1 to 3 pan, daily, VE4GO says that Sask, is
the most active in the 4th division. VE4FC is uot on very
much, but one message managed to afueeze in,

Traffie; VE4IH 210, VEAGR 41, VE4BB 19, VELGO
17, VE4FC 1.

MARITIME DIVISION

EWFOUNDLAND — Acting SCM, E, V. Jerrett,
N VO8&Z ~— We are glad to note an increased activity
amongst the boys on 7000 ke, YOSC has & brand
new Jewell testing outfis. VOXL is a4 newcomer with a good
DC note. VOSAN has been absent from home a lot lately,
and we have missed his FB sigs, VOSMC has a phone and
wants reports on it, WORBAW bhas erected some new wires
with much success. VOSAE has au sked with W2KU, and
this is 8 good route for traffic coming to the Grenfell Mission
either for Labrador or 35, Anthony, YORWG is still making
his emergency plate supply of B batts do their bit and is
keeping regular bi-weekly skeds with VO&Z. YOSZ hopes to
hear more from the boyas as to what they are doing, su s to
make our report more interesting.

LATE AND ADDITIONAL REPORTS

K4ACF reports by air mail. He is on again with a new
tube,
Traffic: K4ACYE 6,
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"} 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
besitate to purchase sets without rely-
ing upon theadvice of an acquaintance
who has some knowledge of radio.
To this man, Sangamo Transformers
stamp your set as O.K. Sangamo in

SANGAMO©O

What does your set say

“the man who knows”?

“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 resuits. 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




1ne lransformers

g e 7 moros Type “A” straight audio amplifi-
ERANGH HoAN cation.
i yoss v " o E ; List price.covvvevvenons $].O
ats ‘ B AN 4 . - % Er =
2 | ] s B :.-:-»eFEEEEEEEE £ ! Type''B” Push-pullInput Trans-
& s > — former for all tubes. $12
AT Listprice...o.oovveeonnn

S .

Type C-171 Push-pull Output,
! = for 171 or 250 type power
" tubes with cone speaker. $1r)
List price..oeereescsnses A

a4

TypeD-210,sameas(,exceptfor
210and 112powertubes. g
*12

Listprice...cevravnnees.

P FCATIOR  PER STAGE

Type H-171, Push-pull Output
for 171 or 250 power tubes for 3&51?
Dynamic Speaker. List price....... L.

Curve of Type
AT Bangamo
Gtrmight Audio
Transformer
showing uni- lise
formity of am-
plification ag all
audible tre.
Quencies.

Type G-210, same as type H, except for
210 and 112 power tubes. $12

List price.ceeesceieevicieciannanes

Type F Plate Impedance for use as a choke
to preventoscillationandforimped- ¢
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,

S A N G AM O No item can cost so little and cause S AN G A M 0

50 much trouble in a receiver as a

e A9 fixed condenser. This fact is espe- o ° say
Type A cially appreciated by the manufac- Il].lm
. turer with an eye to the service "
Londensers problem, Likewise, experience Condensers

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 fen-
dered by the Bakelite enclosure is
supplemented in Sangamo Con. SIlini” Condensers are standard with
densers by accurate rating and those manufacturers who insist on
sound construction of th_e mica catings being actually what the speci-
condenser within  the Bakelite ficattons call for. Manufactured by

————— e e i M S e e e casung, exclusively designed equipment, held
PIN THIS TO YOUR LETTERHEAD AND MAIL )The standard line of Sangamo to the tolerances your engineering
Fixed Condeasers leaves the fac- department demands, Sangamo Con-

SANGAMO ELECTRIC CO. tory tested to maximum variation densers will reduce to a negligible
Springfield, inois, U. S. A., Dept. 5-94 of 10%. r‘\lso‘furr':ished with closer quantity inspection departmentrejects
ratings and in high voltage types. and “re.assembly” losses in profit,

1 (For manyfacturers) | am interested in engi-
neering data regarding your transformers and
condeansers.

i3 (For set builders) Please send circulars describ-
ing your apparatus and latest audio hook-ups.
I enclose 1uUc to cover cost of mailing.

Prices on request

Name.
Address,

]
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