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At the Reproducer

A, T the reproducer—where quality counts most—
11 ~ there Cunningham Power Tubes prove their
" indispensability to finished, well-rounded tone.

Just as CX-371, CX-112 and CX-220 are leaders in the cru-
sade for more natural reproduction, so other Cunningham
types are leaders in their various fields.

Consult your dealer. He knows the right combination of
Cunningham radio tubes for your receiver.

Sixteen Types all in the Orange and Blue Carton.

E. T. CUNNINGHAM, INC.
New York Chicago San Franeisco

Alanufactured ana soid under rights, patentg and inventions owited and/ne cuntrolled hy Radio Corporatiom of America.



The stations are there
get them !

You're not getting the most our of that storage bat-
tery set of yours. The se bas a bigger distance reach

. all it needs is 2 different tube in the detector
socket. Put in the RCA super-detector—Radiotron
UX-200-A. Yowll ger more - stations---get the far-
away ones more regularly and more easily! I's a
small change, but it brings big results.

- * - . 4. &

: Bring your stovage batiery set up-in-datc with
a prower RADIOTRON UX-171 Of UX-112

| 4 detector RADIOTRON UX-200-A 4 KADIO CORBORATION

and RADIOTRONS UX.201-4 for all-round quality, DEAMERICA

= Ay A Bring your dry battesy sot up-to-date with M Fneea

" ) a power. RADIOTRON UX-120 : 3

o ¢ and RADIOTRONS UX-199 for all-round quality. ~ \2 i
l{CA“‘”“” Rad 1 Otl‘O n
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Majestic ‘B" Current Supply

dehverb pure direct current-from your light socket

“B"Power at full strength
any z‘mte é’izd allthe time

Majestic*B"is fully ‘ 3 RINr 1o al G.-G-H double
guaranteed. Noacids & R 1 sealed ~ moisture
or liquids, No hum. » =3 proof condenser posi-
Uses Raytheon tube. ; tively prevents break-
No filament to burn out. down due to heating—
Voltage can be accurately - X2y the cause of 95% of the
adjusted to varying condi- “ trouble experienced with
tions in any city—and on B-.battery eliminators,
every set.

»
opr 4 Yoot

caused by poor “B” power. Majestic gives you an even, con-

tinuous flow of “B’ current today, tomorrow — whenever vou
turn on your set. It's economical, too. When you put a “Majes-
tic” to work it stays put. You’ll never have to “replace” it as you
did “B” batteries. Majestic's first cost is low, and the upkeep only
a fraction of a cent per hour,

To know how good, really good radio reception can be, try a
“Majestic” on your radio set. Your dealer will arrange a trial with.
out obligation to buy, Phone him today.

tard Majestic Mastar-B
Majestic § e Malest‘c super B Pesitive control of all
Capacity, nine 201-A wutput voltage taps. For
tubes or equivalent, 4% Capacityonetotwelvetubes, sets having high current

i at 3 includi the £ draw or heavy biasing
miliamperesat I 35volts. ng use 6% power e oy ang

tubes. 45 mils. §
szb 50 . 150 volts,
Weat of Rackv.Mu., 29, at : “l;ig'"""l“tn" zq.oo $3 IO 50

West of Rocky Mts. $31.50 . .
iaytheoa fube 36,00 exira Raytheon Tube $6.00 extra E‘&,‘mglﬁ?&?&,uﬂ ;‘13

Can Be Purchased on Deferred Payments
GRIGSBY ~ GRUNOW ~ HINDS ~ CO. 4562 ARMITAGE AVE, CHICAGO-ILL.
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Gastern  Pennsyivania

Sauthern New dersey
Western New York
Western Pennsylvania

Tllinois
Indiana
Keatucky
Michigan
Ohio
Wiseonsin

North Dakota
South Dakota
North Minnesota
Houth Minnesota

Arkansar
Lawnigiana
Missigsippi
Tennegsen

hacrﬂm New York
N, Y.L & Tong Island
North Nrw Jersey

lowa
Fansas
Missourt
Nehraska

¢'onnecticut

Maine

Fastern Massachusetts
Western Massachuserts
New Hampshire
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Vermont

Alaska®
idaho
Montana®*
Oregon®
Washington®

Hawaii

Nevada

Los Angeles

Banta Ulara Valley
Faust Rav

Han Francisco*
Sacramento Valley®
Arizona

Piilippines

=an Dego °

North Caroling
Virginia
West Virginia
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I"tat=-\Wyoming

\fabama
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40QY
fieorgia-south Carolina- (‘ubﬁ[l‘m‘m Riro-Iste uY Pine

Northern Texas
{Hilahoma
Sonthern Texas

Wewroundlang
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Nove Seotia
{'rince Edward Island

Ontario

CQuehee
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*Temporary affieisle appointed to aet untll the membership of the
HINfs hy the nomination and eleotion.

Section Communications Managers of

THE COMMUNICATIONS DEPARTMENT,
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Colorone
Gives you cuntral of the
pitch and tinbre of the toud
speaker’s voice. elminaving
the harsh, unnatural sounds
which spoii reception.

One Dial Gontrol

is but one of seven reasons
why yowll want a Grebe

WITH its Flexible Unit Control the Grebe
Synchrophase Radio becomes a one-dial
control ser—a great convenience for tuning
local stations-—with the added advantage of
individual dial setting whenever desired,

Booklet @ tells about all seven advan-
tages of the Syachrophase. Sgnd for it,

A H, brebe & Co., Inc, 108 W, 57th St., N.Y.C,
. Fasctory.: Richmond Hill, N, Y.
Weste-m Hnmcﬁ 443 8o, San Pedro St, Los Angeies, Calif,

jé‘? ofdet :A"[h)lh raiile ’H("Dlldl)llyﬁ

:ﬁtc

~—=Synchrophase

'RADIO

b TP A -

The Synchrophase
is also supplied in
five console odels.

F I A < el bl b A A

8ay You 8aw It IN QS T—I7 IDENTIFIES YOU AnD HELPS QS T




artmouth

5T

Jhe Official Organ of the ARRIL
= et

VOLUME X1 APRIL, 1927 NUMBER 4

o ——— - T 5 A
Hditorials . . . R . . . . . . B . . . T
Re: the International Tests . . . . . . . . . . . &
The New Hngland Division Convention . . . . . . . . . 8
Radio Translated for the Experimenter . . . . W2 William Ruodes Q
Dakots Division Cunvention . . . . . . . . . 12

The 1927 Meeting of the A.R.R.L. Board . . . Hiram Perey Maxim 13
An Overoad Relay . . . . . . . . . . 14

A 15-Meter Commercial Station—2XS . . . . . . . . . 15
Which Is the Detector Tube? . . R . . . . . L. @, Hatry 19
Power Tube Sockets . . . . . . . . . . . . 19
The institute of Radio Engineers . . . . . . John M. Clayton 20
A Tratfic Tuner . . . . . . . . . Harold P. Westman 23
Radiotron (¥-340—UX-240 . . . . . . . . Robert N, Kruse an
Handy Resistance Units . . . . . . . . . . . . 30
80T Wins the Modesto Woutf Hong . . . . . . . . . 30
A Bensitive Thermo-Couple . . . . . . . Bengamin J. Chromy 31
The Purpose of the Army-Amateur Affiliation . . . . A, O, Stanford 33
Developments in Dry HElectrolytie Rectifiers . . . . Robert 8. Kruse a4
‘The New Radio Law . . . . . . . . . . . . an
How Far Is It? . . . . . . . . . . & Knight 45
The Most Useful Meter . . . . . . . . . R, F. Shea

A Ten-Cent "“Bug” Key . . . B . . . . Geourge P. Taylor
#ilectroiytie Filter Condensers R . . . . . . Louis F. Lenck
iixperimenter’s Hection Report . . . . . . . . . . .
Amateur Radio Stations 4JR, $DCQ, $DNG . . N . .

Culls Heard . . . B . . . . N . . B R . a3
LARU. News . . . . . .

tiorrespondence

e
[ QST is published monthly by The American Radio Relay League, Inec., at Hartford, Conn., U. 8. A.
Official Organ of the A.R.R.L. and the International Amateur Radio ITnion
Kenneth B. Warner (Secrefary, A.R.R.L.), I, Cheyney Beekley,
Editor-in-Chief and Business Manager Managing Editor and Advertising Manager
Robert S. Kruse, Harold P. Westman, David H. Houghton,
Te'chnical Editor Agsistant Technical Editor Circulation M:na:xe‘r

Qubseription rade in United States and Possessions, Uanada, und al? countriesin the American Postal Union. £2.50 per year,
postpaid. Single ropies, 25 cents. Foreigncountries nutin American Postal Unijon, §3.00 per year, postpaid. Remittances shouid
e by tnternational postalor express money order or bank draft negotiable in the U. ¥, and for an equivalent amount in U, §. funds.

¥ntered as secoud-class matter May 29,1914, at the post office at Hartfor(‘lA. Connecticut, under the act of March 2, 1870, Aceent-

ance for mailing at special rate of postage provided for insection 1103, Act of October 3. 1917, guthorize her &, 14u2
Additional entry as seeond-elass matter, acceptable at special rate of postage provided ’t‘or uh‘nvo‘ n‘"‘ g%?%%?ﬂ\;% 'I\llaim
authorized September 17, 1924, *

Copyright 1927 by the American Radio Relay League, Inc. Title rexistered at United States Patent Office.

Member of the Radio Mugazine Publishers’ Assvciation,




The American Radio Relay League

The American Radio Relay League, Inec., is a non-commercial asso-
viation of radio amateurs, bonded for the promotion of interest in
amateur radio mmmumcatmn and experimentation, for the velay-
ing of messages by radio, for the advancement ol the radio art and
of the publie welfare, for the representation of the radio amateur in
legislative matters, and for the maintenance of fraternalism and
& high standard of conduect.

It is an incorporated association without capital stock, chartered
under the iaws of Connecticut. Its affairs arve governed by a Board
of Directors, elected every two vears by the general member\hlp The
officers are elected or appointed by the Directors. The League is non-
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EDITORIALS

&

IG news seems to have a habit of break-

ing on Fridays or Saturdays. just in

time for the Sunday morning news-
papers but with utter dlsregard for the
limitations of wmonthly magazines. Here
we had the complete text of the new radio
law set in type for the last issue, with a
nice announcement-saying that here was
our new radio law, and we even had a nice
editorial all written on the subject last
month, all waiting for an unheedful Senate
to take the final step and pass the bill. We
waited as long as we could but finally had
t0 rewrite our editorial to say that we were
again about to have a new law, instead of
saying “Here it i”. And then of course ag
soon as we got to press the thing got passed,
and on the 23d of February the President
signed it. It’s a crool world.

To form the Radio Commission the
President appointed the following men:
from the first zone, 0. H. Caldwell, editor
of Radio hetmimq, New York, five years
term; second zone, Rear Admiral Wm. H.
Bullard u. s, N., retired, of Media, Pa.,
'&ppomted for six vyears, and to be first
chairman of the Commission; third zone,
Judge Eugene ). Sykes, of Jagkson, Miss.,
former justice of the Mississippi Supreme
Court, four yvears term; fourth zone, Henry
A. Bellows of aneapolls. director of Sta-
tion WCCOQ, three years; J. F. Dillon, Su-
pervisor of Radio at San Francisco, two
years.

Now the merry war begins. We are
afraid that the radio situation is by no
means cleared up by the passage of this
new law. Altho probably as good a law as
vould be expected for a compromise measure,
there are other factors than the law itself
to complicate the situyation. What of vested
rights, what of acquired rights to use one’s
property, what of the right conveyed in an
unexpired license? This last is a very real
right that is not to be denied merely by a
new law which reqguires a new license from
a new source. These are knotty problems
and the possibilities of legal tangles in the
readjustment of broadcasting seem suf-
ficient to make recent radio court cases
fook like a game of tiddledewinks. 'These
commissioners have a fearful job ahead of
them, If they get anywhere at all in six
wmonths it will be marvelous. Tf they de-
cline to relicense about eighty percent of
the broadcasting stations, which everybody
except the owners of said stations believes
should be done, they encounter a flock of
court pmcedings; if they fence off a gsmall

area and dump all the fourth-raters in there
to fight it out amongst themselves, ditto;
if they leave things alone, ditto. We
wouldn’t have one of those commission jobs
for the combined salaries of the five gents!
Life for them may not be happy but it's
surely going to be vivid these next few
months.

The new law requires that within bjxty
days (that is, by April 23rd) every sta-
tion must take out a license from the new
commission. How in the world it’s going to
he done we don’t know. At this writing the
Commission has not met, and no regula-
tions on how to proceed have been issued.
We hope it occurs to the Commission that
their task would be greatly simplified if they
could find some way of recognizing the exist-
ing licenses of the some sixteen thousand
amateur stations, rather than try to re-
issue them at the time when broadecasting
demands so much of their attention. It has
been prophecied that it will be a great many
months before the Commission ean give
attention to anything other than broad-
casting. Considering that all other serv-
ices are reasonably content and that in
particular in the short waves below 200
meters there has been an allocation in effect
for some years which is satisfactory and on
the basis of which the numerous services
have built and installed their equipment,
we venture fo hope that it will similarly
occur to the distinguished gentlemen of
the Commission that they could immensely
lighten their labors if they would reaffirm
the allocations of the Fourth National Radio
Conference respecting the waves below 200
meters, an action which so far as we are
aware would be satisfactory to evervbody
concerned.

This country iz now about to test in
practice a theory which has been largely
expounded in recent wvears: thal a radio
law should contain no technical stipulations,
no guaranties to anyone, but should give dis-
cretionary power in regulations to an ad-
ministrative authority, We ghall very soon
see

The complete text of the new law appears
in this issue. It deserves the careful study
of every amateur.

N the Decmeber 31st issue of the “Radio
Service Bulletin” the Department of
Commerce devotes ning pages to a sum-

mary of important events in radio—peaks
in the waves of wireless progress. The



B QST

record starts in 1827 and includes such
monumental items as Faraday’s discovery
of electromagnetic induction, Henrys h_rst
production of electric oscillations, Maxwell’s
and Hertz' developments of their classic
theories, Marconi’s conclusion that Hertzian
waves could be used for telegraphy, the first
successful signalling, and so0 on ‘thru the
gradual progress of the art. We don’t find
anything about amateurs hefore the war,
but in 1919 “The war-time ban on -private
and experimental wireless stations was re-
moved”., Next year “Amateur radio work
in this and other countries progressed
steadily during the year with the gradual
removal of war-time restrictions”. Not a
word about those record-breaking Trans-
vons, the most thrilling achievement of all
Amerlcan amateur history, but we get ours
in 1921: “The progress made in amateur
and experimental wireless is exemplified by
the aitempts made in February and De-
cember of this year to effect ‘communication
on short Wavelengths between the wireless
amateurs of the United States and Great
Britain. The first attempt was unsuccess-
ful, but during the second test signals from
many American amateur stations -were
heard both by British radio amateurs and
by the wvepresentative of the American
Radio Relay League [Paul F. Godley—Ed.]
who was sent over for the tests. The sig-
nals were also heard in Holland”.

But if that’s good, how about the next
item?: “The American Radio Relay League
held its first annual (,onventlon in Chicago,
August 30-September 3, at which many
thousands of amateurs of the United States
were present”.

In 1923 “Short wave lengths were used
to greater advantage than heretofore” 'hut
the record doesn’t say by whom. But in
1925 “Amateur operators by their interest
have made considerable achlevements in the
development of short waves”

Thereafter we don't appear in the record,
fellows. Nothing about our linking all the
vountries of the giobe by short waves, not a
word about any of our 1926 achievements.
Let’s be so darned good in 1927 that they
will have to print a supplement to the blink-
ing Bulletin next year {o record our achieve-
ments!

¥. B. W.

Re: The International Tests

HESE tests which were announced in
last QST have a number of important
objectives, They promote internation-

al fellowship and goodwill in addition to
making possible some rare sport with a
pile of new records for every station that
takes part. Stations must help each oth-
er.over with test messages to hoost the
seore cqually at-both ends of a QSO.

APRIL, 1927

U. 8. and Canadian Hams: Please note
that reply test messages may be accepted
from several foreign stations in one for-
eign locality—though only one message may
be taken from each station worked. The
particular amateurs working MOST sta-
tions in any one foreign country and re-
ceiving reply test messages will be appoint-
ed Official Foreign Contact Stations for
that country. Read over the Rules of the

lontest in March QST (pages 28 and
""4) for further details. In addition
to the O. F, . 8, certificates that
will be awarded the tests will show
the amateur station working two-way with
the greatest number of foreign localities
during the two weeks of the tests—and also
the highest scoring amatenr station under
the rules of the contest. (et wyour entry
card in early to make sure of getting vour
message assignment sheet in time,

All other amateurs in the worid: The
highest scoring stations in each forelgn lo-
cality will be presented with a fine dohleve-
ment certificate making them . F. ¢, 8.
for their locality and attesting to The ae-
complishments of these stations during the
contest. The Canadian General Manager
especially requests all amateurs in British
[)ommlons to listen for Canadians on the
52.5-meter special band as well as on other
waves which are the same as those used by
U, 8. amateurs. It will be interesting to
see Whlch foreign localities ean QSO most
{a) United States and (b) Canadian ama-
teurs in the two weeks of the contact con-
test. Amateurs in foreign localities are re-
quested to pay no attention io calls from
U. 8. stations found on wavelengths below
or above the assigned U. 8. wavebands.

New England Division Conven-
tion

REPARE yourselves for the big annual
wmventlon of the New England .UIVI-
sion to be held in Hartford, Conn,,

April 15th and 16th at the Hotel Garde.

It’s going to be the biggest and best in
vears. The Radio Txansmltters Asgovia-
tion under whose auspices the convention
will be held has arranged a wonderful pro-
gram. Talks by eminent radio specialists,
a trip to WST factory (incidentally A.R.R.L.
headquarters} and many other cvenis of
interest will keep wvou pepped up all the
while vou are in Hartford.

Cost, including banquet Saturday night,
$4.50. Hotel Garde will furnish you rooms
at $2.00 (single), $3.50 (double)}. We sug-
gest that you write them for reservation.

Make plans now, fellows, and COME TO
HARTFORD!
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Radio Translated for the Experimenter
By C. William Rados*

menter is advancing science. Unfortu-
nately, the majority of radio experi-

I T is generally admitted that the experi-
menters in America is investigating (or

900,000,004 oo2mor 20,000m,
Looo2mm, 2mim.
X-RAY {LIGHT HEAT RADIO
i fe-one octave
e 64 O0EVES OF Electromagnetic waves

FI1G. 1

tinkering) for their own education. They
do not advance science much because they
think of radio as something peculiar and
having no vonnet.tion with ordinary things.
To look at radio in this way prevents the
experimenter from using the general in-
formation he already has {or ean easily
¢et) and thereby to increase the usefulness
of his experiments to himself and to the
science. It also prevents him from taking
advantage of the well tested methods used
in other kinds of experimenting.

This article will fry to point out the simi-
larities between radio laws and the laws of
our old acquaintances; heat, light, mechan-
ics and wave motion—things we have been
acquainted with all our lives.

WAVE MOTION

To begin with, radio vibrations are the
same in character as heat, light, X-rays and
gamma rays. All of these except the gam-
ma ravs are familiar to us and even the
camma rays have at least been heard of by
most experimenters. All of these (from the
heat to the gamma ray) are electro mag-
netic woves, Fig, 1 gives an idea of the
range of the electro magnetic vibrations.
Although it is not drawn to scale, this fig-
ure will give some idea of the tremendous
range covered. The shortest vibration has
a wavelength of .000,000,000,01-meter, The
iongest radio wavelength is more than
20,000 meters. This is a range difficult to
comprehend.! 20,000 meters represents the
long-wave transatlantic radio stations. Com-
ing down to the other end we see the short-
ast radio waves usually spoken of which are

#*1BFA, 16 Perth Road, Arlington, Mass.

1. An ovdinary piano covers about & octaves of
sound. TImagine what sort of sounds it would need
to make to cover 84 octaves, Of course we conld
not heur all of these 64 octaves of sound any more
than we can see the §4 octaves of electromagnetic
vibrations the auathor speaks of.—Tech, Ed.

2. Wherever we meet the abbreviation “milli” it
means “thnusandth’_’. A n"lilliampere is a thousandth
of an ampere, 2 millimeter is a thousandth of a meter,
# milligram iz a thousandth of a gram.—Tech. Fd.

.002 meters long which is to say 2 milli-
meters.® More’ recent work with spark-type
radio transmitters has extended this down-
ward right across the lower boundary of
the radio territory shown in Fig. 1 and well
into the next territory to the left.

HEAT RAYS FROM THE VACUUM TUBE

Next io the radio waves are the heat
waves or vibrations. These start at 2 mm.,
just about where the radio waves are end-
ing. This means that if you can get yvour
tube oscillating at lower and lower wave-
lengths until you reach 2 mm. you will not
be sending out a 1ad10 wave but instead
will be sending out a heat wave.

LIGHT

Next to the heat waves are the longer
light waves. Very often, to be sure, the
whole range of vibration shown in Fig. 1 is
called light, although the portlon we can
see is only one octave out ot the entire 64
octuves. The word “netave” here means a
range of vibrations one end of which is
double the {frequency of the other end.
Thus in radio the range from 600 meters

v v v
LN
YNy, \\: i, /
. o K TN

= /
A4 7
Radiation from antenna:
FIG.2

to 300 meters is one octave since the fre-
quency of 600 meters is 500,000 cycles and
the frequency at 500 meters is 1,000,000 cy-
cles or twice as much. One sees that an oe-
tave can also be thought of as a range in
which the wavelength is twice as great at
one end of the octave as it is at the other
end of the same octave, Although we have
used a radio illustration the rule is per-
fectly general and applies just as well to
light, heat, X-rays, or for that matter to
music where we are not dealing with electro
magnetic vibrations at all.

THE SHORTEST WAVELENGTH
Below the light waves we have ultra-
violet light, beyond that the X-rays and
even beyond that perhaps Doctor Milliken's
ultra high frequency vibrations.

LAWS COMMON TO ALL
1. Shadows—We all know that when a
screen is placed between a source of light
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and a wall we have as a vesult, a gshadow
on this wall, Now X-rays, ultra-violet
light, heat and radio can likewise be
atopped by proper screens. The sereen will
not be the same in every case, of course.
A zheet of black paper will stop light but
not some of the other waves mentioned.
A sheet of lead will stop the X-rays but
heat will manawge to get through it. Ordi-
nary glass will stop most of the ultra-vio-
let light though both heat and radio go
through. Radio can likewise be stopped by
sereens of the proper materials—in gen-
eral those things which will conduct elee-
tricity.

2.  Reflection—When we project a beam
of light on a mirror it is reflected. Ex-
actly the same thing can be done with radio
waves,

4. Polarization~—Another  phenomenon
of wave motion is polarization. This is
well-known in light and means that a wave
is oscillating in one plane only. Fig. 2 at-
tempts to explain what a polarized wave
iooks like. The two curves together repre-
sent the radiations feaving the antenna, or
rather they represent the part which is
leaving in one direction. Either w¢urve
alone gives an idea of the way a polarized
wave would look if we could see it On
the other hand il both the curves are pres-

FiG 3 SIMILARITY OF ACTION FOR LIGHT AND RADIO WAYES

ent the wave is not poliarized. This thing
uiso happens to the radio waves,

1. Others—One need not go through
all the various wave effects in detail. It
is enough fo say that the same thing

8. For some of the practical meanings of this sort
of polarization rend “Horizontal Req;eeption" in Q8T
for Fﬂhmary “Polarized Transmission” in the June
ue and “Examining LJuartz Crystals for Qseillator
iTse” in the September issue. This by no means
ecovers the possible uses of which there ure many in
commerce and science~Tech., Ed.
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happens for all of the different wave-
jengths including radio. Other character-
istics are: Dispersion or scattering of the
radiant energy, interference, refraction, dif-
fraction and ab\orpmon. All these things
aveur in visible radiation (light) and must
he true for the invisible radiations; X.ray,
ultra-violet, heat and radio. Hince we are
interested in radio the following deserip-
tion will be confined to it.

EXPERIMENTING WITH THE RADIO WAVE

When Heinrich Hertz, in 1387, conceived
the idea that the waves from an electric
spark were electro magnetic he proceeded
L 1 pa——
Seark gap i

w2 Or
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t0 test them., 1If his theory were correct
his radio waves would act like long light
waves, When they did act just that way
it was conclusive proof that Hertz’ belief
was correct. His pioneer work of 10 vears
ago is heing duplicated with better ap-
paratus {especially the vacuum tube) in the
short-wave work of today. If you are an
up-to-the-minute experimenter you are
doubtless trving out {(with wmodern ap-
paratus) the waves around 1 to & meters
just as Hertz did with the simple equip-
ment of Fig, 4, By putting a metal screen
between the transmitter and receiver Hertz
produced a shadow and cut off the signal.
He rveflected his waves with metal refec-
tors and he bent them with insulating pI‘lblﬂb
just us the light is being bent in Fig. u.

OHM'S LAW
. Ohm’s law states that, “Electrie eurrent

is equal to the electromotive force divided
by the resistance.” Mathematically this is

This is familiar enough but did you ever
stop to think how universal this law is?
The electrical rule is only a special case of
a generval law which governs all things.
This general law reads — “The rvesult is
e-quai to the effort d1v1ded by the upposi-
tion.” This is sel down in Fig. 5 and ap-
plies to all “circuits”, whether they are
working with electricity, heat, liquids. mag-
netism or gases,
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TRANSLATING ELECTRICAL RULES

In fact all of our electrical rules are
simply special statements of rules we are
thoroughly acquainted with in ordinary life.
A few illustrations may be helpful. 1In
mechanies, work is force times dlstance
This means that if you lift 10 pounds, 5
feet, vou will have done 50 foot pounds of
work.

"Now in electricity, work equals electro-
motive force times the electric charge.

E%rl

Result = Op/)o.wtzon

Ohem's law for allphysical phenomena

FI1G6. 5

We can go on in this way but it is simpler
to set down a few examples, as in Fig. 6.

The similarity of the formula is self evi-
dent.

TRANSMITTERS AND RECEIVERS

The transmitters and receivers for the
oxceedingly different wavelengths of Fig. 1
are of course quite different. We can onlv
name & few of them. (See also Fig. 7.)

For radio we have the spark, the arve,
the vacuum tube and the high frequency
alternator for transmission. For reception
we have the tube detector and the erystal
detector,

The world is full of heat transmitters.
Anything that is “hot” compared to the
things around it is radiating heat. The
sun, any hot hody, fires, chemical effect,
clectrical effects, mechanical devices, and
hvmg‘ plants or animals all radiate heat.
Some of these ure radiating light at the
same time. We cun build a good detector
of very small amounts of heat energy by
constructing an instrument which  wiil
change its electrical resistance when exposed
to heat.?

Light waves are transmitted bv most of
the heat transmitters. The eye, the cam-
era and the photo electric cell are our light
detectors.

[ltraviolet rays are ftransmitted by the
sun and the mercury arc lamp. They can
he received and detected by the chemical
action of photographic plates or films and
also by certain substances which convert
them into longer wavelengths which we can
see, These substances then glow and we
call this flourescence.

X-rays are produced by the Coolidge vac-

wum tube and are detected by photographic
means or by flourescence.

4, Our nerves, at leasl those of the skin, are heat
detectors, Incidentally they are indirectly deiectors
uf ultravielet Hght, When the skin is “sunburned”
the nerves report to us that the skin has been dam-
aged chemically by exposure fo too mueh ultravielet
light,—Tech, Bd.

QsT 11

ALL THE SAME

We now see that these rays are very
much alike. The differences are entirely
due to differences in wavelength.

Now it is true that much of what has
been said will seem to have no relation
with radio experimenting. On second
thought however, one can see that if you
know the action of electric magnetic waves
in general you will be much better quali-
fied to experiment on those particular wave-
lengths used in rvadio. If a perplexing
problem comes up in radio it is likely that
vour experience with heat or hght may
oive a hint to the solution of the radio
problem.,

THE GREAT IMPORTANCE OF ATTENTION

The great difference between the ordinary
experimenter and the discoverer is the
ability to observe. Occurrences which escape
the ordinary man are seized upon by the
questioning mind of the real experimenter,
As soon ag something is noticed a big
“Why ?” springs up in the mind of the reai
mvestm'aftor Then he considers the con-
pection between this incident and others
that he has noticed or heard of and at-
tempts to think out a law. Perhaps he
does more experimental work before he
can do this.

MECHANICS

Work = force x distance

Power= force X velocity

Distance = time x velocity
W=%Fa

(rergy of spreng )

ELECTRICITY,

Work = EMF X charge
Power = EMF % current
@= current x time
Q=amount electnc charge
{Lnergy of charged
f16.6,

s5CE
:U'er}

It was in just this way that Heinrich
Hertz proved that radio waves are the
same as light and heat. In just this way
vou will also gain ever so much more clear
knowledge than by reading alone.

NOTES, BYSTEM AND REFERENCES

The proper way to go about an experi-
ment is to decide first of all what yvou are
trying to do. It is simply amazing how
few take this first step. Now read up about
it to avoid wasting time in finding ont
things that others have already done for
vou. Attempt to decide in your mind how
vour c¢irenit should work, then conneet it
up and bepin the oxperiment, Have an
] % 11" pad or note-hook at your side
when working. Begin by putting down the
date, place, circuit diagram, dimensions
and object of the experiment. Then (and
not unfil then) begin yvour work. Put
down everything, trying to reason out what
is happening. Afterwards check up on it
hy reading, asking someone elzse or mak-
ing further experiments yourself.

A very important point is to use all the
information that vou have. Many times
a person will not understand a thing be-
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cause he has forgoiten some trifling detail
which evervbody knows perfectly well. He
has made the mistake of throwing aside
. his every day knowledge of sound and heat

P i TAL and light and electricity just because he is
thinking of this thing as being only a radio

— experiment, If all the facts are only said
““““ over to one’s self they will usually give a
= clue to the understanding of the problem.

Tuse A good supply of books for reference is

TUBE almost a necessity to the experimenter.
Among others he should have Circular 74

) of the Bureau of Standards, Ballantine’s
o@ “Radio Telephony For Amateurs”, Lauer
A,"-MM, and Brown on *“Radio hngmeermg Prinei-
oo ple< and Morecrnft’ “Principles of Radio
? {:ommunication”. Morecroft’s hook iz about

GENERATORS KIND OF DETECTORS

the best of its kind. Another valuable hook
] is  Bucher’s “Wireless Experimenter's
e '“f":’"""‘ Manual” which has many tables and con-
Bard siderable information about radio measur-

ing instruments.®

In closing I hope that I have pointed

\\ | PYROMETER

R

i ST g out some of the connections between radio
i /. and the knowledge and means of the other
DLANTS THERNOSTAT branches of science, If there are any
STRIp
questions I shall be very glad to hear from
é any of the readers of QbT
Y P LAMERA |
5, To this may well be added Ramsey’s experi-
{ mental manual. Naturally also, the wpurely radio
P e hooks must be snpplemented by sume general science
Gy hooks or the experimenter will fall inte the vepy
H ditficulty the author warns against,—Tech, Ed.
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Dakota Division Convention

HE zecond Dakota Division Convention
will take place on April 22nd and 23rd
) s at the TUniversity of Minnesota at
i Minneapolis, Minn. Make your preparations
K‘;ﬁ!ﬁ%"ﬁt&& to attend, fellows.
If you remember the previous one you
know what there is in store for you. Di-
rector Jansky has general supervision and
his committee has prepared an unusually
good program. A.R.R.L. Headquarters i-
sending Hebert and Handy. Johnny Rein-
artz, 1XAM, will be present and will have
something of interest to tell us. W, H. Hoff-
man of Burgess will aiso be there. The
Army and Navy will have representatives
and those interested in the Army-Amateur
and Naval Reserve work will have an oppor-
tunity to discuss their problems. The Elec-
trical Show is taking place during the week
and a special time has been set for a visit.
It is needless to say that everybody is in-
vited. Don’t miss this opportunity if you
want to hear and see the latest in amateur
PLUGRESCENCE, radio, and, besides, have a good time. (Cost
FIG 7 GENERATORS AND DETECTORS FOR €4 OCTAVES covering entire convention, $5.00.  Remem-
OF ELECTRO -MAGNETIC WAVES ber, April 22-23, at Minneapolis!

&« MERCURY ARC
1N QUARTZ BULD

ROENTGEN-COOLIDGE.
TuBE
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The 1927 Meeting ot the A.AR.R.L. Board

By Hiram Percy Maxim, President, A.R.R.L.

NOTHER A.R.R.L. Directors’ meet-
ing has come and gone. The duly
elected representatives of the mem-
bers of all Divisions, save one,

have come together in Hartford and for
two days have deliberated upon the affairs
of the ftransmitting amateur in America
and Canada. The officers have reported
to them for the past year and the Direc-
tors have made their decisions and issued
their directions for the forthcoming vear.
The good old ship settles down for another
tweive months’ cruise.

It is always impressive, this council
meeting of Directors who come from uall
parts of the country and Canada. They
have come thousands of miles, some of
them, to attend. They see Amateur
Radio from every angle and they sit down
and compare their views and in an orderly
manner arrive at the conclusion that best
reconciles the desires of the whole. Any-
one who might sit through one of rthese
two-day sessions would have to admit that
the affairs of our AR.R.IL. are handled
in a manner typical of the highest form
of representative government.

The writer has sat thru many of these
meetings down thru the years of A.R.R.L.
history. He has seen many delicate and
difficult problems thrashed out. At fimes
he has seen the whole structure of our
fine organization threatened. He has seen
a World War come and bring every trace
of amateur radio activity to a dead stand-
still. And he has seen A.R.R.L. come to
life again after the war and grow into a
stronger oragnization than ever. And at
this last annual Directors’ meeting which
is just closed as these lines are 'written,
he has seen the A.R.R.L. reach the height
of its glory, for today we have the largest
membership we ever had, we have more
imoney laid by for a rainy day than we
ever had, our good old QST is more highly
vegarded than it ever has been, and
A.R.R.L. stands for more before the eyes
of the world than it ever has in its his-
tory.

It is & superb record. We members
from the oldest old timers down to the
youngest member to wear the diamond
button, may feel proud of our organiza-
tion. Let’s all realize what a fine old ship
this A.R.R.L. of ours, is.

~ Bome Notes by ithe Secretary
The Board met in regular annual session

at Hartford on February 25th and 26th,

with every director and officer present
except Director Gravely of the Roanoke
Division, who unfortunately was confined
to his home by illness. Thru two days of
meetings the Board heard reports, ex-
amined conditions, and outlined policies
for the coming year.

The annual reports of the officers were
received, showing the past year the best
financially in the League’s history, its cur-
rent position the strongest, its affairs and
activities in excellent shape. Detailed re-
ports on conditions in each division were
made to the Board by the respective Di-
rectors, and discussed at length, particu-
larly traffic matters. The general state of
amateur radio was examined and every-
thing conceivably relating to it came in
for its share of attention. The Head-
quarters property of the League was in-
spected, A brief summary of other ac-
tions: the board ratified the acts of the
Executive Committee since the last Board
meeting and continued its authority; dis-
cussed legislation and regulations and
planned for protection of amateur inter-
ests; amended by-laws so Communications
Manager can declare a single candidate
for S.C.M. elected; repealed By-Law 30 as
having no further application; amended
By-Law 15 to provide for witnesses of bal-
tot counts by Committee of Tellers but
without vote on committee; agreed to one
vear’s study of changing certain Division
boundaries; rejected a proposal to have
two Vice-Presidents; instructed that affili-
ation applications be first referred to the
BDirector concerned; abandoned the idea
of national conventions but pledged assist-
ance to divisional conventions; added the
Philippine Islands to the Pacific Division:
voted thanks to the A.R.R.L. Official
Wavelength Stations Committee and its
appointees; ordered improvemrent and in-
creased power for the Headquarters sta-
tion; arranged for the establishment of a
Directors’ Net for radio intercommunica-
tion; instructed the officers in the invest-
ment of the League’s surplus funds.

The action of the Board respecting con-
ventions will be found interesting. The
following statement of policy, adopted at
the meeting, explains the subject:

“By reason of the adoption of the Constitution
of December 18, 1923, it appears that the American
Radio Relay lLeague, thrn the election of regional
directors, now has a represeniative form of gov-
ernment under which a1l members of the Ieague
have wvotes in the choice of those whoe conduct
League affairs,
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<[t therefore ix plain that conventions which
contemplate & participation in League management
are ooi only impossible but unnecessary.

“The convention glan to which the League ix
therefore eommitted is one in which the members
b together for technical and trafiic instruction,
sorial  enjoyment and the formation of Amateur
Radio {riendships. Under such a pian, members
attending these ronventions ware compelled to attend
al their own expense.

“For this reason it appears o the representatives
of the members, those who constitute the Board
of Directors. that it is unfair to place upon the
widely-seattered iembership of the League the
necessity of making Jong and expensive journeys
1o distant places in order to enjoy the manifest ad-
vantages of attending a national convention or in
lieu of such sacrifice to relinquish such advantages,

“The American Radio Relay League is committed
to. the convention w\c-x»lv believes in it and will en-
courage conventions in every possible way.

“But the only way in which these benefits can
he secured for the members and distribuied to them
fairly and impartially is by means of the divisional
econvention system.

“We pledge ourseives io do all in our power to
insure thoro and successful divisional conventions
but feel eompelled to discontinue the sa-called na-
tional convention.”

of the Board the following
statement of the income and disburse-
ments of the League for the fourth
quarter of 1926 is published for the in-
formation of the membership.

By order

B, W,

FINANCIAL STATEMFENT
STATEMENT OF REVENUE AND EXPENSES FOR

THE THREE MONTHS ENDED DEC. 31, 1926.
REVENUE

Advertising sales, ST . e .-,..1 717.83
Advertising  snles, Handbook . 1,507.60
*Newsdealer sales . . 17,081.04
Handbook safes ,...... 4,426.45
Newspaper syndicate sales .. 164,16

Tues and subscriptions .. .. 10,625.62

RBack numbers, efe. ... . 649,00
Hmblems  ....... 8713
interest wcarned ........chvv.... 201,00

Cash  discounts earned ......., 879.58

Bad debts recovered ......... . 59.5‘? £57,200.08
) Deduct :

Heturns and allowances ........ 528531
Provision for reserve for

newsdealers refurns ........ 2.14%,84

Discount 274 for cash ......... 364,72

ER ‘%4 $£7,758.53

Exchange and collection rharge~

Net Hevenue ......... [N eees 549,455, 55
EXPENSES
Publication expenses, Q8T ...... $16.038,93
Publication expenses, Handbook §,350.26

Salaries and commissions ...... 15,637.19
Newspaper syndicate cxpenses 209,50
Forwarding espenses .......... 43,69
Telepraph, telephone and postage 2,083.08
Office supplies and general

CApenses cersaracecasrenss  £,950.27
Rent, light and heat .......... 918,29
Traveling cxpenses [PPRRN 600,92
Depreciation »f furniture and

eguipment  ...... itecrenanes 12,18
Rad debts written off ......... #66.89
Communications Dept, field

OXPENSES  +.esennestsaars 64,80

Tatal Expenses . .iiviiiiiiiiiiiines

$7.378.75

Net ain from Operations ..........
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An Overload Relay

T seems that the amateur is perfectly wiil-
ing to spend all sorts of money and time
on equlpment that will give him iusn a

tenth of an ampere more in the antenna cir-
cuit but absolutely refuses to take any pre-
cantions to protect this very same equip-
ment. When one considers the many doilars
spent each year for tubes that are prac-
tically thrown away because there were no
precautions taken to protect them from
overloads, which are more the rule rather
than the e\{geptmn. it certainly appears to
be a mighty poor business pohcv.

The illustration shows a reiay that is de-
axgned to open a circuit when more than a
vertain amount of current is ﬂowmg through
it. The winding is of low resistance and

will handle a maximum steady load of nine
amperes. The contacts are of copper against
brass and the arrangement such that a very
snappy and complete break is had when
the armature is tripped. The brass con-
tact is used as a jumper between the copper
ones and is swivelled so that it breaks from
both contacts at about the sume instant.
This insures a fast break that will prevent
serious arcing.

A spring allows for the adjusting of the
tension on the armature and therefore the
amount of pull necessary to trip it. By
joosening the pull of the spring, the current
required to trip the relay iz reduced. A
metal cover protects the instrument from
dirt and mechanical injury and also pre-
vents any sparking at the contacts from
damaging adjacent egquipment. These re-
lays may be obtained from the Precise Mfg.

Corp. of Rochester, N, Y.
w11
—SaStrays 43
The Relay Contest is coming. o

haven’t tulgotten the dates May 9
elusive, have wou? Hetter mark them in
red on your calendar pad.
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A 15-Meter Commercial Station—2XS

MOST unusual radio station has

heen in operation for some time at

the “Radio (entral” of the R.C.A.

at Long Island. br. E. F. W.
Alexanderson of the (General Electriec Co.
suggests that very useful [5-meter frans-
mission information can be supplied” by
A.R.R.L. men 1if they will observe the zig-
nals of this station, log the intensity and
gend the observations to the Experimenters’
Section, A.R.R.L.. This can be done by al-
most anyone as 2X3 is in operation at all
hours and therefore fits nicely into any-
one’s program,

#XS began operation something like a
year agu and has operated with various
wavelengths and antenna systems, one of
the main objects being to find a combination
that would put trafic into Buenos Aires
consistently. This may not sound like a
very impressive job to the man who has
worked into that eity with a “five watter”
but how many of you would like to do the
jub 265 days a vear regardless of weather?

THE TRANSMITTER
At the left is the erystal unit with the frequency-
increasing amplifier, ai the right is the final power
amplifier,

Something different, isn’t it? Very well—
2XS does it, and is the first station that has
done it.

In the earlier attempis to work the eir-
cuit varions longer waves were tried and
while these got thru al times none were
vonsistent performers, especially in bad
static. When the shorter waves were
tried, the “skip distance” made them miss
the receiving point. Whether you happen
to call the effect “skip distance” or *“polari-
zation” does not matter—the signal did not
arrive,

Dr, Alexanderson therefore tried trans-
mission from a horizontal doublet, in other
words the sort of thing we usually call a
“Hertzian antenna”. This changed the

pattern of places at which the signal was

THE MACHINERY BEHIND THE PRETTY PANELS

‘The nearest frame carries the master oscillator with
erystal control, also fhe frequency-raising amplifier
before referred to. Close study of the original photo-
graph makes the details clear and the general layout
may probably survive engraving and printing. The
farther panel carries the {wo water-conled tubes which
make up the final stage of amplification. They are
connected push-pull in a cireuit which grounds the
plates to the cooling system and puts the filaments
and filament transformer secondary at a high negative
d. ¢, voltage and high r. f. and puts the filamenis at
a high negative direct voltage above ground. The
filament transformer secondary naturally carries the
same high negative d. e, potential but the push-pull
construction keeps the r. , out of the transformer.

received and in the new pattern Buenos
Aires was at a point of good signal in-
tensity—where it has continued to stay,
showing that it is not a freakish eifect.
Just where the signals do come down is
now a matter of great interest and that is
where A.R.R.L. men all over the world can
help. It will be especially interesting for
observers in the supposed-to-be skip-dis-
tance because we have enough information
at present to be sure that 2XS has good
signal strength at points where one would
not expect to hear it if the skip-distance
theory were followed closely. Perhaps this
is due to the power of the station—ob-
servations of the signal strength at va-
rious places will clear that up.

Now as to the station itself. Quoting
from a letter of our good friend F. H.
Kroger, of the Engineering Department of
the R.C.A.

“The transmitter operates on a wave-
length of 15 meters. As you know this is not
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in exact accord with everyone’s standard
but is believed to be fairly close to the
actual value., There are approximately 7
Kw. in the antenna which consists of a

FRONT OF THE RECTIFIER-FILTER, SHOW-
ING THE & KENOTRONS
horizontal doublet with a reflector. The

antenna is elevated about 20 feet above
the ground and points at Buenos Aires.
The transmitter proper is erystal con-

BACK OF

RECTIFIER-FILTER
THAT SUPPLIES THE PLATE POWER

THE PANEL

trolled with the requisite number of stages
of amplification, providing excitation to
two water-cooled tubes in push-pull rela-
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tion. The output from this power ampli-
fler is to the transmission line feeding the
horizontal doublet.

“The transmitter is on the air practically
all of the time from six in the morning to
early evening, depending upon the time at
which Buenos Aires either clears traffic or
advises that the signal has faded out for
the night.”

2X8 is located in such erowded temporary
quarters that photographs were unfor-
tunately not possible but Mr. Kroger has
supplied us with pictures of the new sets
being built as a result of the experimental
work at 2X8 and these are shown here-

with, )
—R. & K,

&Stra’ys'ﬁ

The other month we ran a short stray on
the (rovernment publication *Radio Aids to
Navigation.” We confess that we had not
seen the book at the time the stray was
run. We relied solely upon the informa-
tion given by our friend Washburn of New
York City. In the meantime our copy has
come in and we want to say thal wo sea-
coing brass-pounder should be without a
copy of this excellent book. If you are in-
terested in time signals, radio wompasg
stations, radio fog signals, radio “wx” bul-
letins, storm warnings, navigation warn-
ings and meteoroligical data you will find
a complete list of every commercial and
wovernmental station in the world trans-
mitting these signals listed in this excel-
ent manual. It containg 381 pages of real
dope you cannot afford fto miss, and it
vosts only 90 eents, from the Sup’t of
Documents, Government Printing Office,
Washington, D, G

Schweinsberg of 8BMN has a nifty “low

d ; oL ;
loss” awiteh which c¢an be used in a va-
riety of ways in an amateur station. The

idea can be gleaned from & look at the
illustration herewith. An ordinary single-
pole double-throw battery switech ean be
removed from its base and mounted on the
towel bar by means of brass strips bent as
shown.

Jontinuing from page 37 of last month’s
issue, we note the arrival of another junior
op. Harold P. Westman Jr. arrived short-
ly after noon on February 26th, Next?
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Which Is the Detector Tube?

By L. W. Hatry*

the layman to tell which tube is

supposed to be the detector—and
especially why that tube acts as a detector
and some others do not.

For instance in the circuit of Fig. 1A, the
second tube VT is an r.f. amplifier while in
1B it is & detector, in spite of the fact that
the connections of the r.f. transformer RFT
are the same in both cases as are the grid
leak resistances and the condenser con-
nections.

The grid bias determines whether a tube
will amplify or detect most effectively. The
grid condenser can be of the same size (250
pfds.) in both cases. The grid-leak re-
sistance can also be the same, as has been

ITH circuits such ag those shown
in Fig. 1 it is often difficult for

REA. WS90 VT
£ ) § %
Rstg E
1L v et
s By-pass
B+ @
RFA aa vt

£ B+ Ii@

FIGS)

stated. Nevertheless, the grid bias in the
two cases will not be the same, for the “grid
return” path is not the same. There are
two sorts of grid-return paths. One is the
path thru which the r.f. gets back to the
filament, the other is the path thru which
the d.c. {the so-called grid current) gets
hack to the filament.  The r.f, may be
brought back thru a condenser to the fila-
ment, because the r.f, passes thru a con-
denser guite counveniently, but at the same
time the condenser insulates the d.c. and
some sort of a separate path must be pro-
vided for it. Thus in 1A and 1B if we omit
the grid leak Gl the tubes will block unless

*Radio Department, Hartford Times, Hartford, Con~
uecticut,

poor apparatus or a leaky tube provides
an accidental return.

It is thus possible to secure arrangements
in which the r.f. is returned to the filament

REA. G v

B r6 2

thru some convenient short path while at
the same time the d.c. is compelled to take
another path {o some point which will pro-
vide the proper grid bias for the particular
tube action that is required.

TROUBLES

When working moderately the tube VT
of Fig. 1A will be an r.1. a.mphﬁer because
the E;Tld leak is connected in such a fashion
as to return the d.c. to the negative side of
%i}e filament, which gives the grid a negative
hias,

In spite of this apparent determination of
the tube function by the bias it is perfectly
possible for the tube to go wrong and to de-
tect signals by the usual machinery of the
grid leak and condenser, which operates as
tfollows.

When an incoming carrier wave arrives
at the antenna, r.f. energy is fed thru the re-
ceiving set and the grid of VT iz made
more or less negatlve at a 1ad10-frequencv
rate, Whenever it is less positive it has a
greater tendency to accumulate electrons
from the plate c¢urrent and thereby to
charge the condenser C, up to such a voltage
that no more electrons are accumulated.
This happens very soon and things are
steady again. Now if the incoming carrier
wave is modulated {(with key or micro-
phone) there is a tendency for the charge
on Ce to rise and fall with the intensity of
the incoming carrier and if this happens to
any considerable extent it means that the
egrid is following the modulation and the
tube hag become a detector.

To prevent this action we can do three
things., We van make the condenser C; of
very large capacity so that the grid current
is unable to charge it very fast and hence
the grid is unable to follow the variations

of the incoming carrier. We can make the



]

18 - 8)

erid resistance low so that there is less of an
a.f. drop across it and finally we can make
the fixed bias greater (grid more negative)
to decrease the tendency to vollect electrons
on even the strongest of signals,
EXAMPLES

If in 1A we have an r.f. amplifier using a
201-A tube it will rectify (detect) excessive-
ly if the (31 resistance is 2 megohms, the ca-
paeity of C; 50 picofarads and the B-battery
voltage 45 and the grid-leak return made
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FIG. 3

not as shown but to the positive filament.
This is quite natural for we have a bias
favorable to detection, a ; small enough to
vharge easily and a leak resistance across
which an aundio drop is easily produced. If
we put & pair of phones (properly bhy-
pasged) in the plate circuit the detection will
be proven,

Now if we increase C; to 5000 pfds more
amplification will immediately take place in
" apite of the poor bias conditions. Then if
we connect the leak to the negative A-bat-
tery as in Fig. 2 rectification (as shown by
the headset) will be negligible. The return
used in Fig. 2 is even more negative than
that used in Fig. 1B since the 1-volt drop
thru the filament rheostat is used to give ad-
ditional negative bias.

To check the correctness of the statements
as to the effect of changing the size of (g,
one can cut down the €, capacity in Fig.
2. When it is reduced to 50 pfds there will
be fair detection even though the bhias com-

dition is entirely unfavorable for such
action. Of course the detection will not be

ay good as that in 1B, Detection will, how-
ever, improve as (& iz made smaller up to
the point where (', has so high u veactance
as to waste r.f. vvolrage

In Fig. 1B, detection will occur with any
size of iz but the asudio response (detector
¢ffect) will be unimportant if C, has a
capacity of 1000 pfds or more. Slightr, £
amplification will exist, or else regeneration
could not exist as it depends on returning
rf. to the grid. As C; iz reduced to 250
pids or lehb, the tube will (according to the
headset in the plate circuit) show an in-
crease in audio output as to both guality
and guantity. The process can be carried

ST
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to 50 pfds with advantage under some con-
ditions.

Another way io get more r.f. amplifica-
tion than detection is to use a small !, con-
denser with a leak of low resistance which,
on the face of it {and practically, too) iz
not as good as the use of a large grid con-
denser and a proper bias. Finally, with
the large C, low resistance leak and proper
bias r.f, amplification occurs as it should
with negligible detection. Fig. £ then shows
the proper conditions for an r.f. amplifier in
which the tube is a 201-A, and the plate voit-
age 15, The curves for the 201-A tube con-
firm this as the Eglp curve for the tnbe is
struck at its straight center portion when a
bias of 1 to 1% wvolts negative is used at 45
volts on the plate. From the curve one can
atso see that for 90 volts on the plate the
grid should have a 4i%-volt negative bias
and this is rapidly checked by the phone-in-
the-plate test. The circuit then changes to
that of Fig, 3 for the extra bias voltage
cannot be obtained readily from the filament
cireuit and hence must be supplied by 2
separate (‘-hattery. The rheostat is not
used as part of the bias system becanse o
more practical fixed bias is now available,
It is generally better to inemw what hias the
tube is getting, rather than to depend on a
rheostat which is shifted.

KEXPERIMENTAL CHECKS
UUnder vreceiving conditions some more
tests were made with the arrangement of
Fig. 3, using plenty of amplification (audio)

i ] it

FIG, 4 Beo

after the tube VT so that differences would
be magnified and made more obviong to the
ear. (Gl seemed to gain nothing by bemg‘ of
less resistance than %i- megohm and (%
nothing by being larger than 500 pid. 3
low as 100 pfd. at C; and as high a re gist-
ance ag ¥ megohms at Gl seem quite prac-
tical—the larger capacity and lower resist-
ance are more certain to be safe, however,

DETECTION AGAIN

Some detection does occur in wost w.f.
amplifiers (as shown by the headset test)
even when the bias is correct for amplifica-
tion. This effect is increased in circuits us-
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ing a grid resistance as in 1A, 2 and 8.
Strictly, this seems to hurt nothing in set
performance; theoretically it should have
an effect that is harmful.

To get away from this detection in such
circuits almost entirely two methods have

kg
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been tried successfully. The detection is
due to the d.c. resistance of the grid leak.
Reduce the d.c. resistance (opposition to the
flow of direct current) and the detection is
decreased. Since a high r.f. reactance( op-
pasition to the flow of r.f.} is necessary at
this point the d.c. return can be made thru
a choke as shown in Fig. 4. It is important
to have a good choke and some good ones are
on the market. The choke generally is
wound with such small wire as will give a
resistance between 100 and 1000 ohms which
is not sufficient to cause an a.f. drop of any
consequence, . may have any capacity
greater than [00 pfds— 10 microfarads if
you wish,

The second way to get around the diffi-
culty is to use “qerles feed” of the grid
hias as shown in Fig. 5 and to do away with
both leaks and grid chokes. Since the v.f.
transforiner used ag an illustration has the
plate hattery connected to it the change in
the bias system necessitates the addition of
u plate blocking condenser and a plate r.f.c.
The blocking c¢ondenser should have a ca-
pacity of 6000 pfds or more for a little r.f.
reactance here can do much harm. The r.f.
choke does not need to be so good and can
be T eplaced by a resistance, though ’that calls
for increased plate vnltage which is not a
practical solution of the problem. Tn some
r.f. coupling devices the plate-blocking con-
denser and plate choke would not have been
necessary when biasing as in Fig. 4 be-
cause the eoupler has an insulated plate
winding to begin with, [t is important to
note that when biasing ag shown in Fig, 4
it is not possible to ground both the fila-
ments and the condenser rotors on the shield
of & set. It i3 best to ground the rotors.
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Power Tube Socket

HE aceompanying illustration shows a
new socket designed for the UV-203 and

3-A tubeg. The base consists of a heavy
piece of hard rubber, circular in shape, with
a center hole to improve the insulation di-

rectly across the pins. It also reduces the
mpautv between the plate and grid posts.
The tube prongs fit into substantial split
holders which are fastened to the base by
meuns of machine screws threaded into the
lower portion of them. Connections may
be wmade either by soldering to the lugs
which extend a generous distance from the
edge of the base or to the posts which are
the ends of machine screws used to hold
the lugs from shifting. A marker shows the
proper position in which the tube should
be inserted., Care should be taken as the
tube may be reversed with possible
disastrous results. As will be seen, how-
ever, the marking showing the direction of
the pin is very noticeable and there should
he no trouble from this point. All the mark-
ings are deeply engraved. The socket is
manufactured by the Radio Engineering
Labs of New York City.

—H. P, W

—SexStrays g

In contrast to the usnal run of messages
handled via amateur radio we were quite
pleased to see some really important mes-
sages that were handled by SBVY. These
covered various subjects from the recent
China trouble to the arranging of a couple
of weddings as well as looking out for the
bride, 6BVY tells us that in a short time
he will have had a schedule with opiAU for
a whole year and that the longer you keep
a sked, the better the class of traffic be-
comes.

You should be getting vour outfits all
shined up «md 1¢=adv for the hig tests. It

for vourself and vour station. See the
Rules in March ST and send a card to HQ
now.,
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The Institute of Radio Engineers

By John M. Clayton*

HE INSTITUTE of Radio Engineers
is the fechnical ocietv representing
the radio e-ug‘meerlng profession 1n
this eountry, The remarkable pro-

#ress in the urt of radio communication since
1900 has made eminently desirable the form-
ation and development of un organization of
this character. The vadio engineering pro-
fession owes mueh {o the men who founded
the Institute of Radio Engineers, and to
those who have earried on its activities.
These men have foreseen the possibilities of
such an organization; an organization which
has fostered and encouraged the develop
ment of this highly useful art, and has af-
forded ample opportunities for its members

MR. R. H. MARRIOTT, FIRST PRESIDENT. L. R. E.

to meet and discuss radio problems. It is
clear that the Institute will be no small fac-
tor in the future progress of the radio art,
in the technical advancement of its individ-
ual members, and in the elevation of the
radio profession as a whole.

HISTORY OF THE INSTITUTE

Prior to the formation of the Institute of
Radio Engineers, two of the most prominent
organizations in the radio field were the
Society of Wireless Telegraph Engineers of
Boston, and the Wireless Institute of New
York. To avoid inevitable duplication of
effort aud to increase their usefulness by co-
uperatlon these societies considered consoli-
dation. ‘The consolidation was affected on
May 13, 1912, at which time the Institute of

# Agsisant Secreiary, Institute of Radio Enwxineers,
a7 W'mt 20th Street, New York City, also ex-Assistant
’I‘echmcal Editor QST.

Radio Engineers, with a charter member-
ship of something less than fifty, came into
hemg T’romlnent in the carly work nf the
Bociety of Wireless Telegraph Engineers,
the Wireless Institute and the Institute of
Radio Engineers were John Stone btone. Lee
de 1*01‘9>t Fritz Lowenstein, John 8. Mur-
phy, R. A Somerville, Joqeph D. Fountain,
R. B, Respress, R. A, (fleva, John Gregg, E.
Barnwell, Phillip Farnsworth, Sidney L.
Williams, R. H. Marriott, G. W. Pickard,
John V. 1. Hogan, Alfred N. (ioldsmith,
Harry Shoemaker and Eugene Thurston.

Many of these pioneers are still actively
associated with the Institute, either in its
management or through contributions in the
form of technical papers,

Since 1912 the growth of the Institute has
been quite rapid and healthy. On January
1, 1927, over 5,600 radio people were associ-
ated w1th it in the several grades of mem-
bership. The membership of the Institute
consists of scientists, research and develop-
ment engmeers. mventora, authors, consult-
ing and practicing engineers, professors of
physics and engineering from many colleges
and technical schools, professional ‘and ama-
teur investigators, professional and ama-
teur operators, executives in commercial or-
ganizations, officers and vepresentatives of
many branches of the (Government, as well
as many others who desire to keep abreast
with the latest developments in radio com-
munication not only along research lines but
along engineering lines as well. These mem-
bers are distributed throughout the world,
one tenth of the total membership residing
in countries outside the United States and
Canada.

ADVANTAGES OF MEMBERSHIP

All the members of the Institute are fur-
nished with copies of all issues of the Fro-
ceedings of the Instituie of Rudio Engineers,
the wmonthly journal of the Institute in
which from three to six technical papers are
published. Among the authors of these
papers will be found the names of many
leaders in the radio art. To ithe student
of radio communication, to the man just
entering or just out of college, and o
the amateur, the Proceedings presents
the most recent developments and discover-
ies in the radio communication field, begin-
ning where the textbooks leave off, present-
ing radio engineering and practlcal radio
amcies which will appear in the radio books
in years to come,.

There is also issued a veport of the Com-
miitee on Standardization, which contains
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definitions of technical terms used in the
radio field, together with carefully drawn
diagrams ‘of standard graphical symbols
This is the oflicially adopted list of standard
names, terms and symbols covering the en-

MR.: RALPH BOWN, 1927 PRESIDENT, 1. R. E.

tire radio field. Wuture issues of the report
are expected to include standard methods of
testing and rating radio apparatus.

Members of the Institute are entitled to
attend the meetings of the Institute and its
various Sections, to present suitable papers
before such meetings, to discuss papers ab
meetings, and to take part in the election of
officers of the Institute.

The management of the Inqtitute. insofar
as the election of its officers is coneerned
and in the consideration of constitutional
amendments, is entirely in the hands of the
membership.

GRADES OF MEMBERSHIP

There are five grades of membership in
the Institute.

The dunior iz a member not under uix-
teen vears nf age, and not over twenty-one,
interested in the study or dpphca‘rlon of
radio science or the radio arts. On attain-
ing the age of twenty-one Juniors may he
transferred to the grade of Associate,

The largest part of the membership is
composed of Associates who have the fol-
lowing qualifications to fulfill:

a. Must be at least twenty-one years of
age.

b. HEither a radio engineer by profession,
or a teacher of radio subjects or a person
who is tnterested in and connected with the
stucdy or application of the radio wrts or
radio science. The Associate is entitled to all
rights and privileges of the Institute ex-
cept the right to hold the office of President

or Vice-President. (See note—Tech. Ed.)
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A Member is a radio engineer by profes-
sion who has designed and taken responsi-
ble charge of important radio engineering
work for at least four years; or a teacher
of physical science or electrical engineering
in a school of recognized standing who has
been active for a period of four years; or a
person regularly employed in radio or close-
Iy allied work for at least four years, who by
invention or proficiency in radio science, the
radio arts, or radio literature, or as an
executive responsible for important radio
work has attained a standing equivalent to
that required of engineers, or a come-
missioned officer of the Army or the Navy of
the . 8. or any foreign (overnment who
has attained the rank of Captain in the
Army or Lieutenant in the Navy and has
heen actively engaged in radio work for at
least three years and has had responsible
charge of important government radio
work.,

A Felow is a member who is a radio
engineer hy profession and who has done
important radio work for a period of at least
seven vyears; or 2 professor of physieal
¢cience or electrical engineering who has
attained special distinction as an expounder
of the principles of radio sclence and of
radio engineering; or a person who has
done notable vriginal work in radio science

DR. DONALD McNICOL, RETIRING PRESIDENT

of a character to give him recognized stand-
ing at least equivalent to that required for
Fellows in the above paragraph.

The Honorary Member is the most dis-
tinguished grade. An Honorary Member is
a person chosen from among those who have
rendered acknowledged eminent service to
radio science, or the radio arts.

Note—In the stalf at A.R.R.L. headquarters there are
2 Junior members, 5 Assaciates and 8 full members, of
whom one is n Charter Member of the Institute. Many
members of A RRL. w })n are versonally d.(‘quan_\ted
at headquarters have given the names of varipss
snes of the 10 mentioned as references.—fi. §. K.
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JOINING THE INSTITUTE

Applications for membership of any grade
are made on blanks obtained from the
office of the Institute at 37 West 39th Street,
New York City. Applications should give
ayx references b names of LR.E. members of
the grade applied for, or higher. This does

JOHUN M. CLAYTON, ASSISTANT SECRETARY,

not apply strictly to Associate or Junior ap-
plicants.  For these grades it is usually
sufficient, to furnish the names of 5 business
asgsociates who will act ag references.

SECTIONS
Throughout the TUnited States there are
o number of Sections of the Institute and
in Canada there is one Section. These
Sections hold meetings at regular intervals,
At these meetings prominent radio

THE 1, R. E. EMBLEM

The color combination in-
dicates the grade of mem-
bership. The Associate em-
lem isx in gold on a red
ground: the Member Em-
blem is in gold on a blue
ground and that of the Fel-
low in gold on a white
background.

engineers and scientists deliver technical
papers which are discussed by those present.
All members of the Institute residing within
the territorial limits of a Section auto-
matically become members of the Section as
soon as it is formed. In addition to the
zpeakers who appear before the Rections,
advance copies of papers which are to ap-
pear at some future date in the Proceedings
are supplied to the Section officers so that
these papers may be read and discussed at
the Section meetings. o
At present there are ten active Sections
in the following localities: Washington, D.
C.: Boston, Mass.; Seattle, Washington;
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San Francisco, Calif.; Chicago, Til.; the
Canadian Section with headquarters at
Toronto,; Philadelphia, Penn.: Rochester,
N. Y.; Los Angeles, Calif,, and the Connecti-
cut Valley Section with heddquarters at
Middletown, Conn.

The total membership in the various sec-

tions iz well over five hundred. Heveral
new sections are now in the process of
formation.

MERETINGS

fn addition to the meetings of the Sections,
the Institute meetings are held monthly in
New York, except during July and August
of each year. At these meetings, scientific,
engineering and other papers relative to the
art of radio communication are presented
by members of the Institute specially quali-
fled to treat their subjects. The presenta-
tion of papers is followed by an open dis-
cussion. The material presented at thesc
meetings, together with other material sub-
mitted for publication only, constitutes the
technical papers which appear in the Pro-
ceedings.

A list of the past presidents of the In-
stitute contains the names of the leaders
in the radio art—men who have contributed
to radio engineering and to the advance-
ment of radio science, and who foday are
among the most prominent people in this
newest field of elecirical science. They are:

1912 . . . . R. H. Marriott
1918 . . . . G W. Pickard
914 . . . . L. W. Austin
1915 . . . . John Stone Stone
1916 . . . . A, E, Kennelly
a7 . . . . M. I Pupin
1918 . . . . G. W. Pierce
1919 . . . . (. W. Pierce
1920 . . . . J. V. L. Hogan
ta21 . . . . K. F. W, Alexanderson
1922 . . . . Fulton Cutting
19232 . . . . Irving Langmuir
1924 , . . . J. H. Morecroft
1925 . ., ., . J. H. Dellinger
1926 Pronald MeNieol
and

1927 . . Ralph Bown

Due to the rapid growth of the radio art
and the interest in radio science and en-
gineering, the Institute has taken an es-
tablished place among the uther engineering
societies not only of this country but of the
world. In this time of rapid strides in the
development of new apparatus and circuits
and in the understanding of radio phenome-
non, the amateur just as well as the engineer
and the scientist finds that he benefits ma-
terially through his association with the
Tnstitute, and that through the Institute he
too can be and is one of the active partici-
pants in the progress being made in all
branches of radio communication.
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A Traffic Tuner

By Harold P. Westman, Asistant Technical Editor

tles are partitioned off into various small

bands, it seems strange that most of our

tuners are so constructed that these
bands are covered with a dial displacement
of 25 degrees or less. It seems that when
building a receiver, the object is generally
to cover everything from the ground up
and not to worry over how few coils are
vequired or how much territory is covered
by each coil as long as the various bands

IN this day when amateur radio activi-

are not broken up and thereby call for two
voils to cover a single band.  This type of
receiver has, no doubt, a perfectly good
reason for existing as there are some oper-
ators who desire to be continually going
from one band into the next adjacent one
and back again either in quest of CQs or
in answer to their own. However, I be-
lieve that the working of a transmitter in
one band and a receiver in two or more
other bands at the same time is gradually
becoming obsolete and that if a man is
interested in foreign DX, he does not listen
in the U. 8. band but devotes his energy
and time to combing over the particular
foreign band in which he is interested.
There is reason to believe that many of
the foreign operators will not answer a
general CCQ not addressed to his particular
country. They have answered so many
that were intended for others and were
sent by operators who listened on only one
foreign band that it has become rather tire-
some and uninteresting to them to continue
answering CQs intended for someone else,
We have also the case of the man who is
primarily interested in handling traffic,
either in the 40- or 80-meter band. This
man does not get out of his particular band
and is usually the man who makes and keeps
schedules. . In order to keep such schedules,
it is necessary not only to note the exact
setting of the dial but also it must be pos-
sible to come back to that exact setting. If
the entire band is covered with a 25-degree
votation of the dial, it becomes rather diffi-

cnlt to read the dial spacings close enough to
make possible rapid and accurate readjust-
ments to a given wavelength unless a wave-
meter is used. This is not always conven-
ient. If, for instance, the band is spread
out over the full dial, stations will appear to
be four times as broad and resetting of the
dial will be four times as easy.

In such a set, it is necessary to use a
tuning capacity that is very much smaller
than those now employed. We have been
considering a tuning capacity of 100 pufs,
to be a good size for these tuners but it is
quite possible to cover the lower 1. . bands
helow the 150-to 200-meter one with a sec-
ondary condenser having @ maximum ca-
pacity of about 15 or 20 pnfds.

The set shown in the photograph uses a
Cardwell 2-plate double-spaced straight line
frequency condenser that has had one of
its plates removed and the other adjusted
so_that the desired capacity range is ob-
tained. The condenser originally had a
maximum capacity of 22upids, and this
may be used “as is”, if a large amount of
territory at one or both sides of the band
is wanted. This condition will give a tun-
ing range of approximately $ meters in the
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neighborhood of the 40-meter band. The
band will be spread over about 50 degrees
of the dial. This, in itself, is well worth-
while and will allow the tuning to extend
three meters outside of the band. This
may be adjusted to come at either the upper
or lower ends of the band or some overlap
may be left at both the ends.

If it is desired to spread out the band
until it covers practically all the dial, it
is necessary to cut down the condenser a
bit. This is not a very difficult thing to do
and with a little care can be done in short
order. The two screws holding the hard
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rubber pieces to the back endplate are first
removed. It is a good policy to use a small
box or the caver of one to hold all the screws
and bolts taken off instruments when mak-
ino such adjustments as they aiways fall on
the floor and hide in some dark corner if
they are not properly coralled at the start.
An old cigar box is excellent.

Next, the three hex-headed studs are re-
moved and then the end plate taken off. See
that you don’t drop the ball used in the
bearing. It will usually stick in the end-
plate but this is not guaranteed. The rator
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band is being covered, it indicates that the
capacity is too large and if the band is too
anarrow, the capacity is small. Moving the
plates together increases the capacity.
The circuit i¥ shown in Figure ! and
uses a resistance for the control of regener-
ation. A 50,000-ohm variable unit is used.
It allows the voltage applied to the piate tn
be varied enough so that complete contro} of
regeneration may be had. The capacity
across it tends to smooth out any small
fluctuations in eurrent which may ovcur
when adusting the value of the vesistor to
control regeneration, This con-
denser is placed underneath the

tuning condenser in the set and is
fastened to the baseboard. The
relative positions of the other parts
may be seen from the photo.

The coils used are made of the
Hammarlund coil material and the
No. 18 wire wound ten turns to
the inch on a three-inch diameter.
This is the =size used for the
secondaries.  The ticklers may he
inade of this same size although
somewhat less reaction between the
plate and secondary urcuxtq is had
when the smaller size coil is used.
The smaller coil has 43 turns per
inch of No. 26 wire on a two-inch
form.

The base into which the separate
coils plug iz made of a vpiece of
bakelite 4%” hy &7 by 4°
it is mounted dlreu:lv upon the con-
denser by two 67 by 32" by 114" flat
hesd machine screws which take
the places of the iop studs to hoid
the frame iogether. Nuts are

plates are then swung clear of the stator-
plate and the rotor assembly removed. 1t
will probably be necessary to hold the shaft
in a vise when loosening the nut that holds
the rotor plates on the shaft. This is tak-
en off and the nearest rotor plate removed,
The gpacing washers are then replaced and
the nut put on and screwed up good and
tight. The condenser iz then reassembled
by reversing the process used to disassemble
it. We then have a condenser having a
maximum capacity of .1pprox1mately half
that of the original one. This is a bit small
and it is only necessary to bring the plates
somewhat closer together to get the proper
eapautv This is done quite casily by
loosening up on the set nuts which lock the
front and back bearings in place. Loosen
up a turn or so on the back bearing and
Tullow with the front one. Keep tighten-
ing up on the front one until no end play
is felt, There is no convenient gauge which
will tell you when the spacing is correct
but this amustmem: can be made with the
condenser in the set and the wavelength
range checked immediately. If too wide a

used to tighten up the frame and
to hold the piece of bakelite at the
end of the screws. Three jacks are spaced
one inch apart and are located beiween the
mounting screws and the other one is spaced
one inch and a haif away and is the other
side of the mounting screw. The coils are
held between two pieces of bhakelite which
are 47%" by %" by 3/16”. General Radio
piugs and jacks are u;ed.

When the range of the coil is to be ad-
justed to cover a band with & minimum of
overian, it becomes difficult to cut coils so
that they will have this overlap just where
it is wanted. To simplify the making up
of the coils and to allow a certain amount
of flexibility in operation, a amall adjust-
ing condeneer is shunted across the second-
ary eoil. This will sllow the range of
the coil to be shifted within reasonable lim-
its. Oune of the Hammarlund *“neutraliz-
ing” condensers are used. The [vieu: of
mica is removed to cut down the maximum
capacity and to make the dielectric all air.
Its long lng will just fit over the end of
the plug in the coil base.

The antenna coil consists of 10 turns of
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the two-inch stock and is clamped between
itwo pieces of bakelite. These pieces are
held together by means of a small machine
screw that passes through them. It may
he threaded info the under one or else a
nut may be used. They are also notched
0 that they cap be clamped over a piece
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oL pus wire without letting the coil slip.
The bus is then bent in the form of a stand
and screwed down to the baseboard. When
the proper tension of the screw is had, the
coil may be shifted and thus allows a
variation of the antenna coupling.

No effort was made to make the single
stage audio amplifier any more selective to
a 1000-cycle note other than the use of an
old type UV-712 transformer as a very large
percentage of the notes heard on the air are
of the 60-cyecle variety and if the amplifier
is made too selective, these lower frequen-
cies will suffer.  Unfortunately, there
seems to be no way of telling the peaked
transformer and the newer music trans-
former apart. For a time, the new ones
were marked with a star but this has been
discontinued and now both have the same ap-
pearance. No jack is used to connect the
phones to the set as they are connected in
series with the “B” lead to the amplifier
tube., If desired, another set of terminals
may be put on the terminal strip and used
for them. It is not advisable to run them
from the front of the panel as they usually
are always getting in the way.

When the receiver is operating, it may be
found that the set goes into and out of os-
villation with a high pitched "audio how!.
This may be overcome by bringing the grid
return of the detector tube to the other side
of the filament. Although it is usually con-
sidered best to return the detector grid to
the “A” positive, in this case the negative
proved better.

Ag different operators have different de-
sires as to wavelength ranges for the vari-
ousg eoils, there avppears in Figure 2 a
araph showing the approximate wavelength
to which a given number of turng of in-
ductance will tune when the tuning con-
denser is set at zero and the adusting con-
denger is at minimum. These figures can-
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not be accurate for all sets as the lumped
capacity across the coil due to the wiring,
tube, socket, etcetera, will vary somewhat.
However, if the proper number of turns is
found on the curve and the number re-
duced by one, the coil should be satisfactory
as its. wavelength range may be raised by
the use of the adjusting condensers. The
width of the band which will be covered
depends upon the spacing of the condenser
plates and may be adjusted to suit the in-
dividual operator.

The use of the small tuning condenser
makes it possible to use a vernier dial with
a lower ratio than is usually employed. A
velvet vernier dial is used in the receiver
shown and is certainly a pleasure to oper-
ate. Its ratio is about right for the job
and plenty of regulation of the note may
be had by adjusting the secondary condenser,
Unlike many tuners that cover a large band,
it is possible to vary the note with the see-
ondary condenser without losing the sig-
nal entirely. It is not necessary to do the
note toning with the regeneration control.

The grid condenser has a capacity of 100
cufds.  The leak is 5 megs.  This, how-
ever, will vary with the tube used. Both
201-A and 199 tubes were used and the lat-

ter gave somewhat less detuning with a
change of regeneration. The by-pass con-
denser is very necessary or the circuit will
not oscillate readily. 1t should not be made
too large as it is possible for it to hold its
charge and make the regeneration controi
aluggish. A .001 ufd. one will allow plenty
of ogcillation.

$2e.S traysigs

Don’t forget to send your card to the In-
ternational Contest Editor if you want to

enter the International Relay Tests.



26 Qs T

ApRriL, 1927

Radiotron CX-340—UX-240

By Robert 8. Kruse, Technical Editor

HE tube known us the UX-240 and
-340 (these double names are a

confounded nuisance), differs from

the more usual receiving tubes in
heing able to do geveral jobs better. Itis a
first prate tube for high-distortion audio
amplification such as is required for amateur
¢.w. work and at the same time is excellent
for resistance coupled audio ampllhers ~,ut,h
#s are used in broadcast receivers for mini-

THE NEW TUBE

¢ Photo (Courtesy Radio
Corporation)

mum distortion. In addition te this it has
some interesting advantages as a detector,
sspecially for amateur c.w. work.

The UX2400K340 (I shall call it the 240
hereafter and save time) differs from the
201-A type in having a higher plate imped-

ance, while the filament remams the same;
rhat is to say, a Y4 -ampere, 5- -voit thoriated
tungsten wire of the so-called “X-L" type.

AS AN AMPLIFIER WITH TRANSFORMER
COUPLING

When another amplifier tube is suggested
we naturally think-—What excuse is there
for still another kind? Aren't 7 kinds

FIG, 1=—THE TISUAL TRANSFORMER-COUPLED
AUDIO STAGE
it ¢an be made into either a high-quality siage
or & ¢ W, distortion stage by using the 201-A and
the 240.

9

enough?” Tt happens that there is a reason
for another sort and as was suggested above

it can serve the double purpose of a maxi-
mum-distortion amplifier and a minimum-
distortion amplifier.

When as in Fig. | a tube works into an
audio transformer the vesults that are got-
ten depend roughly on:

The amplification constant of the tube,
{Mu)

The plate impedance of the tube.  (re)

The impedance of the transformer. (%;

No one of these makes the thing govd or
had. We used to thmk ‘rhar as Jong us Mu
was Jarge everything was lovely, By that
test the 240 would be a wonder for it’s Mu
is (as shown by Fig. 2} very 1drg‘e ag com-
pared with that of the 201-A. Now suppose
that in Figure [ we start out with a good
audio transformer such as the Amertran or
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FiG, 2-—SHOWING EFIFECT OF (HANGING
PLATE VOLTAGE ON THE 201-A AND 240 TYPE
TUBES

The solid curves are for the 240 and the dashed
ones for the 201-A, The higher curves for the 240
do noi indicate that it is alwavs besi. since one
of the curves i rp) by its height introduces difficuities
which prevent transformer ecoupling.

[

similar transformer und with a 201-A tube.
We feed an amateur c.w. signal (1000-cycie
beat note} into the combination and get a
certain amplification, Then we try feeding
some of WGY's excellent music thru the
device and find that the xume amplification
stays with us on other notes; in other words
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that we have a “high grade” amplifier for
broadeast reception but one that is entirely
too good for e.w. work because all notes
come thru. Suppose now we take out the
201-A and put in 4 240. We will find that
the 1000-cycle amateur c.w. signal will be
materially Jouder but that the broadeast
music will be rather ferrible. Low notes
will be weak and there will be & strong
tendency to blare when we strike 1000 cycles
or thereabouts.

Tt looks as if by a simple ¢hift of tubes,

we have turned a good broadecast amplifier
into a good ¢.w. amplifier, which is naturally

DC' Rin §Rbad
[T
Lt} A
R§E
i 0
B+

FIG. 3—=THE OUTPUT RULE, SHOWING HOW

THE RIGHT COUPLING DEVICE IS CHOSEN FOR

AMPLIFIERS TO GET MOST AMPLIFICATION

AND MOST, OR LEAST DISTORTION AS ONE
MAY CHOOSE

terrible for musical purposes. This is the
fact and the explanation can be seen from
the curves in this paper.

Suppose that we first consider what goes
on in the circuit of Fig, 1. Whatever audio
voltage comes into the tube V.T. iy amplified
by the tube by the uumber of times rep-
vasented by the “Mu” of the tube, that is
4 or & for the 201-A and 30 for the 240.
This is voltage in the piate cireuit and the
next problem is to get it into the audio
transformer. For the 201-A that isn’t hard
tho it has taken manufacturers a long-long
time to get up the courage to make trans-
formers large enough, The veason for the
size Is NOT that much power is to bhe

. handled. Quite the contrary, the power is
nowhere near cnough to warm up the
smallest of aodio transformers. The rea-
zon lies entirely in the good electrical rule
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which is sketched in Fig. 3. At A we have
a direct-current electrical generator. [f the
armature has a certain resistance which we
will call R int. (internal _resistance) we will
find that the generator is giving the most
output when the load resistance (R load)
has the same value. If the load rvesistance

is higher the current drops oif; if the load
resistance is lower the current rises but the
voltage drops off and the generator does less
and less work gutside tho it may heat inside.

Now if we carry the same rule over to
vacuum tube amplifiers as in B we find that
the tube gives the most output when the load
resistance R is equal to the plate impedance
rp. In the same way we find that in the
transformer-coupled amplmer at C the out-
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FIG, 4—THE AUDIO TRANSFORMER, SHOWING
HOW IT MAY BE MADE TO DISTORT OR GIVE
HIGH {UALITY DEPENDING ON THE TUBE
USED ’
A-Uisual picture of transformer.
B—Distributed capacity taken into account.
C—Bifect of distributed capacily in creating a peak
when using a high impedance tube ahead of the
transformer.

put is greatest when the impedance Z of the
tran%tormer is equal to the plate impedance
rp. In the same way we find that in the
tramtormer-mupled amphﬁer at ! the out-
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put is greatest when the impedance 7 of
the transformer is equal to the plate im-
pedance 1, of the tube.

{One may think—*That all sounds well but
what has it to do with amplifier distortion?”

Simple enough, Lét us look at Figure 4
and we can explain it. We usually think of
an audio tansformer as being like Fig. 4A.
Now that is not all of the story. The trans-
former not only has windings but these
windings have distributed capacity and the
complete diagram is that of Fig. 4B, Now
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a mnice high impedance and therefore the
moderately low r, of the 201-A acts like
a vesistance load across the primary. The
wffect of the ecapacities of 4B is swamped
out, the peak goes down and the hollows
come up and we arrive at a nice flat
curve, just ag we found in the test a bit ago.

Now we pulil out the 201-A and substitute
a 240, The v, of the 201-A was 22,000 ohms
at 40 volts. That of the 240 is 180,000 ohms
at the same voltage. Practically speaking,
we have taken the load off the primary.

The effect of Fig. 4C gets full oppor-

et Avgfﬁf s tunity to go to work. This means
1hap RESISTANCEL VOLTAGE AQRObs [Tube that off the natural resonance of the
f VPLIAGE| AMPUCRTIDN |yt 1807 EcT 3 |t transformer we get little amplification
} S %1 while on the peak the fransformer
4 ] 3| acts ke a high impedance (200,000
Jl‘ /’ iy~ ohms perhaps}, loads up the tube and
S §— takes power from it, We get good
7R 2% energy transfer at the peak voltage,
TR ¥1 poor transfer at other voltages and
Hi 9} our “good” music amplifier has he-
¥ OHRETT N7 come a Ygood” ¢.w. amplifier. It is a
i?é'w [ ¥ 1 beautifully simple way to shift from

S 40 | Tl [ purpose to purpose.

¥ I~y e
L A8 A RESISTANCE-COUPLED
M AMPLIFIER
500

W0 ) 2000
COUPLING RESISTARCE [THOARDS OF 0wimi}

FIG. 5—EFFECT OF DIFFERENT COUPLING

RESISTANCES

This ghows the imperative need of a high coupling resist-
Unfortunately it does not show that a low coupling
resistance and low voltage are even poorer than a low R

ance.

and high voltage,

unless the resistance is extremely high =
vireuit with both inductance and ecapacity
is tuned. This one is. In fact if we take
the transformer off by ifself and measure it
“looking into” the primary terminals we will
find that it acts like the parallel-tuned cir-
cuit of Fig. 4C. If one feeds it a low fre-
guency the affair will show a very low im-
pedance which rises rapidly at resonance,
reverses at resonance (still high tho) and
then drops again ag we leave resonance.
This simply means that at resonance the
transformer eould be used as a very high
impedance load but that off resonance it
would fall rapidly and have a much lower
impedance.

For the sake of brevity we will not start
to take the transformer apart but let it go
at that and get ahead.

Suppose that we used the transformer
first with the 201-A tube, This would al-
most swamp the resonance peak we have
just talked about.

WHAT CAUSES THE PEAK TO COME AND GO

Suppose now that we take the Amertran
just discussed and connect it to a 201-A.
Our diagram now changes abruptly and be-
comes that of Fig. 4D, The Amertran has

In a resistance-coupled amplifier the
amplification per stage is usually

very, very poor. Gonerally speaking
3 stages are not equal to two stages of
transformer, tho the quality may be a
bit better it we are concerned with
musie. The «cause of this is
simple also. With transformers the per-
stage amplification is the Mu of the tube
times the transformer ratio—for instance 7
times 2% or 17, less a very little that ac-
counts for the losges. {n the resistance
amplifier we have the opposite condition,
the per-stage amplification is less than the
Mu of the tube, in fact we can hardly hope
to get aver 19 from a tube with Mu of 30
while the 201-A tube cannot be expected to
give much over 5. Since it isn’t much of a
trick to obtain first-rate transformer ampii-
fication with high quality from the 201-A at
the rate of 15 per stage and no irick at all
to gel 12, this puts the 201-A out of the run-
ning a8 a resistance-coupled tube.

The curve of Fig. b shows fhat the 240
under the same conditions will give good
per-stage a.mphﬁcatlon ¢o that one now has
the choice of a high-guality transformer
amplifier with 201-4 tubes, g distortion
amplifier with 201-A tubes and peaked
transformers, & distortion amplifier with
240 tubes and high-quality transformers, a
high-quality amplifier with 240 tubes and
resistance coupling, and finally a super-
distortion arrangement with peaked trans-
formers (old style) and the 240 tubes. The
jast provides entirely too much distortion to
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suit _me, even for the reading of crystal-
stabilized signals.

A8 A DETECTOR

All of the things mentioned apply with
additional strength to detection. Here the
plate impedance is even higher than before
because the gridleak and condenser add to
the ordinary bias. {This is why some good
transformer makers make a special tvpe to
follow the detector.) Therefore the reson-
ance-peak effect of Fig. 4 gets an especially
good chance.

My pet amateur receiver at this moment
is a 240 detector followed by a “good” trans-
former and then by a 201-A as will be ex-
plained in a moment.

THE LAST AUDIO STAGE

Since the 240 cannot feed into an ordinary
audio transformer without manufacturing
peaks it certainly should not be expected to
feed into a headset or loudspeaker, as these
have even smaller impedance and horrible
distortion is bound to follow. I find that
even the i-audio arrangement just referred
to will give more of a peak than seems use-
ful if both the detector and the aumplifier
are 2403, When more stages are used the
peak becomes too strong.

In broadcast reception one naturally
wants to keep the peaks down and the hol-
fows up, therefore the correct combination
is one or several 240s feeding into 250,000-
ohm resistances and coupled to the next
tube thru condensers with capacity between
.05 and .005 microfarad. The last tube
{(which is to feed the loudspeaker) should
be a normal 201-A, 112, 171 or a 210 with
an output transformer Anyone who pre-
fers to do his broadecast reception with
transformer coupling iz welcome to keep
right on with the usual 201-A tubes down to
the output tube. There will be at least two
of us.

MISCELLANEOUS

Because of the high plate impedance of
the 240 the coupling resistance should have
a value of 250,000 ohms and the B battery
should supply from 185 to 180 volts of
which about 110 will reach the tube. The
amplification will be about 20 which com-
pares well with high-grade 201-A stages,
transformer coupled.

The coupling condenser of the resistance-
coupler should have a value between .05
and .005 microfarads and be of the very
highest grade. Paper condensers are prob-
ably mot nearly good enough and any but
the best mica condensers are likely to fall
into the same class. The insulation resist-
ance must lie above 100 megohms, otherwise
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the B voltage gets to the grid, likewise there
J% power Joss in the condenser, When using

a “B sub” one sometimes runs into the nuis-
a.nce of a steady howl or raitle and gets rid
of it by dropping the coupling capacity or
using a low-resistance leak on the next
tube. This is hardly good practice. With
battery plate supply or a high-grade B sub
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FIG, 6-—THE USWAL “STATIC
CHARACTERISTIC” CURVES

These curves are more a matter of custom than
usefullness to the purchaser of tubes. In this case
they are exoused by ihe comparison between the
201-A and 240,

it is not necessary. This is one of the main
defects of resistance-resistance and imped-
ance-resistance coupling. It is largely
avoided by going to resistance-impedance
¢oupling which is NOT the same as imped-
ance-resistance but the exact opposite.

For detection with leak and condenser
the 240 is used normally, for “plate detec-
tion” these ure dropped and a C blas of
minus 3 to 4% volts is used.

SPECIAL NOTE

When using the 240 for distortion amplifi-
cation or detection it has a transformer
primary in the plate circuit. These do NOT
have a resistance of 250,000 ohms (%4 meg)
but a rather low resistance and therefore
the tube should be supplied from a 90-volt
battery which is also correct for the 201-A
tubes used in the following stage of audio.

One other matter. Ifa _resistance-coupled
amplifier “motor boats” with battery supply
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the trouble probably lies in a high-registance
¢ell In one of the battery blocks or in the
use of a long lead to the batteries. The
cure is to make sure of the batieries (even
new ones are not all good) by making u
momentary short-cireuit test thru a 10-
ampere meéter and aiso to provide s i-micro-
farad B bypass in the set.

Note s

A CX-340 tube was nsed to replace a
201-A in the c.ow. receiver at I1MK, the
A.R.R.L. Headquarter's station and has
greatly relieved interference from power
ieak and street car noises. A UX-240 has
done gimilar work at 10A, the writer’s sta-
tion.—Tech, Ed.

Handy Resistor Units

HERE are many uses for small resistor
l units about the average amateur sta-
tion and in many cases the man tmds it
necessary to buy a variable unit as he is un-
able to obtain a fixed one. This not only calls
for a greater outlay of money but the vari-
able unit usually fAnds its way to the panel
where it mneedlessly crowds other instru-
ments and also invites a certain amount of
adlustment which is not necessary,

For the amateur who is just starting up
with simple apparatus and is usmg a step-
down toy or bell-ringing transformer that
is not center tapped, there is a 200-ohm unit
that is tapped at the center. This will re-
place the two Christmas tree lamps which
are used so commonly for the obtaining of
the electrical center tap. It has the advan-
tage of being considerably smaller and may

placed directly ucross the tube socket

terminals. Thus, it will not only save space
but will also save time in its installation.
They may be emploved for the same use in
conjunction with power amplifiers that sup-
ply the iillament of the last tube (usually a
i1X-210) with a.c.

In crystal control cireuits, it is quite com-
monly the practise to use a couple of 210s
and a 203-A or two. Instead of using sepa-
rate filament lighting transformers, it is
quite possible to use only one and insert
resistors between the filament of the fifties

QST

APRIL, 1927

and the 210s. Tf two of the smaller fubes
are used, it will be necessary to use a re-
sistance of one ohm to give the rﬁquxred
voltage drop of 2.5 with a current of 2.5
amperes. In order to keep the center tap
properly balanced, two half-ohm wunits
should be used, one in each leg of the smaller
tubes’ filament. If only one 210 is used, the
resistor should have twice this value.

The three units shown in the illusiration
are the center tapped, 200-chm one and the
half and one-ohm sizes, The high vesist-
ance one is wound with enameled wire and
may be obtained either with the tap or with-
put it. The other two are wound with strip
and there is no reason why wvou couldn’t
make contact to it at any place to obtain
lower values of resistance.

The units may be had in various sizes
ranging from 1000 to % ohms. The manu-
facturer is the Carter Radio Company of
Chicago, Il

—H. P. .

601 Wins Modesto Woufi-Hong

ECAUSE of a breakdown in the official
reporting arrangements for the Pacitic
Division Convention receutly held at

San Jose, we had to cook up our own story
here in the office from memory and we re-
gret to say we omiited one very important
event: the award of the Modesto Radio
Club’s  beautiful Wouff-Hong ‘Trophy to
601 of Stanford University, California, as
the best all-around amateur station in the
Pacifie Division.

Those not famlhar with this trophy are
invited to see page 27 of QST for January,
1925, it is made from the melted-down
plates and grids of some five hundred burnt-
oul transmitting tubes contributed by ama-
teurs all over the country, a most fitting
emblem for the transmitting ham. FEach
vear it is awarded at the Pacific Division
Clonvention to the best “6”, to hold until
the next conveuntion. The rules give &
maximum weight of 85¢% to DX in miles per
watt, 25% to trafiie handled, 20% to operat-
ing ability, and 209% to the proportion of
the appar atus which is home-made. A year
ago at Santa Ana the first award was made
to Smith of 6BUR and now it goes to 601,
with 6BJX as runner-up.

80T is owned and operated jointly hy
Brandon Wentworth and Phil Scofield. The
award will be & popular one, for everyone
admits the excellence of this station and its
work. 60T has communicated with almost
every civilized country on earth and many
uncivilized ones, and was able to present to
the judges a complete log that was a model
of perfection and a huge stack of cards
attesting the work done. Congrats, 601!

K.B. W.

N Y
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A Sensitive Thermo-Couple
By Benjamin J. Chromy*

the average amateur is a thermo-

couple capable of measuring a very
small fraction of an ampere of vadio fre-
quency current. A sensitive couple which
may be used in conjunction with a small
milliammeter is rather easily constructed.
No elaborate outlay of tools and equipment

N extremely useful device rarely
seen in the instrument collection of

.
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FIG. 1

—Tellurium Lump
B—-Nn 20 Platinum Wire
C-~No. 14 Copper Wire Holder
D—No. 30 or Smaller Platinum Wire
E-—No. 14 Copper Wire Holder
W—RBinding Post

is necessary. A piece of quarter-inch hard
rubber panel 1% by 2% inches is finished off
and two small holes for binding posts are
drilled on the center line which is parallel to
the longer sides of the panel. These holes are
ta-inch fyom the center. Two pieces of No.
14 bare copper wire 2 inches long are cut. A
loop to fit the binding post is made on the
ond of o.uh as shown ig Fig. 1. A piece of
number 30 A.W.G. platinum wire! one-half-
inch long is tightly attached and lightly sol-
dered to one of the number 14 copper wire
holders. A small lump of tellurium® is next
welded to a piece of number 20 platinum wire
in the following manner: The platinum wire
is heated to white heat in the blue portion
of the Bunsen burner flame and then
plunged into the tellurium very rapidly but
not violently. The unit consisting of the
tellurium and the No. 20 platinum is next
mounted upon the second of the two No. 14
copper wire holders as illustrated in Fig. 1.

The joint made by the large platinum wire
with the tellurium must be solid and tight
since the efficiency of the couple depends
upon the low resistance of this joint. The
joint between the platinum wire and the
copper holder must be tight before the
joint is soldered.

o Hopkins, Minnesota, operator 9CJO.

1==To be obtamed from Eimer & Amend, 211 3id
Ave., New York.

The small platinum wire is next welded
to the tellurium lump by the use of a small
spark coil. The secondary high voltage
terminals of the spark ecoil are connected
to the binding posts of the thermo-couple.
The small platinum wire is brought close
to the tellurium and allowed to heat to red-
ness; then it is plunged into tellurium
guickly but not violently. 'The spark pro-
duced by the spark coil must not be very
intense and should be less than one-eighth
of an inch long.

When platinum wire of a size smaller
than No. 80 A. W. G. is used it may be
welded to the tellurium by the electro-
percussion method. A one microfarad
condenser which is connected to the thermo-
couple is charged at 100 to 300 volts d.c.
by closing the d.c. eircuit to it for an in-
stant. The condenser is discharged by
touching the small platinum wire to the
tellurium. 7This method of welding is very
satisfactory for use on couples made of fine
wire.

The gensitivity of the thermo-couple de-
pends upon the resistance of the small
platmum wire and tellurium joint. A very
sensitive couple may be made by ux1d1zmg
the surface of the tellurium and simply
causing the small platinum wire to bear
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F1G. 2. CALIBRATING CIRCUIT

A-—A, ¢, meter 0-1 Ampere Low Frequency Type
Ma—Either a 0-6 or 0-1¢ Milliammeter

L--One Henry Inductance

X and Y are the points at which the radio frequency
cirenit is connected after the couple is calibrated on
the 60-cycie current. When ecalibrating the 60-cycle
supply is connected at M and N

down upon it without welding the joint.
If the joint is not welded the couple will be
very sensitive; it will not, however, hold
calibration for any length of time.

The calibration of the couple is not diffi-
cult if a2 one-ampere full scale deflection
a.c. ammeter is available, This a.c. meter
is connected according to the diagram
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illustrated by Fig. 2. The radio frequency
chokes and the one-henry inductance are
zonnected in series with a 0-5 or 0-10
milliammeter as also illustrated by Fig. 2.
Readings of the low frequency calibrating
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A IAMMETER DEFLECTION

FIG. 3. CALIBRATION OF A SAMPLE
THERMO-COUPLE

current as read from the a.c. ammeter and
the correspondng deflections of the milliam-
meter are recorded and a curve similar to
that illustrated in Fig. 3 is drawn.

The size of the small platinum wire used
determines the range of the couple. If No.
30 wire is used the couple should not be
used in ecircuits carrying more than 0-3
amperes. [f the couple is to be used in
neutralizing the crystal amplifier then
smaller wire than No. 30 should be used.
The electro-percussion method of welding
must then be employed in making the
couple.

The thermo described finds ready applica-
tion in many experiments. Many times the
experimental outfit is made to work proper-
ly when it is adjusted according to the
information obtained through some meter.

—tBpStraysgs

When the time arrives to fill your recti-
fier jars with water, vou can save yourself
some work by using this method. Get a
plece of rubber tubing from your neighbor-
hood drug store and hold it under the water
faucet until it is at least half full. Place
the bowl of water on a chair so that it is
above the level of the jars and submerge
one end of the hose into it, meanwhile
pinching the other end between the finger
and thumb. If this end is then held over
the jar to be filled and the pressure re-
leased, a stream of water will flow. At
firgt, it will be erratic but as soon as the
tube is entirely filled, the stream will be
just about right for the job. This was
suggested by 2EM wha sayvs it is old stuff
but usually forgotten.
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A list of “Calls Heard” appeared in the
January issue under the call of pr4KD,
U. 8 Naval Radio, San Juan, Porto Rico.
Some folks got the impression that this in-
dicated that 4KD was a naval radio gtation.
This is not true asg the station is owned
and operated by E. W, Mayer, who was on
duty at that station and therefore his mail-
ing address was as given above, There is
no connection hetween the naval station
and 4KD outside of the fact that the
owner of 4KD receives his mail through the
U. 8. Naval Radio Station at San Juan.

G. A, Woodhouse of 7EL says that =
good &.c. relay may bhe obtained from most
jobbers who repair electric ranges. It is
made by the General Electric Clompany and
goes under the name of “Magnetic Switch”,
No. CRT7002-A2, Its contacts are about
4" and are well insulated from other
parts. It may be used for a keying relay
in the plate eircuit and has many other
uses in remote control work.

An error was made in the map appear-
ing on page 49 of the February ST. The
state of Michigan is not divided in the
middle as shown ag it iz only the upper
peninsula above Wisconsin and between
Lakes Michigan and Superior that are lo-
cated in the ninth district.

i

Those who are interested in elminators
and chargers of various sorts will find a
booklet “How to Use Resistance in Radio”
by the Ward Leonard Electric (lo., of Mount
Vernon, New York to be useful. It may
be obtained from them for 15 cents.

71T reports that pi3AA says that he is
leaving the Philippines and #xpects tn
eventually settle in Boston where he will
put in a crystal controlled outfit.

9BWI needed some cheap plate meters,
s0 he bought a couple of the $1. voltmeters
at the quarter to a doliar store. These
meters are of the vane type with a wind-
ing on a flat piece of iron, supported over
the pointer vane. There are two other
coils In series with this winding to increase
the total resistance of the meter. These
three windings may he placed in parallel
and the meter calibrated as a milllammeter.
For a still lower reading meter, these
other two windings may he left open and
just the main windings unsed. (lalibration
may be made by putting the meter in series
with a regular one (borrowed) in the plate
eircuit of a 210 with 200 volts or so on the
plate. The filament voltage may then be
varied to give the required plate current for
cach calibration point.
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The Purposes of the Army-Amateur Afﬁhatmn

By Capt. A. C. Stanford, U. S. A., Liaison Agent

HE ONE great mission of the Sig-
nal Corps in iime of war or peace
is to furnish communication for the
Army. To this end the Signal

Corps has a vital interest in any agency
of civilian life, whose functions and prob-
lems are similar to its own.

The large telephone and telegraph
companies have problems which are close-
ly allied to those of the Signal Corps, when
wire communication is considered, and
these organizations embrace hundreds of
qualified men who could be easily shifted
from their civilian status to the mainten-
ance and operation of military wire lines.

In radio communication the supply of
trained personnel offers a more difficult
problem. There is no counterpart in the
commercial compamies of the field radio
systems used by the army. These radio
svstems are usually portable, work under
the most adverse conditions, and have
very low power. The distances involved
are small but the operating personnel
must bhe highly trained. In any great
emergency thousands of qualified opera-
tors would be needed.

While commercial radio companies can-
not supply the operators that might be
needed we are fortunate in having an-al-
most unlimited supply from another source.

For many years there have been banded
together in the United States, thousands
of young men who are making radio work
their hobby. These men are interested in
the research, development, and design of
transmitting and receiving equipment.
They ure known as radio amateurs, and
are organized into a volunieer organiza-
tion which promotes their general inter-
ests,  This organization is the American
Radio Relay League.

Members of the A.R.R.L. are interested
in handling messages, and the more in-
portant those messages, the deeper their
interest and the more intense their activ-
ity. The leaders of the A.R.R.L. ure ever
on the lookout for means that will increase
the skill and operation ut the stations
of the various members. The country is
now criss-crossed with radio channels
which handles hundreds of messages each
evening.

#*Feom a report to the Chief Signal Officer of the
Army.  Capt. Stanford as ldaison Agent is in
charge of the Signul Corps—A. R. B. L. relation-
ship. Interested amateurs may make application for
army uppointment to the A. R, R. L. Communica-
tions Manager, who will forward to the proper A.
R. R, L. army representative—Td.

in the United States by

In 1925 the Signal Corps requested
that it be allowed to coéiperate with the
American Radio Relay League. The
League welcomed this request and ar-
ranged with the Signal Corps an elaborate
scheme whereby a portion of the members
of the A.R.R.L. would become closely as-
sociated with the Signal Corps as volun-
teers, and a new group called Army
Amateur Operators, came into being.
These young men were especially selected
from leading amateurs throughout the
country, because of the excellence of their
work, and were asked to undertake certain
communication problems under the direct
supervision of the Bignal Corps.

Bignal Corps activities are performed
dividing the
districts called

Corps Area
Officer, who works
directly with the amateur operators
within that Corps Area. He forms
radio nets composed of amateurs from
the American Radio Relay League. These
nets comprise groups of stations which
represent certain ~ military units, and in
addition embrace some of the political
divisions of the slates in which the nets
are formed. Each net handles messages
between its own stations, and with other
nets in the Corps Area. Thus the Gov-
ernor’s office of the State of New York is
linked directly with the amateur station
of the Signal Officer of the Second Corps
Area at New York City.

The affiliation between the Signal Corps
and the American Radio Relay League of-
fers the amateur many great advantages.
Work in Army Nets, in radio operating, in
enciphering and deciphering messages,
provides a new and interesting activity.
It tends to make the American amateur
a more skillful operator, since he is proud
of the fact that his hobby renders veal
service in handling official and semi-official
government business.

The Army Amateur Operator, who is
also a member of the A.R.R.L.. takes pride
in being a part of an organized communica~
tion plan, in identifying himself with the
Army. and especially the Signal Corps.
He has, when selected by a Corps Area
Signal Officer, the ofiicial stamp of govern-
ment approval

The American Radio Relay League is
interested in handling traffic and in the
promotion of radio development and re-
search., Here again the affiliation with the
Signal Corps, which does this work for the

country

into nine
Corps

Areas. In
there is a Signal

wreat
each

iContipued on Page 57
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Developments in Dry Electrolytic Rectifiers

By Robert S. Kruse, Technical Editor

N our May, 1926, issue there was de-
seribed a trickle charger which makes
use of a dry electrolytic rectifier. At
that time it was pointed out that it

would be very fine if the device could bhe
expanded to handle larger currents and
higher voltages s0 as to make the dry and
silent rectifier available for other uses.
wome of these developments have now be-
come facts, and the purpose of the present
paper is to describe the Elkon 2-ampere
charger and the Elkon A substitute which is

INTERIOR VIEW OF THE A SUBSTITUTE

At the left front is the panel covering the trans-
former and one of the chokes, also carrying the
rectifier assembly whose fins can be seen at the right
front. At the center rear are two of the chokes
above each other and at the sides are the 6 electro-
Istic condenser cans. The auick-forming switch is
reached thru the opening in the upper part of the
tetter “A” while the opening between the legs of the
*A” exposes the 110-volt snapswiich. The iwo low-
er openings are for the input and output cords.
The rectifier assembly mounts on u separate base
and can be replaced when worn. The condenser
electroiyte is a harmiess one—Borax.

a filament supply capable of delivering the
direct filament current required by any
present-day receiver using B-volt tubes.
The rectifier coupler, as was stated in my
paper on the trickle charger, was devised by
Mr. Samuel Ruben. Its conversion into an
A gubstitute and the electrical and mechani-
cal design of that substitute was done hy
Dr. Harry Shoemaker who needs no intro-
duection to an audience of radio amateurs
because he has been in radio from the days
when all were amateurs, the vacuum tube

had not yet been thought of and broad-
casting was in the remote future.

For some time past the device has been
in finai form and one has been at this office
but the final astory was obtained from

Composition Rectifier Disc.
\ Magnesium Rectifier Disc.
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Wastiers
FIG, 1—A SINGLE RECTIFIER ASSEMBLY
Thege are combined in several wavs ito work at

voltages above the limits of one couple. aiso to give
full-wave rectification.

Messrs, G, N. Sieger and Harry Shoe-
maker by our good iriend Bovd Phelps who
after a hasty telephone call rejoined QST
staff for the moment, spent the day at the
Elkon Works in Weehawken, N. J. and
then drove to Hartford with the complete
information.

THE RECTIFIER PROPER

The rectifier, as was the case in the
trickle charger, is based on dry rectification
between two dises or washers laid face to
face. A single unit is constructed as shown
in Fig. 1. Betweenn two sheet copper
squares is laid a pair of discs of which ane
is magnesium while the other is of a black
composition whose exact nature takes a
good deal of explaining tho one can say
briefly that it contains zine selenide and
copper selenide. The lead washers next to the
copper plates are used as “padding” zince it
i hard to get good contacts otherwise. Some
of the rectifier discs are shown in one of the
vhotographs.

As was said in the article on the trickle
charger, the exact nature of the rectifying
process is not too well understood. For
convenience the process s described asg
“electronic reaction” between the two discs,
The mechanics of the thing are probably not
the same as in the lead-aluminum rectifier
which we are familiar with, and possibly
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not the same as in the copper-oxide rectifier
which has recently appeared on the market
in trickle-charger form.

One should not be too unhappy at the lack
of a more exact explanation; we have not
vet found out just where chemlstry leaves
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FIG, 2.-MANNER OF COMBINING THREE

RECTIFIER UNITS OF 4 COUPLES EACH TO

OBTAIN A RECTIFIER CAPABLE OF CHARGING
AGAINST A VOLTAGE OF 7Tl

‘This is the diagram of the trickle charger. The
rheostat is made of ballast resistance wire as ex-
plained in the text.

off and phvsics begins, but that does not
prevent them from being useful.

At the time of the trickle-charger article
it was not possible to operate the Ruben-
Rlkon discs in series, and as each pair wonld
only stand about 15 volts it was necessary

/

200 DEFREES /

OHMS

——

VoLTS
FIG, 3—RESISTANCE-VOLTAGE CURVE OF THE
BALLAST WIRE USED IN THE CHARGERS

When the wira has heated to 200 degrees a very
slight increase in current raises the resistance rap-
idly and prevents overloads from becoming damag-
ing.

to resort to the curious connection shown
in Fig. 2 which is a set of three bridge-
connected rectifiers with their d.c. outputs
in series. It may seem curious to speak of
endangering a 15-volt device when working
into a 8-volt battery but one must remember
that on the reverse half of the cycle the
rectifier stands the transformer voltage plus
the battery voltage. The gassing voltage

QST ' L.

of the hattery is 7% and the transformer
voltage must be at least 8 to get anything
accomplished. The transformer peak volt-
age is therefore 11 and this added to the
Tl gassing voltage becomes 18%. As a
matter of fact the transformer voltage was
a bit higher and therefore three units {as in
Fig, 2) rather than 2 units were used.

AMPERE CHARGERS

The trickle charger having given a good
account of itself one naturally thinks of
chargers operating at a higher rate. At
first sight one may think that it is a trifle
to go irom a 1/3-ampere charger to ome
working at three amperes—it is only 9
times as much current and the voltage stays
the same.

As a matter of fact the transfer was very
slow and very painful. A look at the
photograph of the dises will show how they

RECTIFIER DISCS

At the Jeft is the black “eupric” composition disc.
At the cenfer is a new magnesium dise. At the
right is 2 worn magnesium dise from a test-run
showing how the surface has been attacked at
various points, In the early discs the failures tended
te concentrate at one point and to hurn shert,

wear, for naturally these devices wear out
in time. The earlier ones did not wear in
this fashion but displayed a disgusting de-
sire to burn across violently at one point,
generally short-circuiting the pair and stop-
ping further proceedings. To prevent this
the current had to be kept small {(which
meant a trickle charger) and a protective
“hallast” resistance had to be used as is
shown in Fig. 2, The problem of producing
a 2-or 3-ampere charger was the same as the
problem of making the current distribute
itself evenly over the dise—and keep on dis-
tributing evenly. ‘Those who have tried
to make a 3-ampere aluminum rectifier be-
gin to understand that this was somewhat
difficult. The thing was finally done how-
ever and the 3-ampere charger is a sort
of “big brother” to the trickle charger with
no very great variation in the arrangement.

HLECTRICAL DETAILS

The ballast resistance material is present
for the purpose of preventing any sudden
rises of current which would either cause
or aid a local “burn” and tend to damage a
rectifier palr This means that the re51st-
ance must rise promptly if anything in the
nature of an overload takes place. 'The
ballast is accordingly made of a nickel
alloy whose resistance rises rapidly as the
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temperature is raised. Putting it differerit-
ly, it the voltage across a piece of the wire
iz increased the curent will increase slowly
and then very rapidly. This means that
vnce we have reached the bend of the curve
in Fig, 3 the current will have & hard time
to increase further. The kink comes when

e
EXTERIOR VIEW OF THE ELKON A
BUBSTITUTE

the wire is heated to about 200 degrees,
therefore, ifts size is so chosen that the
normal charging current of about 1/3 amp.
will heat it to that point.

THE A BATTERY “SUB”

Having built a workable 3-ampere
c¢harger one naturally wonders if the device
will be useful for filament supply, that is as
an *“A-battery substitute”. This divides in-
to two problems; that of devising a rectifier
stack to fit this exact job and that of de-
viging a filter to remove the ripple from the
rectified output.  Flirst, one has to have
the vrectifier. The {filament-supply device
ordinarily ig not calied upon to supply more
than about 1% amperes, as against the 3
amperes for the charger. This permits the
use of smaller rectifier dises and therefore
reduces the trouble caused by local current-
concentration. The voltage required af the
output posts is only 8 as against 7.5 for the
charger and this may at first sight seem to
be an easier condition. In a way that is
true for one can avoid the complex arrange-
ment of Figure 2. On the other hand the
rectifier action is such that the tendency is
toward a better life when working into &«
battery than when working into a resist-
ance. This will he explained later. For the
present it is enough to say that the dise for
the filament sgupply reguired a consider-
able amount of additional work and that
those now produced pass thru a complex
process during which many are rejected.
This of course applies mainly to the
“cuprie” somposition dises.

RECTIFIER DETAILS

Having a pair of suitable dises it is in-
teresting to show how they act. Figure 4

* more smoothly
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shows the simplest test that one can make
casily. A low-voltage battery ig connected
to an ammeter and a pair of pointed prods.
When the prods are put on opposite edges of
the euprie dise the current (with the wvnlit-
age used in the test) was 1.5 amperes The
same result was gotten with the Illd.g‘IIEblunl
dise. With the pair put together as at the
center of the figure the current in one di-
vection was 1.8 amperes and in the reverse
direction 0.1 ampere. At a higher voltage
the difference would have bheen much
greater up to the breakdown voltage.

When the voltage used is that of the regu-
lar “A sub” the resistance in the two di-
vections (average) is different in a ratio
of about 1000/1 or more mcactlv. ‘,he P
sistance from wmagnesium to “euprie” is
/10 ohms and the reverse resistance is
200 ohms.

The rectifier will work cold but operates
when warm—%50 degrees
Centigrade. The size of the copper fins is
accordingly admsted to keep the unit not
cooler than about 70° € whieh is the same
as 160 degrees bahrenhelt [f it warms up

Cupric®

Camposn‘ii\ Magf:esmﬂz.
amp &
z
BAmp

FIG. 4—SHOWING

ACTION OF
COUPLE UNDER D.C. CONDITIONS AT VERY

A RECTIFIER

LOW VOLTAGE. THE PERCENTAGES ARE
DIFFERENT AT HIGHER YOLTAGE

the resistance of the cuprie disc or the con-
tact with it drops and the unit does not
overheat. The 3-ampere charger works at
90 degrees C.

ﬁperatmg at the proper temperature the
rectifier has a gfatic characteristic like that
of Fig, BA and 5B. Ag drawn at A the re-
verse current can hardly be seen at all,
therefore the curve has been re-drawn in 5B
with two different scales of both current and
pressure.  Like most d.c. eurves on a.c. ap-
paratus these curves must not be taken too
seriously. Information that is more to the
point can be gotten by using the oscillo-
graph which shows the output current of
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the rectifier to be like the curve of Fig. 6.
It will be seen that the rectification is not
as perfect as one would have guessed from
a look at the “static” curves of Fig. 5, the
actual rectifier efficiency being 85%., A
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For the 3-ampere charger with normal
load of 3 amps at 7.5 volts the input is 70
watts, giving an efficiency of 327..

These figures compare rather favorably
with the usual chargers.

The A-battery substitute, whose
output is naturally at 6 volts oper-
ates as follows tho it must be re-
membered that the final output in
this case is less than the rectifier
output as there is a drop in the
filter. The input at no load is 14
watts which goes to reverse enr-
rent loss and possibly some loss
in the filter condensers, loaded
with 8 tubes, i. ¢. 1.5 amperes the
input is 16 watts, giving an over-
all efficieney of 19%. With an 3
tube load drawing 2.25 amperes
this becomes 56 watts at an effi-
ciepcy of 24%.
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THE FILTER SYSTEM
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The filter system of un ‘A sub”
is a very difficult thing to design
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as has been sald before in these
pages. If the rectifier wave form
is not good, one may almost stop
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before starting. It is almost im-
perative that the filter have large
vapacities though we have in these

FIG, 5—COMPLETE D. C. CURVES ON RECTIFIER COUPLE

Curve A ig to the same scale all the way thru and gives a
Curve B has heen drawn on

correct idea of the proportions.
a distorted scale to open out the readings.

Neither curve yives a correct picture of the a. «.
is expiained by Fig. ¢ and the text,

very important point is that the curve
shows the output to be of the right wave
form for easy filtration.

The flat-topped shape of the reverse-cur-
rent is caused by the fact that the contact
resistance disappears during the forward
half of the evele and does not instantly
wrow up again on the reverse voltage half
of the cycle. In battery charging the bat-
tery voltage aids the reforming. The re-
verse current furnishes most of the heat
which appears in the unit, the rest being
caused by the IR of the forward current.

The operating efficiencies of the various
units are as follows., For the {rickle
charger (3 units at 2142 volts and 1/3 amp.
cach).

The operating performance of the rectifier
under various conditions is as follows,
For the trickle charger whose output is
at 7.6 volts. With % ump. load the input
iz 14 watts, the efficiency being about 29%,
partly bhecause of the ballast resistance.
With a l-ampere load the input is 22 watts
at an efficiency of 34%.

action as

pages deseribed an A substitute
which did surprisingly well with a
resistance filter. In the Elkon de-
vice there has been used a 3-stage
filter devised by Dr. H. &. Shoe-
marker who also worked out the
electrical and mechanical design
of the whole device,

The eounections of the rectifier stack
itself are shown in Fig. 7 while the complete
circuit is shown in Fig, & The 3-stage filter
was chosen because the inductance cannot

Reverse
FIG. $-—0SCILLOGRAM OF THE OUTPUT
CURRENT

be made extremely high without introducing
excessive resistance and on the other hand
the capacity in the filter is not so effective
when concentrated across a single choke.
Design considerations that had to be re-
warded were that the voltage at the ovut-
put would need to remain between 5% and
6 with widely varying line voltages and loads
and in spite of the unavoidable IR drop in
the filter and the rectifier. Taken together
these things work out roughly to the offect
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that between the transformer and the out-
put there ure the following ratios:

DG Amps 1

D CVolts 52

A G Volts 1

“&mps
Overall 307%

A

As shown in Fjg. ¥ and also the ;segleral
photo the transformer iz equipped with R

- Output

B

+Outout

—dutovi

m/\ué
FIG, —ARRANGEMENT OF RECTIFIER
COUPLES TO FORM FULL-WAVE BRIDGE-
CONNECTED RECTIFIER
A is the actual arrangement with the units sirung
on a machine serew with spring washers while B
is the equivalent bridge.

secondary terminals and a traveling plug
to permit obtaining various a.c. input vnlt-
ages so that the d.e. wltage will remain
at the proper value. Since the usual re-

RECTTFTIER ASSEMBLIES

reiver has a rheostat this number is very
genierous and renders it possible to et
the voltage st the proper value at the de-
vice after which misuse of the rheostat
does not endanger the tubes.

The filter chokes have an inductance of
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1’10 henry under load and a resistance of
.53 ohm, giving a maximum drop of about
1.8 volts. The condensers are electrolytic
und have a very large capacity per unit, the
total for the 6 cans being 1500 microfarad.

QOPERATION

When put into operation initially the rec-
tifier is culd and does not form rapidly. A
particular une tried here took about 3
minutes to form sufficiently to give smooth
output, after which it lowlv warmed up
and the voltage rose as 1t did so., To speed
up this operation the set is equipped with
a starting switch (SW2 in Fig. 8) which
can be closed to throw a temporary over-
load on the set. This will cause the rectifier

to form in 30 seconds.

When used with a 5-tube broadeast re-
ceiver having controllable regeneration on
stages the device

the vt introduced no

FIG, §&-COMPLETE CIRCUIT DIAGRAM OF THE

A SUBSTITUTE

Tr, iz the transformer. SWI {s the xecondary
piug system to adjust for joad and fine voltage. SW2
in the quick- start switech. {1, €2, and O3 are the
alectrolytic ¢ %, each o tlng of two eans
in parallel L1 L2 and L3 are the filter chokes.

andible hum—aithough the same receiver
has been a star performer in showing up
the defects of various A and B substitutes.

Dr. Shoemaker advises that receivers
with regeneration be operated with the tubes
bright as such sets are inclined to seek out
residual vipples and running the tubes
too low will cause the remaining vipple
to become relatively more important. This
precaution was not found necessary here,
gither with the set just mentioned or with
a Browning~l)rake receiver, which is an-
other type that demands good plate and
filament supply.

A “B" supply iz now being worked on.
Perhaps zome day we may hope for a dry
transmitter plate rectifier.

1, Straysgy

We have heen advised by the f
Documents, Gov't Printing ()thce Wash-
ington, D. C., that the June 30, 19286, issue
of “Amateur Radio Stations of the United
Htates” iz no longer available., All copies
of it have been distributed.

Jup’t of
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The New Radio Law

B print below the complete text of
the new radio law which has now
superseded the 1912 radio act.
Up to the time of closing our

forms no regulations or announcements
under the new law have been made by the
Radio Commission. In subsequent issues,

however, we will present the new rules and
h)

regulations announced by the Commission
and the Department of Commerce.

Be if enacted by the Senate and House of Representa-
ives of the United Stales of America in Congress as-
sembled, That this Act is intended to vegulate all
forms ©f interstate and foreign radio transmissions
and communieations within the 1inited States, its
Territories and possessions; to maintain the control of
the Uinited States over all the channels of intersiate
and foreign radio transmission; and to provide for
the use of such channels, but not the ownership
thereof, by iudividuals, firms, or corporations, for
limited periods of time, under licenses graunted by
Federal authority, and no such license shall be con-
strued tn ereate any right, beyond the terms, condi-
tions, and periods of the license. 'That no person,
firm, company, or corporation shall use or operate
any apparatus for the itransmission of energy or com-
munications or signals by radio (a) from one place
in any Territory or possession of the United States or
in the District of Columbia io another place in the
same Territory, possession, or District; or (b) from
uny State, Territory, or possession of the United
States, or from the District of (olumbia to any other
State, Territory, or possession of the United States; ¢r
ie} from any place in any State, Territory, or posses.
sion of the United States, or in the Distriet of Colum-
hia. to any place in any foreign couniry or to any ves-
sl ur id) within any State when the effects of such
use extend bevond the borders of said State, or when
interference is caused by such use or operation with
the transmission of such energy, communications, or
signals from within said State to any place beyond its
horders, ur from any place beyond its borders to any
place within said State, or with the iransmission or
reception of such energy, communieations, or signals
from and/or to places beyond the horders of said
State: or (e) upon any vessel of the United States:
or (f) upon any aircraft ocr other mobile stations
within the United States, exeept under and in ac-
cordance with this Act and with a license in that be-
hulf wranted under the provisions of this Act,

Qpe. 2. For the purposes of this Act. the Tnited
States is divided into five zones, as follows: The
first zone shall embrace the States of Maine, New
Hampshire, Vermont, Massachusetts, Connecticut,
Rhode lsland, New York, New Jersey, Delaware,
Maryland, the District of Columbia, Porto Rico, and
the Virgin Islands; the second zone shall embrace the
States of Pennsyivania, Virginia, West Virginia, Ohio,
Michigan, and Kentucky: the third zone shall embrace
the States of North Carolina, South Carclina., Georgia,
ilorida, Alabama, Tennessee, Missiasippi, Arkansas,
J.ouisinna, Texas, and Oklzhoma: the fuurth uone
shall embrace the States of Indiana, lllinois, Wiseonsin,
Minnesota. North Dakota, Heuth Dakota, Tlowa,
Nebraska, Kansas, and Missouri: and the fifth zone
shall embrace the States of Montana, Idaho, Wyoming.
t‘olorado, New Mexico, Arizona, Utah, Nevada, Wash-
ington, Oregon, California, the Territory of Hawail,
and Alaska.

$mC. 3. That & commission is hereby cresied and
established to be known as the Federal Radio Com-
mission, hereinafter referred to as the commission,
which shall be composed of five commissioners ap-
pointed by the President, by und with the advice and
censent of the Senate, and one of whom the Presi-
dent shall designate as chairman: Provided, That
chairmen thereafter elected »hall be chosen by the
rommission itself.

o
=

Hach member of the commission shall be a citizen of
the Uniled States and an actual resident citizen of &
Btate within the zone from which appointed at the
time of said appoiniment. Not more thau one com-
missioner shall be appointed from any zone. No
member of the commissionp shall be financially in-
terested {n the manufacture or4sale of radio appar-
atus or in the transmission or uperation of radio-
telegraphy, radiotelephony, or radio broadcasting. Not
more than three commissioners shall be members of
the same political party.

The first commissioners shall be appointed for the

terms of iwo, three, four, five, und six years, respec-
tively, from the date of the taking effect of this Act,
the term of each to he designated by the President,
but their successors shall be appointed for terms of
six years, except that any person chosen to fill
vacancy shall be appointed only for the unexpired
te!:m O'f,, the eommissioner whom he shall succeed.
. The first meeting of the commission shall be held
in the city of Washington at such time and place
as the chairman of the commission may fix. The
commission shall convene thereafter at such times
and places as & majority of the commission may de-
termine, or upon call of the chairman thereof.

The commission may appoint a secretary, and such
elerks, special counsel, experts, examiners, and other
employees as it may from time +tn ftime find
necessary for the proper performance of its duties
and as from time to time may be appropriated for by
Congress.

The commission shall have an official seal and shall
annually make a full report of its operaltions to the
Congress,

The members of the commission shall receive a com-
pepsation of $10,000 for the firat year of their service,
said year to date {rom the first mecting of waid
commisgion, and thereafter a compensation of $30 per
day for each Jday’s attendance upon sessions of the
commission or while engaged upon work of the com-
mission aud while traveling to and from such sessions,
and also their necessary traveling expenses.

Spo, 4. Fxcept as otherwise provided in this Aet,
the commission, from time io time, as public con-
venience, interest, or necessity requires, shall-—

{a) Classify radio stutions;

{b) Preseribe fhe nature of the service to be ren-
dered by each elass of licensed stations and each sta-
tion within any class;

{¢) Assign bands of fregquencies or wave lengths fo
the various classes of stations, and assign frequencies
or wave lengths for each individual station and de-
iermine the power which euch station shall use and
the time during which it may operate;

L Determine the location of classes of stations ur
individual stations;

(e) Regulate the kind of apparalus to he used
with respect to its external effects and the purity and
sharpness of the emissions from each station and from
the apparatus therein;

(f) Make such regulations not inconsistent with
law an it may deem necessary to prevent interference
hetween stations and to carry out the provisions of
ihis Aet: Pravided, however, That changes in the wave
lengths, authorized power, in the character of emitted
signals, or in the times of operation of uny station,
shall not be made without the consent of the station
licensee unless in the judgment of the commission,
such changes will promote publie econvenience or
interest or will serve public necessity or the provisions
of this Act will be more fully complied with;

{g) Have authority to establish areas or zones to
be served by any station;

(h_) Have authority to make special regulations
applicable to radio stations engaged in chain broad-
casting ;

(i) Have authority to make general rules and resu-

13 t N
lations requiring stations fo keep such records of
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programs, Lransmissions of energy, communications,
wnals das it may deem desirable ;

ti) Have authority to ciude from the require-
ments of any regulations in whole or in part any radio
stution upon railroad rolling steck, or Lo madify such
reyulations in its discrelion;

k) Have anthority to hold hearings, summon wit-
nesses, administer oaths, compel the production of
hooks, documents, and papers and to make such in-
tigations as may be necessary in the performance
¢i its duties, The commission may make such expen-
ditures (including eapenditures for rent xnd personal
~ervices ab the seat of government and eisewhere, for
iuw bnoks, perindicals, and books of reference, and
inr printing und binding) us muy be uecessary for
the execution of the functions vested in the commis-
son and as from time to time may be dppmpnatcd
var by Congress. All expenditures of the commis-
~un shall be allowed and paid upon the presentation
emized vouchers therefor approved by the chair-
man.

see. 5. From and after one yeur after the first
meeting of the commission crented by this Act, alfl the
poowers and authority ed in the commission under
ine terms of this Aet, cept as o the revocation of
ficenses, shall be vested in and exercised by the See-
retary of (ommerce; except that thereafter the com-
mission shall have power and jurisdiction o act upon
and determine any and all matters brought before it
under the terms of this sertion.

it shall also be ihe duty of the Secretary of Com-
mer¢e—

fA) For and during a period of one year from the
hmt meeting of the commission ereated by this Act, to
immediately refer {o the curmamission all applications
for station licenses ur fur the renewal or modification
of existing station licenses.

B} From and after one year {rom the iirst meet-
ing of the cummission created by this Act, to refer to
the commission for its ion any application for a
station license o for the renewal or moditication of
-xisting station licer uy to cranting  of
dispute, controversy. or eonflict arises or
inst the yr.«mnng of whu,h provest is filed within
n duys after the dare of filing said application by
ny party in interest and any application as to which
such reference is reguested by the applicant ni the
time of filing said appleation.

(((} To prescribe the yualifieations of station opera-
trrs. 1o eclassify them according io the duties to be
l\w‘fnrmed. o fix the forms of such licenses, and ta
ssue them o such persons as he finds qualified.

() To suspend the license of any operator for a
perind not exeeeding two yeurs upon proof sufficient
to sutisfy him that the licensee (a) has vivlated any
vrovision of any Act or treaty binding on the United
States whwh the Secretary of Commerce or the com-
mission is anthorized by this Act to administer or by
“ny regulation made by the commission or the Bec-

ary of Commerce under any such Aect or treaty: ov
th) has faiied to carey out the lawful orders of the
master of the vestel on which ‘he is employved; or (e)
has willfully damaged or permitted radio apparatus
to he damaged: or {d) has transmitted supertluous
radio communications or signals or radio communica-
tions contaiuing profane or obscene words or lan-

uage; ar (e} has willfully or maliciously interfered
vith any other radio communications ot siwnals.

i #) To imspect all transmitiing apparains to ascers
tain whether in construction and operation il con-
forms to the requirements of this Act, the rules and
regulations of the licens anthority, and the license
under whieh it is constructed or cpercated,

i) To ren to the eommission from time to time
any violations of thiy Aet. the rules, reyulations, ur
stders of the commissions, or of the terms or cons
ditions of any iicense.

{G) To designate call letters of all stations.

¢H) To rause to he published such call letters and
siueh other swnnouncements snd data as in his judg-
meni. may Iw required for the efficient operation of
radio stations subject to the jurisdiction of the [nited
wtates und for the proper enforcement of this Act.

The Secretary may refer to the commission at any

. D
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time any matter the detormination of which is vested
in him by the terms of thiy Act,

Any person. firm, company, or corporation, any
Htate or poitical division thereof agpgrieved or whos:
interests are adversely affected by uny decision, de.
termination, or regulation of the Secretary of Com-
merce may sppbeal therefrom to the commission by
filing with the Secretary of Commerce notice of such
appeal within thirty davs alter such decwion or
termination or promulgation of such reguiation.
papers, documents, and other records pertaining to
zuach application on file with the Secretary shall there-
upon be iransferred by him io the e¢ommission. ‘The
eomimission shall hear such appeul de novo under suen
rules and regulations as it may detlermine.

Decisions by the commission us fo matters so ap-
peuled and as to all other matters over which ir has
qurisdiction shall be @nal, subject to the right o
appeal herein xiven.

No station license shall be granted by the wvom-
mission or the Secretary of Commerce until the sp-
plicant therefor shall have signed a waiver of any
claim to the use ol any particular freuuency or wavae
tengih or of the ether as agambh the regulatory power
of the United States because of the previous use of th:
sume, whether by license or otherwise,

HEC. 8. Hadio stations helonging wo and operated by
the United States shall not be subjeci to the provisions
of sections 1, 4, and & of this Act. All such Govern-
ment  aiations shall use xuch {requencies or wave
lengths as shall be assigned to each or to ¢h eclass
by the President. All such stations, except stations on
toard naval and other Government vessels while at sea
or heyond the limita of the continental United Miates,
when transmitting any radio communicaiion or signal
other than s communication or signal relating to Gov-
srnment business shall conform to such rules and
regulations designed to prevent interference with
other rudio stations and the rights of others as the
licensing authority muy prescribe. Upon proclama-
tion by the President that there cxisis war or &
threat of war or & state of public peril or disaster ov
vther national emergency, or in order to preserve the
neutrality of the United Siates, the President muy
suspend or amend, for sueh time as he may see ht.
the rules and regulat applicable to any or atl sta-
fions within the jurisdiction of the iInited Siates ax
preseribed by the licensing suthority, and may caune
the ¢losing of any station for radio communieation and
the removal thereirom of iis apparatus and cuuip-
ment, or he may authorize the use or control of any
sueh station und/or its mpparatus and equipment by
any department of the (Government under such rey-
ulntions asx he may pre:-'ribe, upon just compensation
to the owners. Radio stations on board vesseis of the
United States Shipping Board or the United Htates
Shipping Board Emergency Fleet Corporation or the
Inland and Coastwise Waterways Serviee shall be sub-
ject to the provisions of this Act,

#4RG, 7. The President shall ascertain the just com-
pensation for such use or control and cersify the
amount ascertained to Congress for apprepriation and
payment to the persan entitled thereto. If the amount
1 certified iy unsatisfuctory to the person wntitled
rhereto. such person shall be paid only 75 per centum
of the amouni and shall be entitled to sue the Unired
Htates to recover such further sum as added to such
payment of per centum  which will make sueh
amount as will he just compensation for the use and
be brought in the manner
pmvided by parugraph 20 of section 24, or by section
145 of the Judicial Code. as amended,

SEC. & All stations owned and operated hy the
ifnited States. exeept mobile stations of the Army
of the lnited Stutes, und all other stations on jund

und Seu, shall have special call letfers desiviated hy
the Seeretary of Commerce.

sSection 1 of this Act shall not apply o any person,
firm, company, or cm'pnmhon sending radio communi-
mtmns ar signals on a forsivn ship while the
is within the jurisdiction of the linited Htate:
such communieations or signals shall he transmitted
only in accordance with such regulations designed to
prevent interference as may be promulgated under
the authority of this Act.

Tha licensing  authority, if
interest, or necessity will be served thereh

public enne
7y

BEc, 0,
venienee,
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anbject to the limitations of this Aect, shall grant to
any applicant therefor a station lJicense provided for
hy this Act.

In considering applications for licenses and renewals
of licenses, when und in so far as there is a demand
far the same, the licensing authority shall make such a
distribution of licenses, bands of frequency or wave
tengths, perinds of time for operation, and of power
among the different Htates and cornmunities as to
wive fair, efficient, and equitable radio service to each
of the sume,

No license granted for the vperation of a broad-
casting station shall be for u# longer term than three
vears and no license so yranied for any other class
uf station shall be for a longer term than five years,
and any license granted may be revoked as hereinafter
provided. Tlpon the expiration of any license, upon
application therefor. z renewal of wsuch lcense may
be yranted from time to time for a term not to exceed
three years in the vcase of broadeasting licenses and
nut. ©0 exceed five vears in the case of other liceuses.

Mo renewal of an existing xtation license shall be
cranted more than thirty days prior to the expiration
of the uriginal license.

S, 10, The Heensing authority may grant siation
ficenses only upon written application therefor ad-
dressed to it. All applications shall be ftiled with the
Sevretary of Commerce. All such applications shall
s¢t forth such facts as the licensing authority by reg-
yiation may prescribe as to the citizenship, character,
and financial, technical, and other qualitications of
the wupplicant to operate the station; the ownership
and locution of the proposed station and of the sta-
tions, if any, with which it is proposed to communi-
cate; the frequencies or wave lengths and the power
desired to be used; the hours of the day or other
periods of time during which it is proposed to operate
the station; the purposes for which the sration is to
be used § aud such other information as it may require,
The lwenmug authority ut uny time after the filing of
such original application and during the term of any
such license, may require {rom an applicant or
licensee further written stulements of fact to enuble
it 1o determine whether such original apyplication
should be granted ov denied or such license revoked.
BSuch application and/or such statement of fact shall
ba signed by the appiicant and, ur license under oath
or atiirmation.

‘The licensing authority in granting any license for
u station intended or used for commercial communica-
iton between the 1inited States or any Terntory or
sion, eontinental or insulav, subject to  the
Jjurisdiction of the UUnited States, uand wany foreign
country, may impose any terms, conditions, or re-
strictions authorized to he imposed with respect to
submarine-cuble jeenses by section 2 of an Act en-
titled “*An Act relating to the ianding and the opera-
tion of submarine cables in the linited States.” ap-
proved May 24, 1921

SKe. 11, If upon examination of any application
fur a4 station license or for the renewal or modification
uf a station license the licensing authority shall de-
termine that publie interest, cunvenience, or necessity
would be served by the granting thereof, it shall au-
thorize the issuance, renewal, vr modification thereof
in accordunce with suid finding. In the evenu the
liceusing authority upon examination of uny such
application does not reach such decision with respect
thereto, it shall notify the applicant thereof, shall fix
and give notice of a time and place for heuaring
thereon, and shall afford such applicant an opportu-
wity to be heard under such rules and reguiutions as
it may prescribe,

Such station licenses as the licensing asuthority may
wrant shull be in such general form as it may pre-
scribe, but euch license shall contain, in addition Lo
other provisions, a statement of the following condi-
tions 10 which such license shall be subject:

{A) The siation license shall not vest in the licensee
any right to operate the station nor zny right in the
tse 0f the frequencies or wave length designated in
the ticense bevond the term thereof nor in any other
manner than authorized therein.

(B} Neither the license nor the right granted there-
under shall be assigned or otherwise transferred in
vinlation of this Act,

Q8T

() Every license issued under ihis Ant shall be
subject in terms to the right of use or control con-
furred by section 6 hereos.

In cases of emergency arising during the verind of
one year from and after the first meeting of the
commission created hersby, or on anpllcatxons filed
during said time for Mmrmmrv «’hﬁnzw& in terms of
licenses when the commission is not in session and
prampt action is deemed necessury, the Hecretary of
Commerce shall have authority to exercise the powers
and duties of the commission, eseept as to revoeation
of licenses, but all such esercise of powers shall be
promptly repurted to the members of the commission,
und any action by the owru*arv authorizerd under this
paragraph shall continue in force and have effect only
until such time as the commission shall act thereon.

SEC, 12, The station license required hereby shall
not be yranted to, or after the Ql‘anhng theveof such
license shall not be transferred in any manner, either
voluntarily or involuntarily, to () any alien or the
representative of any alien; (b) to any foreign gov-
arnment, or the reprewntauve therenf ; {2} to any
eompany, corporation, or association organized under
the faws of any foreign government; (d) to any com-
pany, a.urporu.uon, or association of which any offices
o director is an alien, ur of which more than one-iifth
of the eupital stock may be voted by aliens or thejr
repre\%entatlve r by a foreign government or repre-
sentative there:t or by any company, corporation, or
association organized under the jaws of u foreign voun-
iry.

The station license required hereby. the frequencies
or wave length or lengths authorized to be used by
the licensee, and the rights therein granted shall not
be transferred, assigned, or in any imanner, either
voluntarily or  invoiuntarily, disposed of to any
person, ﬁrm, company, or corporation without the
consent in writing of the licensing authority.

. 13, The licensing authority is hereby di-
to refuse a station lieense and/op the bermit
heremaib.r required for the construction of au station
to any person, firm, cumpany, or corporation, or
any subsidiary thereof, which hag heen found guilty
by any Federal ecourt of unlawfully monopolizing or
attempting unlawfully to mom)polwn after this Act
takes wifect, radio cummunication, directly or indi-
directly, Lhrough the control of the manufacture or
sale of radie apparatus, through exclusive trathc
arrangements, or by any other meaps or io have
been  using  unfair  methods of  competition. The
wranting of a license shall not estop the United
States or any person aggrieved from proceeding against
such person, firm, ceompany, or carporation for vig~
lating the law against unfair methods of competi-
tion or for a violation of the law acainst unlawial
restraints and monopolies and/or cumbinations con-
fracts, or axreements in restraint of trade, or from

instituting proceedings for the dissniution of such
firm, eompany, or corporation,
Sec. 14, Any station license shall be revoecable by

the mmmnsum for false statements either in the ap-
plication or in the statement of fact which may be
required by section 10 hereof, or beecanse of condi-
tions revealed by such statements of faet as may be
teqquired from time to time which would warrant the
licensing authority in refusing to grant a license on
#n original application, or for failure tu operate sub-
stantially as set forth in the license, for violation of
or failure tu observe any of the vestrictions and con-
dmons of thiz Act, or of any tregulation of the li-
censing authorily authorized by this Act or by a trealy
ratified by the United States, or whenever the Inter-
state Commerce Commission, or any other Federal
body in the exercise of authority conferred upon it by
iaw, shail find and shall certify to the commission
that any leeusee hound so to do, has failed to vro-
vide reasonable faecilities for the iransmission of
radio communications, or that any licensee has made
any unjust and unreasonable churge, or has been
suilty of any diserimination, either as to charge or
ay to setrviee or has made or preseribed any unjust

and unreasonable classification, regulation, ur  prace
tice with respect to the iransmission of radio, or
practice with respect to the transmission of radio

eommunications ur service: Provided, That no suc’hl
urder of revocution shall take effect until thirty days’
notice in weiting thereof, stating the cause for the



wroposed révocation, has bean given to the parties
known by the commission to be interested in such
icense.  Any vperson in interest nygyrieved by said
er iay iuake wrxtten application 1o the come
mission at any time swithin said thirty days for a
hearing upon such grder, and upon the filing of
sueh ritten application suid order of vevocation
shall stand suspended until the conelusion of the
hearing herein directed. Notice in writing of said hear-
ing shall be given by the commission to all the par-
ties known io it 10 be interested in such lie
twenty dayvs prior to the iime of said hearing, Said
hearing shall be vonducted under such rules and in
such manner as the commission may preseribe. Upon
the econclusion hereof the commission may affirm,
modi wr revoke said ovders of revacation.

All laws of the UInited States relating to
unfawfal r aints and wonopolies and to  eom-
binations, iracis, or agreements in restraint of
trade are hereby declared to lLe applicable to ihe
manufacture and sale of and fto irade in radio ap-
parutus and devices entering into or affeciing inter-
staw ut foreign eommerce and to interstate or for-
eign  radio cummunications, Whenever in any suit,
action, or proceeding , ¢ivil or criminal, brought un-
der the provisions of any of said laws or in any
peoccedings bronght to enforce or o veview findings
and orders of the Wederal Trade Commission oc uther
wovernmental agency in respect of any matters as to
which said commission or other governmental agency
is bv law authorized to act, any licensee shall be
found guilty of the violation of the provisions of such
lawx ur any of them, the irt, in addition to the
penalties imposed by sauid laws, may adjudge. order
and or decree that the license of such licensee shall,
of the date the decree ur judgment becomes finally
Feotive or ss of sueh other date as the said de-
cree shall fix, be revoked and that all rights under
such license shall thereuvon cease: [Provided how-
&ver, That such licensee shall have ithe same right of
apuenl or review as is provided by law in respect of
ather decrees and judgments of said court,

SEc, 16,

Any applicant for a construction permit,
for s utation Ticense, or for the remewal or modifi-
cation of an isting siation license ase Applica-
tion is refused by the licensing authority shall have
the rizht to appeal from said decision to the Court of
Appeals of the Distriet of Columbia: and any li-
cofsee whose leense s reveked by the commission
»hall have the right to appeal from such decision of
revocation fo sauld Court of Appeals of the District
of Columbia or fo the district court of the United
Htates in whieh the apparatus licensed is operated,
by filing with said court, within tweniy days arfter
the decision complained of is effective, notice in writ-
ing of said appeal and of the ns therefor,

The licensing authority from w decision an ap-
peal  is taken shall be notified of said appeal by
rvice upon if, prior o the filing thereof, of a eerii-
ied copy of suid appeul and of the reasons therefor.
Within twenty days after the filing of said appenl
the licensing authority shall file with the court the
originals ov certified covies of all papers and evi-
tience presenied to il upon the original applicalion
for a permit or license or in the hearing upon said
srder of revocation, and aiso a like copy of ifts de-
ecision thereon aind a full statement in writing of
the facts and the wrounds for its decision as found
and given by it. Within twenty days after the iil-
ing of waid statement by the licensing sauthority
cither parity may give notice io the court of his de-
sive to adduce additional evidence, Said notice shall
he in the form of a vevified petition stating the na-
ture and character of suid additional evidence, and
the court may thereupon order such evidence to be
taken in such matter and upon such terms and con-
iditions a8 it may deem proper.

At the eariiest convenient time the court shall hear,
review, and determine the appeal upon said record
and evidence, and may alter or revise the decision

sppealed from and enter such judgment as to il may
e just. The revision by the court shall be con-
fined to the points sei forth in the reasons of ap-
peal.

Swe. 18,

HEC, 17T After the passuge of this Act no person
firm, eompany, or corporation now or bereafter di-
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reotlv of indireetly through any subsidiary, associated,
affiliated person, firm, company, eorporation, or
.agent, or otherwise, in the husiness of transmxu;mn:
andsor vepetving for hire energy, communieations,
or signals by radio in accordance with the terms of
the license issued under this Act, shall by purchase,
lease, construction, or otherwise, directly or mmrert-
Iy, aequire, uwn, confrol or operate any cable or wire,
t»legraph or telephone line nr sysiem betweenn any
place in any State, Territory. ur possession of the
United States or in the Distriet of Columbia, and any
uir gontrol any part of the siock or other vapital
share of #ay interest in the physiceal property andsor
other assets of any such eable, wire, telegraph, or
telephone line or system, if in either caxe the pur-
pose is andior the effect thereot may bhe fy sub-
stantially lessen competition or fo restrain commerce
etwesn uny place in any Htate, Territory, or wvos-
ton of ihe United States or in the Distriet of
Columbia and any place in any foreign country, or
unlawfully 1o ereale monopoly in anv line of com-
merce: nor shall any person, firm. company. or cor-
poration neow or hereufter eagaged directly or in-
directly through any subsidiary. associated, or affili-
ated person, company, corporation or agent, or oth-
erwise. in the business of transmitting and/
ceiving for hire messages by any eable. wir
graph, or telephone line or sysiem {a) between any
place in any State, Tervitory, or possession of the
United States or in the District of Columbia, ani
any place in any other Btate, Territory or posses-
#ion of the (Tnited States: or (b} between auy place
in any State, Territory, or possession of the (Tnited
Etates, or the Distriet of ¢ lumbia, z2nd any oplace
in any foreign countryv, by purchase, lease, cunstrue-
tion. or otherwise, dn‘evtly or indirectly anequire, own,
contro ot wperate any station or the apparatus
l‘herem. or any system for iransmitting and/or
receiving  eadio  enmmunications  or  signals  hes
tween any place in any State, Territory, or pos-
gession of the United Statex or in the Distriet of
olumbia, and any place in any foreign country, or
shall acquire, own, or control any part of the siock
or ather capital share or interest in the physical
vroperty and/or other ass of any such radio ata-
tion, apparatus, or system, if in either case the pur-
pose is and/nr the effect thereof may be ito sub-
stantially fessen vumpeutmn or o prestrain com-
merce between any place in any State. Territory, or
possession of thn ITnited btatew or in the Distriet of
Columbia, and any place ju ANy foreign country, or
unlawtfully o create monopoly in any line of ecom-
merce,

Akc, I8, If any licensee shall permit any person
who is # legally qualified candidate for any publie
office to use a broadeasting station, he shall afford
eyual opportunities to all other such candidates for
that office in the use of such broadeasting astation,
and the licensing wnuthority shall make ruil and
regulations to earry this provision inte effect: FPro-
vided, That such licensee shall have no power of
censorship  over the material broadeast under the
provisions of this paragraph. No obligation is here-
by imposed upon any licensee o allow the use of ijts
ation by any such candidate.

BEe, 19,

All matter broadeast by any radio station

for which rvice, money, or any other valuable
conmsideration is direcily or indirectly paid, prome
ised to or arged or sceepted by, the aiation so

broadeasting, from any p on, firm. COmMpAnY, or
curporation, shall, at the time the same is so broad-
east, be announced as paid for ar furnished, as ithe
be, hy such person, firm. company, o

The actual operation uf all transmittine
E marams in any radio station for which g station
license is reguired by this Act shall be carried on aniy
by # person holding an operator’s license issued here-«
under, No person shall operate any such sppartus
in such station except undeér and in ac¢cordance with
Hn uperamr-x license fssued to him by the Recrstary
i mmerce,

“kc. 21, No leense shall be ned under the au-
thority of this Act for the operation of any sta-
tion the construetion of which is begun or is con-
tinued after thiz Act takes effect, uniess & permit for
ity construction has been granted by the licensing
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authority upon wriiten application therefor. The l}i-
‘oublnxz authority may grant such permit if public
convenience, interest, or necessity will be served by
the construction of the station. This application
shall set forth such facts as the licensing authority
by regulation may prescribe as to the citizenship,
chatracter, and the financial, technical, and other
ubility «of the applicant to construct and operate
the station, the ownership and location of the pro-
posed station and of the siation or stations with
which il is proposed to communicate, the frequencies
und -wave length or wave lengths desired to be used,
the hours of the day or other periods of time dur-
in which it is proposed to operate the station, the
purpose for which the station is to be used, the type
of transmitting apparatus to be used, the power
to be used, the date upon which the station is ex-
pected to be completed and in operation, and such other
information as the lcensing suthority may require.
wuch application shall be signed by the applicant
under cath or affirmation,

fnch permit for eonstruction shall show specifically
the earliest and latest dates between which the ac-
inal eperation of such station is expected to begin,
and shall provide that said permit will be auto-
matically- forfeited if the station is not ready for
operation within the time specified or within such
further time as the licensing authority may allow.
uniess prevented by causes not under the control of
the grantee, 'The rights under any such permit shall
not be assigned or otherwise transferred to any per-
son, [irm, company, or eorporation without the ap-
proval of the licensing authority. A permit for con-
struction shall not be required for Government sta-
tions, amaieur stations, or stations upon mobile ves-
sels, railroad rolling stock, or aireraft. Upon the
completion of any station for the econstruction or
continued construction for which a permit has been
sranted, and upon it being made to appear to the
iicensing authority that ail the terms, conditions,
and obligations set forth in the application and ver-
mit have been fullv met, and that no cause or eir-
cumstance arising or first commsz to the knowledge
of the licensing authority since the granting of the
permit would, in ihe judgment of the licensing au-
thority, make ihe operation of such station aga.mnt
ihe public interest, the licensing authority shall issue
a license i the lawful holder of said permit for the
operation of said station. Baid license shall con~
form generally to the terms of wsaid permit.

Bue, 22, The licensing authority is anthorized to
designate from time to time radio stations the com-
munications or signals of which, in its opinion, are
liable to interfere with the transmission or reception
of distress signals of” ships. Such stations are re-
quired to keep a licensed radio uperator listening in
an the wave lengths designated for signals of dis-
tress and radio communications relating thereto dur-
ing the entire period the transmitter of such station
i in operation.

48, MKwvery radio station on shipboard shall be
mxumr’ed to transmit radio communications or sig-
nals of distress on the frequency or wave length
specified by the licensing suthority, with apparatus
capable of transmitting and receiving messages over a
distance of at least one hundred miles by day or
night. When sending radio communications or sig-
nals of distress und radio communications relating
thereto the transmitting set may be adjusted in such
a manner as to produce a maximum of radiation ir-
respective of the amount of interference which may
thus be caused,

All radio stations, including Government stations
apnd stations on board foreign vessels when within
the territorial waters of the United States, shall give
absolute priority to radio communications or sig-
nais relating to ships in distress; shall cease all
sending on frequencies or wave lengths which will
interfere- with hearing = radio communication or sig-
nal of distress. and, except when engaged in an-
swering or aiding the ship in distress, shall refrain
from sending any radio communications or signals
until there is assurance that no interference will be
caused with the vadio communieations or bm‘nals Te-
jating thereio, and shall assist the vessel in distress,
wo far as possible, by complying with its mstructwn-s.
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BEC. 24, Every shore station open to general pub-
lic service between the st and vessels at sea shall
he hound to exchange radio communications or sig-
uals with any ship station without distinction ax to
radio systems or instruments adopted by such sta-
tions, respectively, and each station on shipboard
shall be bound to eéxchange radio communications or
signals with any other station on shipboard without
distinetion as to radio systems or instruments adopted
by each station.

Sec, 25, At all places where Government and pri-

vate or cc\mmercial radio atations on land operate
in such elose proximity that interference with the
work of Government stations can not be avoided
when they are operating simultaneously such private
or ecommercial stations as do interfere with the
transmission or wreception of radio communications
or signals by the Government stations econcerned
shall not use their transmitters during the frst fif-
teen minuates of each hour, local signdard time,
The Government stulions for which the above-men-
tioned division of time is estublished shall transmit
radio communications or signals only during the f
fifteen minntes of each hour, local standard time, ex-
cept in ecase of signals or radio communications ro-
lating to vessels in distress, and vessel requests for
information as to course, loeaiion, or compass direc-
tion.

8ec., 26, In all eircumstances, cept in ca
radic communications or signals relating to
in distress, all radio stations, inciuding thnse uwned
and operated by the United States, shull use the
minimum amount ©f power necessary to carry out
the communication desired.

Skc, 27. No person

Sk 1 receiving or assisting in re-
eeiving any radio communication shall divulge or
publish the contents, substance. purport, effect. or
meaning therenf except through authorized chan-
nels of transmission or reception to anv person other
than the addressee, his agent, or attorney, or to a
telephone, telegraph, eable, or radio station employed
or authorized to forward such radio communic tmn
to ite destination, or to proper accounting or
tributing officers of the various communicating cen-
ters over which the radio communication may be
passed, or to the master of a ship under whom he is
serving, or in response to a subpoena issued by a court
of competent jurisdiction, or on demand of other
lawful authority: and no person not being author-
ized by the sender shall intercept any message und
divaige or publish the contents, substance, purport.
effect, or meuning of such intercepted message to any
person: and no person noi being entitled thereto shall
receive or assist in receiving any vadio communica-
tion and use the same or any information thervin
contained for his own benefit or for the benefit of
another not entitled thereto; and no person having
received such intercepted radio communication or have
ing become acquainted with the contents, substance,
purport, effect, or meaning of the same or any part
thereof, knowing thai such information was so ob-
tained, shall divulge or publish the cuntents. sub-
stance, purport, effect, or meaning of the same or
uny parf thereof, or use the same or auny informa-
tion thervin contained for his own benefit or for
the benefit of another not entitled thereto: Fro-
vided, That this section shall not apply to the re-
ceiving, divulging. publishing, or utilizing the con-
tents of any radio communication broadeast or
transmitted by amateurs or others for the use of
the general public or relating fo ships in distress.

SEC. 28, No person, firm, company, or corporation
within the jurisdiction of the United States shall
ttnowingly utter or transmit, ur cause to be uttered
or transmitted, any false or fraudulent signal of s
tress. or eommunication relating thereto, uor shall
any broadeasting station rebroadeast the program or
any part thereof of another broadeasiing siation
without the express authority of the originating sta-
tion.

BEC. 2%, No person, firm, company. or enrporation
construed to give the licensing authority the power
of eensorship over the radio communieations or six-
nals transmitted by any radio station, and no regu-
jation or condition shall be promuigated or fixed hy
the licensing authority which shall interlere with the
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right of free speech by means of radio communica-
tions, No person within the Jjurisdietion of the
iinited States shall utter any ocbscene, indecent, or

profane language by means of radio communication.

Huc. 30, The Seervtary of the Navy is hereby au-
therized unless restrained by international agreement,
under the terms and conditions and at rates prescribed
hy him, which rates shall be just and re-asnnahle. and
which, wpon ecomplaint, shall be subject 6 review
and revision by ihe Interstate Commerce Commission,
tn use all eadio stations and apparatus, wherever
lacuted, owned by the United States and under the
vontrol of the Navy lDepartment (a) for the reception
ages oifered by any
fews paper nubh hed in the Uinited States, its Ter-
ritories or possessions, or published by citizens of the
iInited states in foreign countries, or by any press
wialion of the nited States, and {b) for the re-
eeption and transmission of private commercial mes-
w#yes between ships, between ship and shore, between
incalittes in Alaska and between Alaska and the cou-
mental United States : Provided That the rates for the
ion of all such messages, other
wes between the Pacifie coast of the

2 Hawaii, Alaska, the Philippine Us-
in nda, and the Ovient, and between the United
states and the Virgin Islands, :hall not be less

than the raies charged by privately owned and oper-
d stations for like messages and service: frovided
ther, That the right to such stations for any
nained in thi n shall terminate
hetween any countries or localities ar
locality und privately uperaied =hivs

hutwe:eru any

shenever privately vwned and operated stutions ave
‘deble of meeting the nurmal communication require-
ments betweea such countries or localities or hetween

nd the
retary

any locality and privately operated ships,
ficensing aurhority shall have notified the
ui the Navy thereol.

Sge, 81, The expression “radio communication™ or
“radio communications” wherever used in ihis Act
merny any mmlhgenee message,  signad.  power,
pictures, ur cotamonicuiion of any nature transferred
by slectrical energy from opne point to another with-
ot the aid of any wire connecting the points from
sud nt which the electrical emergy is sent or ve-
veived  and  any tem by means of which such
iransfer of epergy is effected,

Any person, firm, company, or eorporation
nr refusing to observe or violating any rule,
regulation, restriction. or evndition made or imposed
by the licensing authority under the authority of this
Act or of any international radio eonvention or treaty

4
ratified or adhered to by the United States. in addi-
tion tn any other penalties provided by law, ypon

conviction thereof by a ecourt of competent juris-
diction, shall be pum-&hed by & fine of noi more than
¢ offense.

00 for each and

RIT =LA \nv person, hrm. company, or corporation
+ ho shail v » any provision ui this Aet, or shall
knowingly make any false oath or affirmation in any
afidaviv reyuired or authorized by this Act. or shall
knowingly muke any false oath or aflirmation in any
hearing  authorized by this upon cunviction
theres! in auy court of competent jurisdiction shall be
usunished by a fine of not more ihan $5,000 or by im-
prisnpment for a term of not more H\an five years or
hoth for each and every such oifense.

SuC. 34, The iriul of any offence under this Act
shall be in the district in which it iy vommitted ; or it
the atfense ~ymmitted upon the high seas, or out of
the dietion of any pariicular State or district,
the itrial shall be in the district where the offender
may be found or iuto which he shall be first brought.

5 35, This Aet shall not apply to the Philippine
islands or to the Umnal Yome, Jn international radio
matters the Philippine Islands aud the Canal Zune
shull be represented by the Becretary of Hiate.

HEC. 36, The licensing authority isx authorized to
~ie-»xgnate any officer or vimployee u! any vther depart-
inent of the Guvernment on duty in any Territory or
possession  of the 1inited @tates other than the
Philippine fslands sand the Cunal Zune, to render
therein such services in eonnection with the admin-
istration of the radio laws of the United States as
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snch authority may preseribe: Provided, That such
esignation shall be approved by the head of the de-
partment in which such person is employed.

Bec. 97, The unexpended balance of the iaoneys
appropriated in the item for **wireless communicaliont
taws," under the caption “Bureau of Navigation” in
Title 1T of the Act entitled **An Aev making appro-
priations for the Departmeuts of State and dustice and
for the judiciary, and for the Departments of tom-
merce and Labor, for the 1 vear ending June 30,
1927, and for other purpos approved April 20,
1928, and the appropriation for the same purposes for
he fiscal year ending June 30, 192%, shall be uvail-
able both for penditures incurred in the adminis-
tration of this Act and for expenditures for the pur-
puses specified in such items.  There ix hereby uu-
thorized to be appropriated for each fiseal year such
sums as may be necessary for the ministration of
this Act and for the purpose spevified in such item.

BEC, 3%, If any provision of this Act or the anpli-
m,’s,inr! thereof to any person, firm, company. or eor-
poration, ur to any circumstances, is held invalid, the
remainder of the Act and the application of wuch
provision to other persons, firms, companies, or core
¥ )ratmnsw or o other circumsiances, shull not be af-
i d therehy.

SEC. 39, The Act entitied “An Aet to rewulate radio
communication,” approved August 18, 1912, the juint
tesulution to authorize the operation of Government-
owned radio stations for the wuural public. aud for
other purposes, approved June 5. 1920, ux smended,
and the joint resolution entitled “Joint vesolution
Simiting the time fur which feenses for radio tmm-
mission may he granted, and for other purposes,” ap-
proved December 1926, arve hervby ropealed.

Such repeal, however, shall not affect any act done
or any right accrued or any suil or procesding had or
eommenced in any eivil eause prior to d repeni, but
all liab#ities under said laws shall continue and may
e enforced in the same manner as il committed ; and
all penalties, forfeitures, or [iabilities incurred prior
to taking effect hereof, under uny law embraced in,
changed, mwodified, oy repealed by this Act, may b
wrosecuted and punished in the same manner and with
the same effecl as if this Act had not been passed.

WNothing in this section shall be consirued us au-
thorizing any person now using or operaiing any ap-
paratus for the transmission of vadie energy or radio
communications or signals to continue such use exeept
nnder and in sccordance with this Aet and with a
license granted in accordance with the authority here-
mbetore conferred.

his Act shall take effect and he in foree upon
nd approval. wxcept that for and during a
pPl‘lUﬂ ni sixty days after such approval no hoider of
a license or an extension thereof issued by the Secre-
tury of Commeree under said of August 13, 1912,
shall he sublect to the penalties provided herein for
sperating a station without the license herein provided.

Suc. 41, This Act may be referred to and cited as
the Radio Aci of 1927,

S trays s

The Radio Engineering Labs of New York
ity have just put out their vew catalog
covering the short-wave cquipment which
they handle. It is more than a catalog as
it contains quite a bit of interesting und
instructive dope.
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How Far Is It?

By C. C.

ested in knowing how far away the

stations are that they hear, or per-

haps the distance at which their own
signals are heard. Few perhaps, realize
that it is impossible to get this information
direct from maps,

The earth is a globe and it is impossible
to represent any portion of the surface of
the earth correctly on a flat map. If the
portion is small enough (as for example a
single state) the map may be so nearly
correet that distances may be scaled off
upon it without appreciable ervors. In a
larger territory, as for example North
America, the effects of curvature arve con-
siderable and map makers are compelled to
compress some distances and stretch others
in order to get the map onto a flat surface.
Still, distances on a map of this size may
be near enough for those who are not
exacting, but when it comes to greater dis-
tances, such as a quarter way around the
world, map distances are hopelessly mis-
leading. Far from being able to wmeasure
distances, you cannot even compare them;
the greater, often appearing to be the
iesser.

For example, suppose that two amateur
transmitters in the neighborhood of New
York City have done some good long-dis-
tance work and the owners of these trans-
mitters compare notes. A says, “I worked
with a station at Cairo last night.” B re-
plies, “That's nothing, I talked to a ship
operator off Cape Chelyuskin, Siberia.” A
is probably very much impressed and thinks
that B has doubled his distance. It really
taoks that way on the map, but is very far
from it, as we shall see presently.

Now if we cannot measure the distances
correctly on the map, how are we to find
them? There are two ways; measure them
on a globe, or caleulate them, The first is
not good if you want accuracy. Even an
%-inch globe (which will not give very good
measurements) costs several dollars. Such
a wlobe is on a scale of 1000 miles to the
inch. Larger globes are very expensive.

To calculate the distance between {wo
places is quite easy. No knowledge of
mathematics is required beyond simple
arithmetic—for one does not need to under-
stand a formula to use it. You can solve
a problem in spherical trigonometry (as this
is) without needing to know a cosine from
a parallelogram, provided someone gives
vou the formula. You will need a book of
mathematical tables; four-figure tables are
wood enough. T beifeve you ean buy such

#nJBR, 10 de Mayo 412, Concordia, E. R. Argen-

tina. ¥. A.

MANY readers of QST must be inter-

Knight*

a book for a matter of cents and the more
expensive T-figure tables are no better for
our purpose.! An atlas is also needed, but
vou need not buy that. It is generally to
be borrowed at a library. A large map of
the world on Meecator’s projection is also
good if you cannot get the atlas. Now for
the procedure.

GETTING READY

First get from the map your own latitude
and longitude, estimating and measuring as
accurately as possible from the nearest
parallel and meridian shown on the map
{or indicated on the edge)}. If you are not
sure on this matter have a teacher give you
vour location from his large-scale wall-
map.” He will also be able to show you
how to go about finding such things on a
map. [t is important to have your own
position right, since an error here will affect
all your caleulations.

Having found your own position subtract
the latitude from 90 degrees and note the
figures down thus—
Latitude 410 North ecolatitude or polar
distance 49° (a)

Longitude 730 West

Now refer to yvour book of tables for the
sine and the cosine of your polar distance
and note them thus. (Never mind what a
sine or c¢osine is.)
71547

Keep these handy; they will come into all
your calculations, :

Sine a == Cogine a = 6560

CALCULATING A DISTANCE

Now consult some good map for the lati-
tude znd longitude of the place whose dis-
{ance you want to know. 'Pake Cairo for in-
stance.

Latitude 90 North Colatitude or polar
distance 60 degrees

Tongitude 33 East

I am only taking whole degrees; for ac-
curacy, closer measurements are needed.
If you do make closer measurements you
will be dealing in degrees and in minutes.
When making vour: subtractions it is then

1. The “tables” here referred to are thosg called
“Pables of 'Trigonometric Hunctions,” but it does
noti mafter if ome does not remember the name of
the study—just ask for the *trig functions.”--Tech.
Hd.

9, A surveyor can do this sort of thing beaunti-
fully. It is his business, He will also be able to
give your location down to seconds.—Tech. Ed.
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important to remember that a degree is
divided into 60 minutes. Getting back to
the Cairo problem. The formula we are to
use is written so as to give us an “angular
distance” which can be converted into miies
as will be shown later. For the present this
“angular distance” will appear as ‘“cosine
¢” or simply “cos ¢".

The formula for the finding of the angular
distance is

cos ¢ = ¢0s C sine a sine b -+ cos a cos b

In this formula one must understand that
when two or three quantities are written
after each other this indicates that they are
to be multiplied together, that is “cos a cos
b” means “cos a multiplied by cos b”. Of
course we must know what the various
things in the formula stand for. Their
meaning is as follows:

Cos ¢ is the angular distance we are try-
ing to find so that we can convert it into
miies.

Cos C (note this is the one with the capi-
tal ) iz the cosine of the difference in
lomgitude between your location and the
other place you are interested in.

Hin @ ¢o0s a are the sine and cosine of
vour own polar distance or colatitude——the

thing you found by subtracting vour lati-
tude from 90. Sin b and cos b are the gine
and cosine of the polar distance (colatitude)
of the other place,

These things may seem very confusing to
those who have not studied trigonometry
but thev are veally very simple as an ex-
ample will make them clear.

Let us get back to this New York-Cairo
problem and finish it. We now know that
New York’s polar distance (or colatitude)
is 'being- called 8 and that Cairo’s polar dis-
tance is belng' called b, also that C is the
difference in longitude between the two
places. From this we find (part of these
figures have already been set down before)

¢os a is .6560
cos b is 5000

44 sin a is 7547
60°  sin b is .8660

The “sin b and “cos b” were looked up in
the book just in the zame manner asg the
sin and cos for a.

Now we still need to find C,
that we will find cos C.

Now the difference in longitude between
73W (which is at New York) and 33E
(Cairo) is 106 degrees. 'This may look like
a sum instead of a difference, but remember
that it is distance that we are interested in,
20 that if both longitudes were west (or both
cast) we would subtract them, but with one
east and one west we must add them. A
wood look at the map of the world will

and from
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make this clear if you will remember that
all longitudes are measured from {reen-
wich, England., {f both points are in the
same direction from there we will naturally
have to subtract fo get the difference, but
if one is on each side we will need to add
as we did for the New York to Cairo ex-
ample. Very well—we have found that ¢
is 106 degrees and the tables show thai cos
106 degrees is minus .2756. 'When you try
to find this in the tables vou will see that
have introduced a complication that oceurs
only in long distances. The tables go only
to 90 degrees and you have just had to look
up the cos of 106 degrees—and will often
have to look up values for angles as 'hu:h
as 180 degrees. Fortunately the gsine of an
angle between 90 und 180 degrees iy the
same as the cosine of the same angle minus
90 degrees. In the same way the cosine of
an angle between 90 and 180 is the same us
the sine of the angle minus 90 degrees, eu=
cept that there is a minus in front of it.
Thus to find the cos of 106 degrees we first
subtract 90 degrees, which gives us 16 de-
grees. Then we look up the sine of 16 de-
grees and put & winus sign in front of it,
which gives us

cos 106 degrees == —~ sin 16 degrees = ~ 2756

When all of these figures have been put into
the formula it reads:

cos ¢ o 2766 x 7547 x H660 - 6560
x 5000
multiplying this we have

- 1801 - 3280 or 3280 ~ 1801
1479

Cos ¢

Now we look up the angle whose cosine is
1479 and we find that it is 81° 30’ or %1%
degrees. Now it happens that 1 degree of
a “great cirele” (don’t worry too much as
to the meaning of that) is 69.04 wiles.
Therefore the distance we ave interested in
is

% 69,04 miles or 5626.7 miles—
New York to Cairo.

%1%

Now from the same point near New
York to Cape Chelyuskin in Siberia is only
59 degrees (straight over the North Pole),
which is only 4073.4 miles, s0 A has beaten
B by 16504 miles although B’s distance
looked double on the map.

This proves my contention. If you want
to know vour distances you MUST calculate
them. A trial or two will convince you that
this calculation is quite zimple and easy,
even though at first it frightened you.
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The Most Useful Meter

By R. F. Shea*

BRHAAPS you wondér why the title of
this paper does not name the type of
meter that is to be talked about.
There is a good reason; the name of

the thing is so much worse than the device
itself and it would be too bad to scare any-
one off. The meter itself is certainly one
of the most useful things in radio, tho simple
enough to make and use.

The vacuum tube voltmeter can be built
up from the most ordinary equipment, can
be operated easily and makes light work of

FIG. t

numerous jobs that are otherwise expensive,
difficult, or even impossible. Just why this
is so will be understood more easily if we
first see what sort of things are possible
with ordinary meters and where there is a
gap that the vacuum tube meter ean fill.
THE USUAL VOLMETER

Referring to Fig. 2 we have at A the usual
direct-current meter which is one of the
most useful forms ever devised and which is
known as the “moving coil” or *’Arsonval”
meter. Here we have a *U” shaped magnet
between the poles of which is hung a coil of
fine wire. By removing the oover of an
ordinary d.c. milliammeter one may examine
the constructional details. The little coil
will be found secured to a shaft which turns
in jeweled bearings. The current is led to
and from the coil by hairsprings which also
tend to hold the coil in the “zero” position.
When a current is passed through the coil it
turns to a new position. Splendid meters of
this type are built to act as milliammeters.
If a resistance (“Res.” in Fig. 2A) is con-
nected in sevies with the coil we have a volt-

*Radio Enginecring Dept., American Bosch Mag-
neto, Springfield, Mass,

meter, while if this i$ omitted and a shunt
“Sh.” in Fig. 2A is added we have an am-
meter. The important point is that no mat-
ter whether we put on or leave off “Res.” or
“Sh.” the amount of power needed to make
the coil turn is the same and the shunt or
series resistance uses up additional power.
The sensitivity of the whole thing therefore
depends on the sensitivity of the milliam-
meter we started with and it takes power to
deflect the milliammeter—not much power
but some. It takes a little more power to
operate the voltmeter,

That statement is for the d.c. meter which
is the most sensitive of the lot. When we
come to the a.c. voltmeter and the statie
voltmeter, considerably less sensitivity is
possible and therefore more power is taken
by the meter. Since almost all radio work
is with a.c. this is very bad, as the meters
upset the current rather badly as a rule.

For instance, a common sort of a.e. fila-
ment voltmeter is that shown in Fig. 2B.
The current through the stator coil S manu-
factures an a.c. field which attracts the littie
iron vane mounted on the rotor. R. This
vane attempts to line itseif up with the coil
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Fi1G. 2 ORDINARY VOLTMETERS

and therefore turns the shaft and pointer
in the usual way, a hairspring tending to
resist the motion. This sort of meter is not
very sensitive and one of well-known make
takes 300 milliamperes at 15 volts, which is
full-scale. This does not mean that the
power taken is .3 x 15 watts by any means

because the power factor comes in—but it
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does mean that the current drawn is large
anough to upset many sorts of circuits. The
meter is quite all right for filament voltage,
of course. It is likewise all right for any
ordinary a.c. ¢renit,

In Fig. 2C we have another surt of a.c.
voltmeter., Here both the rotor and stator
are coils, This iz known as- the dyna-
mometer type of meter and has some gpecial
advantages as an a.c. meter, but it too takes
a fair current and more power than we like
to withdraw from an amplifier or oscillator
cireuit,

THE STATIC VOLTMETER

There is one sort of voltmeter that can be
used for both d.c. and a.e. without drawing
enough current (or power) h‘om the cireuit
to be at all troublesome. ‘This is the static
voltmeter, shown in Fig. 2D. The rotor is
a4 bit of thin sheet metal (aluminum for in-

------- \%—?{\h——m g
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sbance) shaped like a slim figure 8 and
mounted su as to turn inside of a pair of
“quadrants” shaped as shown in the sketch
The whole affair is, of course, a small vari-
able condenser. (ne side of the line to be
measured goes to the rotor and the other
aide to both stators 81 and 82. The stators
then attract the rotor and it trxes to turn to
the maximum capacity position (inside the
stators) against the usual hairspring.

Such a meter is not particularly sensitive
but has the very fine advantage that it draws
no current at all from a d.e. system (it
would be wonderful as a plate voltmeter for
small sending sets) and no measurable
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power from an orvdinary 60-cyele eircuit.
This begins to sound like the thing we are
hunting-—but it isn’t. As szoon as we con-
nect such a meter to an r.f. eircuit matters
are upset, for one can see that it is a variable
econdenser whose capacity changes with the
position of the needle and therefore the
tuning, neutralization, etcetera, of the cir-
enit are aimost sure to be upset.

What we need is a meter that takes no
power from the cirenit, that does not act as
a condenser—in other words, that acts just

ag if it were not there—but works. This
seems like a silly and impossible thing to de-
mand, but the vacuum tube voltmeter does
that very thing so closely that we can say
it does so exactly. EFEven in r.f. amplifiers
the meter does not upset matters, and that
is surely a delicate test,

EXAMPLES
All this has been vather general.

Fet:

us take a definite case. Referring to
Figure 3, suppose that we wanted :tn
find the vesistance of the transmit-

ting grid leak R, or the capacity of the
filter condenser ¢ or the inductance of the
filter choke L. The usual amateur does not
have a Wheatstone bridge and if he did have
the thing -would almost certainly not be
suited to u.c. work. The grid leak vould
be measured with d.c. but the c¢hoke and
condenser must be measured with a.c.

Suppose we tackle the job with the usual
meters on hand ir a sending station. They
usually run about this way-—

Jewell or Weston—0-15 flament volt-
meter—a.c.

Thermo-couple antenna ammeter
Not good for d.c.—0.K, for a.c. or r.f.

Weston thermogalvanometer on
meter—0-115 mils g.c. or r.f.

Milliammeter (d.c.) 0-13% for driver grid
eireuit.

Now there may be some other meters,
and again some may be missing—but let’s
try it with the ones listed. -

Suppose we start with the filter choke ag
shown in Fig. 3B. The idea is, of eourse.
that if we know the voltage across the choke
and the current thru if we can figure its
reactance from Ohm's jaw—

X = B/

If we try it, the meters we must use will
he the 0-15 a.c. voltmeier and the 0-5 ther-
moammeter. These z.ov instruments are

(e

wave-
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very crowded at the lower end of the scale
and we cannot get decent readings on volt-
ages below 5 ov currents below 2,

Now if our choke has an inductance of 10
henrys (which is 4 normal value for a filter
choke) the reaciance is 3770 ohms uat 60
cyeles, If we use 10 volts at 80 cycles across
the choke the current thru it will be only
2.6 milliamperes. None of the available
meters can measure this current and we
would have to get a very expensive thermo-
couple. We could push the current up but
that would tend to produce saturation of the

core-choke, thereby wiving an  incorrect
value of L.
T
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Kven if we had a pair of meters better
fitted to the job we would still find troubles.
Suppose that the meters fitted the job
and we made a measurement. Are we fo
do it with the voltmeter cunnected to ¥ or
to 4?7 If we connect to Y the voltmeter
current goes thru the ammeter and the am-
meter veading will be badly off—ihe volt-
meter may draw 300 milliamperes,
This would not only throw the current read-
ing badly off but might actually burn cat
the thermoenuple suggested above, If we
connect to 4 the voltmeter will be off be-
cause it measures the voltage across BOTH
I, and A. The results in either case are
inaccurate. They can be corrected—hut one
must know how and in some coinbinations
the correction is a very large part of the
whole result, which means that the resuits
are not at all accurate. We need a volt-
meter that draws no current.

AMPLIFICATION MEASUREMENTS

To make the thing really bad, let us take
a look at the most troublesome measure-
ment of all—amplification. Looking at Fig.
4 we wish to measure the amplification be-
tween the points X and Y—in other words,
the amplification of the 1st tube and the
transformer Tr. No. 2. Imagine what would
happen to the amplifier if you tried conneci~-
ing an ordinary 0-15 voltmeter across it at
X and another one at Y. Would it keep on
amplifying ? Hardly; the meters would
zhort-circuit the amplifier, because their im-
pedance iz low and they draw too much
current from the system.

So much for the defects of the ordinary
voltmeter in radio work. Now for the
vacuum tube meter.
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VACUUM-TUBE VOLTMETERS

By a vacuum-tube voltmeter we mean
combination of a tube, a sensitive milliam~
meter and the necessary batteries—this com-
bination being so ar tdnp:cd taat Lhe reading
of the milliammeter is an indication of the
voltage impressed on the input of the
vacuum tube.

The general connections of such a volt-
meter are shown in Figure 5. T is a vacuum
tube of the usual 201-A type; MA is a mil-
liammeter having a full scale range of about
1.5 milliamperes (such as is used in the grid
circuit of drivers). Weston makes a small
instrument having this range, which servex
very well for the amateur’s vacuum-tube
voltmeters, but for great precision we must
n turally use extrem ly accurate meters,

With the values of filament, plate and
w#rid potentials indieated, the grid of the tube
is operating at a point well down on the grid
voltage-plate current characteristic, and the
plate current will be about one-tenth mil-
liampere. If now an alternating potential
is impressed on the input terminals. the
erid will fluctuate periodically about this
initial bias and, due to the shape of the char-
acteristic, the positive loops in the plate
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current will exceed the negative loops., =zo
that we have an increase in our average plate
current, this increase varying with the im-
pressed alternating voltage. In other words,
our-plate milliammeter will show an in-
creased reading when the a.c. is impressed
on the grid. For example, an input voltage
of five volts with the values shown in
Figure 5 will increase the plate current from
about one-tenth milliampere to one milliam-
pere.

if we calibrate such a vacuum-tube volt-
meter by varying the input voltage and ob-
serving the reading of the plate milliam-
meter, we can plot a curve from which we
may obtain the voltage for any reading of
the milliammeter. A typieal curve for such
an instrument is shown in Figure 6. While
this is the general basic type of vacuum-tube
voltmeter in actual practise. there are many
refinements applied to fit it for wvarious
particular uses. Some of the different types
of commercial vacuum-tube volimeters are
szhown in Figure 7. Type A is the same as
the general type with some refinements to
fauhta’te usage. In mampulahng’: this de-
vice the proper A, B and C batteries are used
and the plate current is always brought to
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some predetermined value, such as one-tenth
milliampere, The impressed voltage is found
from the reading of MA and a curve similar
to that shown in Figure 6. This voitmeter
iz very useful for measuring a.c. voltage

TYPE B

TYPE A mid,

T

from one volt up to about twenty volts. The
lower limit is set by the precision of the in-
strument, and the batteries and tube used
determine the upper limit, as the plate
current cannot increase once saturation is
reached.

If the alternating voltage to be measured
is superimposed on a direct voltage as for
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instance, if we were measuring the voltage
across the loud speaker in the plate circuit
of a tube, where there is both direct and
alternating current, the first type V.T. volt-
meter would be unsuitable since the bias of
the grid will be changed by the d.c. com-
ponent of the volt ge to be measured. To
measure the a.c. voltage we must block the
orid of the V.T. voltmeter to d.c. and use
a4 grid leak to tie the grid down to a definite
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potential, This gives us our type B of Fig.
7, with a blocking condenser of about one
microfarad and a grid leak of one-half
megohm. ‘These values of condenser and
leak have been found quite satisfactory over
a range of frequencies going from
andio frequencies into the radio
brand.

There are several disadvantages
encountered in the use of the type
B voltmeter. One is that the de-
vice is not frequency free. The type
A meter can be calibrated at one
frequency and it will be accurate
over the whole range. However,
there is a change in reading of tha
type B meter, as we go down in fre-
quency, due to a loss of input volt-
age in the blocking condenser when
the reactance of this condenser be-
comes comparable with the input
reactance of the tube., The bhest
plan is to use as large a condenser
as possible, but the bigger con-
densers are expensive and bulky
mnd are likely to he leaky. If they
are, some of the d.c. that we are try-
ing to block out comes thru and is
impressed on the grid. Therefore,
our practical consideations limit
the blocking condenser to about one
ufd.

A more important limitation of
this type B voltmeter ig that on
strong signals it exhibits a satu-
ration effect, that is, an increage
in signal produces little or no further
increase in plate eurrent. Our character-
istic for this device would follow the curve
of Figure 5 for a distance and then would
branch off to the right, approaching a hori-
zontal line. 'This limits the upper limit of
our voltmeter to the point at which this
saturation effect beging to appear, and this
is usually uncomfortably low.

The explanation of this effect is that a
heavy incoming signal drives the grid posi-
tive, causing it to draw considerable current.
This current, passing through the grid leak,
forces the grid bias down and we arrive at a
point where the grid bias is forced down to
such an extent that it compensates for the
incoming signal and there is no increase in
plate current. To avoid this it is necessary
to make our C battery large enough to pre-
vent the grid from swinging positive. For
instance, if we wish to aftain 2 maximum
value of ten volts of a.c. input, our grid bias
must exceed this value and will preferably
be about twelve to fifteen volts. Of course,
if we use a large C bhattery, we must in-
crease our B battery also in order to avoid
working below cutoff.

Up to this point little has been said about
the sensitivity of these devices. Tt is evi-
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dent that we will obtain more accurate re-
sults if we use precision instruments, but
there is a limit even with these. For ex-
ample, if we set our no-voltage plate current
at one-tenth milliampere, our lowest meas-
urable voltage is that giving the
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few tenths of a microampere easily readable.
In this manner it is possible to measure ac-
curately as low as one-tenth of a volt, where-
as the other types will not go below a volt.

There is still one other type of voltmeter

low, vreadable change in plate
current. We might use a precision
meter having 1-3% milliamperes

full scale.

Let us say that an input of %%
volt on the grid changes the plate
current by ten microamperes, or
one-one hundredth of a milliam-
pere. Qur plate current has gone
from .100 to .110 milliampere,
which is a very small change even

on a precision meter. It is easy
to see that a voltage of one-half
volt is going to be hard to measure.
It is this consideration that fixes our lower
limit with the above mentioned types of V.T.

FIG. 9

voltmeters but there is a third type which is
capable of still greater accuracy, and this is
shown ag type C.

FIG. 10

which is the most sensitive of all and which
is of great usefulness in r.f. measurement
work where very low voltage levels are
used. This type, shown as type D, is called
the condenser-leak voltmeter to distinguish it
from the others which are called negative C
detectors. The first three types depend upon
the curvature of the plate current-grid volt-
age characteristic for their rectification,
whereas the fourth uses the principle of
cumulative grid reetification, employed in
our radio receivers, to obtain greater sen-
gitivity. i

This voltmeter is identical with type C
except for the addition of a .00025 pfd. grid
condenser, a 4-megohm grid leak and the
absence of the C battery. There is one
fundamental difference in the operation of
the two types of voltmeters. The negative
C voltmeter causes a rise of plate current

S£002F
It is noticeable that this type Lan ay
js identical with type B except ot ,
that there is a battery and re- N 73\ ~2 3 wire cable o
sistance shunted across the oyt ‘—eom—om—-—e -0—-——""*—"-0-3..\*
meter. This is called a bucking- - I A\ swire cable

out battery. Its purpose is to
circulate a direct current thru
the meter, equal and opposite to
the plate current, so that the net
current thru the meter is zero.

In other words, all the d.c. plate current
is detoured around the meter thru the
bucking-out battery.

If the plate current is changed, however,
by the impression of a voltage on the grid,
this change in plate current will manifest
itself on the meter in the plate circuit. Itis

" thus possible to use a very sensltive micro-
ammeter in this place, as it does not pass
the one-tenth milliampere plate current, and
thiz microammeter will make changes of a

- o] T 5oy x‘:bitt;:/es
F1G. 11 TN
I (D i bucking aul
battery)
when & signal is impressed, whereas the
condenser-leak type causes a decrease. This
ineans that the microammeter must be con-
nected in the opposite way from Figure 7C
in order to read correctly. In the type D
voltmeter, the bucking-out battery is larger
than in the type C since the plate current is
higher due to removal of the C battery.
When using a sensitive meter and a buck-
ing-out battery, it is customary to use either
a multi-range meter, such as those made
by Rawson and Weston, or to use a shunt,



across the meter, so that the normal plate
current can be brought down on the seale
befove being bucked out. The bucking
voltage 1s now adjusted until the meter
reads zero, when it can be shifted to a more
sensitive gcale, or the shunt removed. The
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user must be very careful to either shunt
the meter or go back to a higher range be-
fore tuning the tube or disconnecting the
bucking-out battery, as otherwise the meter
will be burned out.

It is evident that a V.T. voltmeter of this
last type needs vory accurate adjustment of
the bucking-out itage. This iz more
casily accomplished by the use of a variable
resistance than by changing the bucking-out
battery. Also, there is less danger of ue-
cidentally burning vut the meter by shifting
taps on the battery with the meter on a
sensitive scale,

Flgure TE shows an rf. VL. voltmeter
of the 7-D type with a few refinements for
accurate adjustment of the bucking-out bat-
tery. The 5000-0hm variable registance
wives a rough adjustment and when the
runge has heen shifted to the very sensitive
ile, the putentiomefer (‘all be used to bring
A typieal
«-ahbratmn curve for wch a V.T. voltmeter
is gshown in Figure &.

The accompanying photographs show
some typical voltmeters of the above types.

K

[a—

AL,

FIG. i3

Fig. 1 is » combination of types A and B—
it is a type B meter with a bhinding-
p”\tj cnnnected to the grid so that it can be
used without the bhlocking condenser and
leak.  This model uses a small Weston
Model-301, 1% milliampere meter in the
plate ¢ireuit und has a faiv accuracy for
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voltages between two and szeven volits.
Higher voltages may be measured by ve-
moving the meter and substituting one hav-
ing a hlgher range.

Figures ¥ and 10 show photographs of two
of the type 7-E vacuum tube voltmeters.
Figure 9 is u complete vacuum tube volt-
meter, while in the other the meter has been
split into two sections for convenience in
reading the meter. (ne section coataing the
tube, the filament voitmeter and the iilament
rheostat, while the other has the mieroam-
meter and the controls for adjusting the
bucking-out voltage, The first haif may he
maced where the voltage is to be measured
and connected to the ather half by the three-
wire cable, z0 that the microammeter is
placed where it is conveniently readable.
The eonnections in the two halves are shown
in Figure 11. [t will be noticed that in the
v.f. voltmeters, the tube iz cowmpletely
shielded and filament and plate heavily by-
passed to prevent undesirable pick-up. This
ix very necessary when working with great
at low intensities.
inements have been made from
time to time in these fundamental forms of
V.1, voltmeters in order fo suit them to
some particular purposes, but for general
usage the types mentioned zbove will be
found to =uffice. With s little thought for
the limitations and adaptabilities of these
devices, they can be made to perform many
useful measurements in radio laboratory
work.

Probably the most useful field for this
type of instrument is in the measurement
of vain through either an r.f. or a.f, ampli-
fier. Fi igure 12 shows a set-up for measur-
ing the gain from grid to grid of a ~mgi9
stage umplifier, using either un r.f. or af.
transformer. T. is not shown particulariy
as either type, as the conmnections are the
same with the addition of the tuning con-
denser across the secondary if it is an rt
iransformer. It is seen that the gain is
measured by taking the input to the ampli-
fer tube off the potentiometer, Bi-R. and
placing one vacuum-tube voltmeter ueross
R-R. and another across the secondary of
T.. The potentiometer is adjusted unrﬂ both

vacuum-tube voltmeters read alike, in which
condition the gain is given by the step-down
ratio of the potentiometer or—

Tf this layout is used in af. work, the
vacuum tube voltmeters are of the 7-A
type. If it 1s at t‘i., they are of the type
shown in 7-B. This is one case where only
a V.T. voltmeter will serve the desired pur-
pose, as any other voltmeter placed across
the secondary of T. wonld not simulate the
actual load at all and we would get a very
erroneous value of gain, This set-up is used
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to measure the gain thru various types -

of wf. and a.f. transformers at various fre-
guencies.

In eonnection with the measurement of
amplification, another characteristic of V.T.
voltmeters comes in handy. Since the change
in plate current depends upon the wave form
of the impressed signal, we will obtain dif-
ferent readings if we reverse the impressed
voltage, unless it is of a symmetrical wave
form. This is because one side of the wave
form is higher than the other in a distorted
wave form and the average values of each
side are different. Therefore, if the voltage
is impressed on the grid one way, the top
average will determine the reading of the
voltmeter, whereas if we reverse the voltage
the other average is the determinant. We
can thus check the wave form of an osecil-
fator by connecting a V.T. voltmeter to its
output thru a reversing switch, and if the
veading changes on throwing the switch,
there are harmonics present.

Another use of V.T. voltmeters is in the
measurement of high impedance. Figure
13 shows a set-up for the measurement of
high inductances at low frequencies, with
blasing current circulating thru the coils.
1t is seen that the method consists of con-
necting a resistance in series with the im-
pedance to be measured, and placing a V.T.
voltmeter across each. The resistance is
adjusted to make both meters read alike
when its value equals the desired impedance,
When measuring chokes with d.c. the meas-
urement is made as shown, using two chokes
and splitting the batfery in equal halves,
as shown, so that no d.c. is impressed on

cither V. T. voltmeter. This method can
be used to measure large filter condensers
UX 199
==/
MA
L ey Lsma,
C Scale
o Ll
43V
FIG. 14

by connecting them between the points X X
instead of the chokes. An extremely useful
application of the V.T. voltmeter is that
illustrated in Figure 14, which shows a
wavemeter with an attached vacuum tube
voltmeter. In ordinary wavemeters we are
limited in precision by the resistance of our
measuring instrument unless we indicate
resonance by a meter in the oscillator which
is often inconvenient. In this wavemeter
the V.T. voltmeter replaces the usual mil-
Hammeter or bulb and is placed across the
precision condenser, The only resistance in
the tuned circuit is that of the vo’l and con-
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denser, plus some dielectric loss, and a small
loss caused by the input of the V.T. wvolt-
meter being less than infinite in resistance.

I our c¢o1l is low in power factor, we can
construct a wavemeter which is extremely
accurate and sharper than most other wave-
meters. In this parvticular wavmeter the
41 volt baitery supplies plate as well as
hlament for the 199 tube for economy of
parts. If greater sensitivity is desired it
may be obtained by placing a B battery in
the plate circuit, but for our purposes the
4% volt battery was quite suflicient. This
wavemeter is shown in the accompanying
photo, Figure 15.

There are many other purposes to which
vacuum-tube voltmeters will lend their
adaptabilities, but these are among the most
common and the most important, and will

¥FIG. 15

serve to show the great utility of such a
device. It can be easily seen that the scope
of this instrument in the field of radioc meas-
urement is vast indeed, and that it occupies
an enviable position among radio instru-
ntents, When we consider that this instru-
ment serves to give us comparative, con-
structional data from which to design our
transformers, our coils, our condensers and
even our radio sets, it is evident that this
one instrument is easily one of the most use-
ful in all rado work.

. &:Strgys“@

8ASQ wants to find out, “Does the relay
relay relay?”

3CDQ has been workmg eiACD and not
¢ilER as stated in the January issue.

We are told by 8RL that any stations
tuned in on his Grebe Synchrophase mav
also be heard on 10, 20, 10, 80, 100 or 200
meters on his (,R 18 located two floors
above it. These sets certainly act like
sisters under the cabinets.
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A Ten-Cent “Bug” Key

By George P. Taylor®

HAVE a “bug” that cost me actually only

& thin dime; and that was for the neces-

sury huts and screws,

In 1925, OST described a home-made
bug but it was of the double-bar type. The
one I will describe is of the single bar type
and is a blt easier to construct.

0, 1,2, 3, 4, and 5 are small metal brackeis
about %" wide and bent at right angles,
being screwed to the base with " waod
surews. The brackets were not threaded
for the machine screws, it was simpler to
use 4 nut on each side.

The base is of wood (614" x 28" x % ").
The arm 6 is of the same metal and size as
that of the brackets and about eight inches
fang before being bent und twisted. The
knob or *“thumbeater” 7 is a cylindrical
piece of wood 1% ” in diameter and %~ long.

Pash )

Dot}
Sekdered
Cantact

labie

5

A and W - womf.frrews lhru to
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Cross geation

Liered are
4 - SIOEVIEW OF END VIEW OF
SIDE VIEW THUMBEATER"7"  BRIDGE “F” & "X~
aof 0,1,2.34,5

The dot eontact extension and the vibrator
arm, 8§ and 9 reepectlvelv are of spring ma-
terial, 1 made them from an old corset
stay. The vibrator & is 3/16” wide and
114" long from the npenmg of the thimble
t0 to the beginning of its free end on the
main arm. The whole length is about 4.
% is soldered to 9. All contact points uare
drops of solder! Thev are filed a slight bit
to insure fair flatness. [ used acid core
solder.

10 ix a common wmetal thimble filled
partially with solder. The solder performs
two functions here; holds the thimble on the
vibrator arm and acts az the usual weight
on_the vibrator,

The springs A and B are of brass wire.
Both springs are fasiened to the main arm
by the screw B, which also fastens one end
of the vihrator arm Y. This connection, in-
cidentally, is one of the electrical connec-
tions and should be made with care. .

The main thing in the whole lay-out is

*9BAN, 728 Second Sireei, Henderson, Kentucky,

The little bridge F is of
%7 metal gtrip., A hole ig drilled in its
center as shown in the diagram, and u
machine screw is inserted aund soldered to
F-—ulso a portion of the screw where it
protrudes from ¥ is coated with solder. A
similur hole iz drilled in the main arm 8.
The solder on the serew is filed until it will
slide easily into the hole just drilled in the
main arm. A nut and lock nut are put on
and you have a pretty good bearing. Mine
has given me no trouble, A drop of il will
help it.

The wiring is dotted. No binding posts
need be used. Connections are just made
to the wood screws that fasten the brackets
to the base.

The adjustments are a bir tedious I will
admit, but all finished you will be proud of
the aetion of vour handiwork.

In dd,]ustlng’, start at the springs. With
all “set-screws’”’ Jear adjust the main urm
§0 tbat when idle it lies parallel to the sides
of the base and with the springs A and B
fairly taut. Then set stop 4 up close to the
main arm. When the main arm is against
the stopping post 4 the dot contact 8 shouid
rest lightly against 3, its other contact.
The dash contact 5 is brought up close to
the contact on the main arm 6. The ur-
rester 1 should rest against the thimble
weight 10 when the arm is idle.

Further adjustments can be wmade by
touch and with a buzzer. Varving the stop-
ping post 4 the slightest degree will nhfmorn
the speed nt the bug., Incidentally, this is
a nice helpful factor,

I buily the thing one afternoon with a
soldering iron, a screw-driver and a drill.
T hooked it to my regular key and use either
according to my monds,

My outiit doesn’t lovk so all-fired neat
hut it’s effective. In the same way I am
no artist. with the pen or this dewzlptmn
would be plainer and in fewer wovrds, but [
think it’s all here.

the bearing X.

Kin { HAVE NINE BUCKS

HRRE'S MUH PAY ENVELOPE.
THIS WEEK TO BW A MEW
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Electrolytic Filter Condensers
By Louis F. Lenck®

operation last fall my tone hag 1n—

variably been reported as “pure d.c.”

The answer lies in home-made electro-
lytic condensers with a 50-to 100-henry
choke coil in the regular “Brute Force” filter
shown in Fig, 1. A very ordinary filter will
wive a smooth output if very lightly loaded
but large condensers help greatly to keep
“the output smooth when the load iz in-

SIN CE my transmitter was put back into

= ey 30 - ey
M
A | KETIFIER |5 r.f'- 2 do Faantler
S, wacks of /
R priales
L6 1,
creased. A rveally large capacity in paper

condensers becomes very expensive—and
that's where the electrolytic condenser comes
in.

Of course much depends on the proper
adjustment of the set. Frequently the tone
of the transmitter can be improved very
greatly by simply using a grid leak of 2 or
3 times the usual resistance. The plate
current will be reduced and the antenna cur-
rent generally will not fall in proportion.
Changing the r.f. choke, loosening the
muphng and 'Iroppmg the input (fewer

grid turns) all help to improve the tone. It
xbnt necessary to wait for reports—just
listen to a weak harmonic of the transmitter
with your own receiver,

The best proof that these things are really
warth while is that by simply ignoring them
one ean produce any sort of a rough tone
{ra.c. or even a.c.) from a good d.c. gen-
aerator or even a storage battery.

The axe I want to grind, however, con-
cerns the formation of the plates in an elec-
trolytic condenser. My first attempt along
this line was not all that could be desired,
in fact I ruined a couple of guod electro-
lytic rectifiers trying to. use them as a
source of d.c. to form the condenser plates.
The instructions I was following stated that
w.c. positively was not of any use cxecept to
ruin vondenser plates that were already
formed. Well I didn't even pet the plates
started to forming with my chemical recti-
fier.- T found that the current required at
the beginning of formation was entirely too
heavy. [t ran up to 100 mills or 850 per sq.
inch at the very beginning.

My mnext thought was to take the con-
denser ty » power plant where d.c. was avail-
uble, Th1s was a very fine idea except that

'»“'E»ANX. 1718 an. 14th 8t., Lincoln, Nebraska.

it is yuite a trick to move a “pie plate stack”
condenser across a room without spilling a
good share of the viectrolyte,

THE PIE PLATE CONDENSER

Here is the method eventually evolved.
Stacks of aluminum pie plates are used.
Suitable plates can be purchased at S. 5.
Kresge's 25¢ stores for 10¢ each. Assume
we have 750 volts of R.A.C. to be tiltered.
Allow 60 to 70 volts per plate. The voltage
will tend to build up to peak value where
large capacities are used in the filter. It is
therefore possible to get 1.4 x 750 = 1050
volts of d.c. &t no load. However, the re-
gistance of the transformer, rectifier and
choke (and the load due to slight {eakage
through the condensers themselves) will
pull this down. You will still get 750 volts
if the load put on the ¢ondenser is not too
heavy. Allowing 65 volts per plate we find
that 11 plates are required. One of the
plates in a stack is simply an electrode so
we will use 12.

Now suppose we have them all properly
stacked and spaced and we are ready to
put in the electrolyte. Put the condenser

just where you expect to use it. Now fill
HO VO AL, Bine
;5 feciric
;gﬂva:;k’lzlm &!ﬂ bamp
Fye plates 2 Clps
! - ? ™
g
Slectrvc fron
FIG. 2

each plate with electrolyte made by dis-
solving ammonium phosphate or borax in
distilled or rain water.! Make a concen-
trated solution using coid water. Fill the
plates to within %t -inch of the top and add
i -to Y-inch of ordinary automobile cylin-
der oil. The oil is only to prevent evapora-
tion or creeping out and crystallization of
the solution.
FORMING

The apparatus required for forming is as
follows:

110-volt source of a.c.

2 clips

1 electrie iron or toaster

1 40-watt lamp with socket

Some lamp cord for making connections

The apparatus iz connected as shown in
Fig. 2 which is almost ﬁelf—explanatorv,

1. The ammonium phosphate is pmhahlv the bvt-‘
ter since there is less difficulty with “creeping” of
the solution, also because there iy a bit less tendency

to eortode the aluminum if it is impure—Tech, Ed,
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The 40-watt lamp mervely acts asg an in-
dicator,

Fix one e¢iip on the upper pan and the
uther on the one helow it. The condenser
at first acts very much like a short-cireuit
and the lamp will glow brightly, but the
heavy initial charging current (above 5
amperes) will ¢anse the plates to form
rapidly at first. The lamp will immediately
hegin to get dimmer. At the end of about
one minute it will be fairiy dim. Now
move the ¢lips down one plate each and treat
the next pair of plates the same way. By
the time you have given each of the 12 pairs
a one minute treatment vou will find the
whole condenser quite warm to the touch.
f.et it stand until the next day or until it is
eold, Repeat the forming process as be-
fore but you can continue a little longer this
time us the condenser will not heat so
readily as it did the first time.

Repeat this forming process a couple of
times more or until the lamp shows very
little light or none at all (current going
through both lamp and iron aiways). ’

The condenser is now pragtlcallv formed
and can be connected directly into the filter.
It will have u leakage current of only 5 to
15 milliamperes und a capacity around
G ufdst  After being in use for g while the

_FIG’S

Material and dimensions for rack to hold pie
piates 914" In diameter.

2 end pieces 357 x 9147 x 9147,

i atrips 196" x 347 x 7" with siots 5/16” apart and
3716" decp.

Serews, ete,

The end pieces are %" less across each side than
the diaraeter of ihe plates msed. The rack can be made
double height and will then hold both stacks of plates.

leakage current may be still less. It some-
times gets as fow as 3 mils.

Tt is a good plan to give the condenser a
little attention about once every four or six
weeks to see that the leakage current is low

and remains so. This can be done by putting a

o

2. The vapacity of efch section devends on the area
of the plates and the voltage at which the vondenser
s formed and used. Forming at 100 volts should
produce 8 condenser with a capacity around 5 mlero-
farads per sauare inch of plate aren or about 500
microfarads per plate. Since the seections are in
series this must be divided by the number of plates.
‘Fhere are 11 piates in the string deseribed therefore
the resultant capacity is about 45 microfarads. Prac-
tically the capacity usuatly ecomes out lower. But
even 20 microfarads is, & good capacity.--Tech, Bd,
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¥ to 100 vange milliammeter temporarily in
series with the condenser. It can also he
done by the use of 4 wooden handled screw-

§0
Al Vi
40 current e
30 ﬂ“(’é -
20 s ﬁy ———
¢
10 :r‘j/

S0 60 70 80 90 100 1O
Voils per plate
FiG.4 CONDENSER LEAKAGE

driver. Short-circuit each pair of plates in
turn with the current turned on. A fat
spark can be drawn from each pair that is
still properly formed. In case one or two
pair show a weak spark or no gpark at all
use the original a.c. treatment on them and
they will again do their duty.

CAUTION: While forming do not let the

solution get 30 hot as to boil, Thls will
ruin the film aiready formed and it seems to
Lie harder to form the second time. In fact,

do not let the plates become uncomfortably
warm to the louch., The cooler they ure
kept during formation the heiter.

Do not try to fill the plates too full of
solution. 1t will tend to creep out and to
crystalize along the edges. This will be
egpecially harmful if it soaks into any
wunden or fiber spacers you may have used.

Fig. 3 shows a convenient way of making
a rack for pie platea. Aluminum lightning
arrestor cones can sometimes be secured
frotn power companies, They discard these
plates even if only very sllghtlv defective.
Get them if you can and also the spacing
washer as they are great. They are easy to
mount and space and have ubout twice the
area of pie piatev

Electrolytic condensers of this type have
two principal virtues. One is cheapness,
Your filter can boast of 20 mikes with about
the same cost o its owner as if it had 4
mikes of she ordinary paper dielectric
variety. The other is that too high a volt-
awge will not wreck it. Of course the thought
of the work required to make one may give
a fellow "that tired feeling™ but how about
the “feeling” one e“{pexlemes at the pit of
the stomach about the time he unexpectedly
blows np a bunch of paper condensers?

Just how near pure d.c. will this filtered
ra.c. wive? With 15 ufds. across each end
of a 50-to 100-henry choke the twenty mefer
& g'nalc- from this station have been reported
as “pure D.C.” about a third of the time and
as “D.C." in every other case where a re-
port has been received. )

The two curves of Fig, 4 show how the
ieakage current through the condenser
varies as the voltage ucross the condenser
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is varied. Note that it would be a waste of
wood pie plates to allow any less than 60
volts per plate, also the leakape increases
very rapidly after a certain voltage is
passed. According to the lower curve it
seems as if 80 or 90 volts would he a safe
upper limit, This is not the case, however,
as sometimes they do not work out quite as
well as the one from which the curve was
drawn. 70 volts should be the upper limit.

If 110 or 220 volts d.c. is available no
doubt it would do as well or better using
the above plan of forming.

By using the above plan each plate is
formed separately. All plates will behave

about the same when the condenser is put .

into service. This is not usually the case
when a number of plates in series are all
formed at the same time from a high voltage
souree, Some will not start forming as
quickly as others and these will turn out to
be “duds”. Our chem rectifiers are usually
formed in series. Did you ever see one
without a couple of “duds” in it?

The Army-Amateur Affiliation
{Continued from Page $3)

Army, offers many great opportunities.
Amateurs are asked by the Signal Corps
to furnish more than message channels.
They are asked to assist in the solution of
radio research problems, and to report on
developments of their own which might
be of great value to the Signal Corps in
carrying out its own misgion,

One of the greatest advantages in the
close relationship between the two organ-
izations is that a large group of American
¢itizens is made familiar with the Army
and its system of communications and a
more friendly spirit can be created be-
tween the military and the young men of
the country.

The relationship between the American
Radio Relay League and the Signal Corps
will furnish, at a time of great disaster
or emergency, thousands of intelligent, en-
thusiastic, und skillful radio operators and
chgineers capable of operating communi-
cation equipment of the Signal Corps dur-
ing the period of the emergency. During
normal times, it will promote the ecordial
feeling that now exists between a large
number of voung men and the military.
It will stimulate the research instinct
among those radio amateurs who are so
inclined, thereby producing advances in
radio communication that have hitherto
bheen undreamed of.
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The new Raytheon type BH rectifier tube

. has several things about it which should

make it a nice low-power transmission de-
vice. The maximum a.c. input voltage is
350 per anode. The starting voltage is
165 and in their standard B-eliminator cir-
cuit it will deliver 200 volts at 85 milliam-
peres. The regulation with the new tube
is exiremely pood, the 00-volt drop in the
tube remaining constant for drains of from
20 to 85 milliamperes. For use with a
201-A tube in a small transmitter, the Ray-
theon rectifier should be quite the berries,

Our friend Doc Bidwell of Washington
suggests that DuPont’s Duco Household
Cement is the latest thing for sticking any-
thing around the shack providing the ma-
terial to be stuck to is nat rubber. Doc
says the Duco stuff is superior to the col-
lodion-celluloid compounds we have been
using on coils, ete.

R. Palmer, 8PY, makes the following
suggestion for adapting the UV bhases to

\\Af\ o4
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UX sockets. A fone-cord tip is soldered

over the filament prongs and the lower ends

ﬁf them clipped off. The illustration shows
oW,

BANL had a close shave. He had svimnc
storage batteries on charge and one of the
caps that had been removed and laid to
the side of the vent hole fell back on if
and sealed it up again. He took the clip
off the terminal without shutting off the
charger and the spark ignited the gas in
the cell. Tt threw acid into his eyes and
over his face and hand. As he was only
about a block from a doctor, he shouted
for some one to take him there, He ar-
rived in less than five minutes and was
fixed up immediately. This quick work
probably saved his gight. Take this as a
warning fellows and alwaeys turn off the
charger before you take the clips off the
the battery., Don’t use any naked flames
near batteries either. .
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Experimenters’

HE report of this section is brief this
time because we are in a betwixt-and-
between position at the moment when

this must be written, that is to say the end
of February. This applies to almost all of
our activities, as follows.

THE NEW PROGRAM

Before starting a mnew “session” it is
naturally necessary to gain reasonably
complete information as to the past year’s
work, Some members of the section, per-
haps 10% have been very good about keep-
ing in touch thru the year. Another 40¢o
or 80 reported when requested, mainly send-
ing in first rate reports. The other haif
should have received a follow-up request
hefore this but we have been short of time
because of a combination of things, a short
month, the usual winter peak of cor-
xeqnondencc, the annual ineeting of the
Board of Dlrectlon and the necessity of

THE SENDING EQUIPMENT AT 2EB,

STREET, JAMAICA. LONG ISLLAND

At the right is the sending set with the big automatic key
at the boitam. the oscillator circuit at the top amd the power
The end-fed antenna hranches off ito the
The set is
now in more permanent shape and the Ultraudion escillatory

supply hetween,

upper right. The tube is a special “trick™ tube.

eircuit is made up more substantially
At the left isx the auto key in detail.

causing the key to send

wetting our work room unsnaried. 0f the
work room more later. Meanwhile-—please
report if you have not done sv on the second
letter which must reach you almost a month
before this. The new program will, wof
course, have been made out before "this
veaches yvou.

THE RECTIFIER PROBLEM

A list of volunteers rather larger than we
can handle has reported for the investiga-
tion of high-voltage aluminum rectifiers.
In some manner the hst will need to be re-

8505 167TH

An induction motor
thru gears drives ithe iarge bakelite eam whose edge is cul so
that it pushes a spring arm down at each rise in the cam.
“Test uZEB” at each revolution.
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duced to & number that can he supplied
with material, or else the original estimate
on material raised greatly. Ax this is read
the work will be under way. The preblem
is naturally a slow one and will take per-
haps 6 months until a report can be made.

THE 3-METER WORK
Our 5-meter experiments are in a curious

shape, After many months of work we
finally started testing in the middle of
January, and tests by 2EB and 10A were

run twice daily and almost all day Sundays
thruout February. 2XM, 2C8M and 9EHT
joined in at intervals. Many foreign oh-
servers listened and 2EB, which was the
most powerful of the stations, was heard in
Missouri, Kansas (state) and in 1taly, also
many times in Hartford by the writer. in
addition to this ?EB and 2N% established
two-way contact ay was explained in the
“flash” on page 55 of the March issue.
This contact was found very reliable
at ull sorts of hours,

Bo far—so good. We feel encour-
aged, but we must wait for reports
from our distant observers before o
complete report can be made. Rather
than to make two reports the present
one will be let go w1rh the hlgh ~points
mentioned above, 7 the time you
read this we will have received infor-
mation from the network and will send
mimeographed details to the members
of this section. The next issue will,
accordingly, contain full information.

FIRTHER 5-METER TESTS
Naturally after 2 years of S-meter
work Pheips and the writer felt as if
it were high time for a little aid to ap-
pear. Our only consistent codipera-
tion had vome from Norvell Douglas
of Y9EHT at Lawrence, Kansas., 1t is
therefore a pleasure to report that any
number of additional testers has ap-
peared, many of whom are doing excel-
lent work and sre anxious to eon-
tinue the tests., More tests will certainly be
run but will perhaps not be anmounced thru
(ST as this takes entirely too much time.
For instance—suppose that we study the re-
turn on the last series of tests and by the
end of March have complete plans for an-
other test. The announcement ¢ould then go
into the “next available” izsue of QS7T, which
would be the MAY issue—and we would have
to %it around until then to allow even the
7. 8. A. men to get in on the test, When
formgnora are considered it becomes plain
thai one must allow another month to pass
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and that a plan made late in March cannot
he put into international action until
A ITINEwllnless we find a2 means faster than
IST.

In the late test this was aone, Thru the
relay system of the League many long
detailed messages were sent to HKurope,
Houth America, Asia and Africa and a
regular correspondence maintained by Mr.
Ross Hull of this Section with Australia.

QsT
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but the meter board retained. The auto-
matic key took the curse off those dreary
weeks and weeks of sending during the
mom‘hq from November until this time. [t
is very likely that this key will have much
more work if we may judge hy requests
veceived from Australia and Eng‘land

SPECIAL NOTE

As has been mentioned before, this Sec-
tion is not especially “goid” on any

one sort of experimentation. We
are very sure that it takes all
sorts of experimenters to wmake
a radio league. The man who thinks
in terms of integral calculus is wel-
come—but so is the lad that is
finding out some small matter by
pure cut and try. Quite often the
cut-and-try man if he will think
things over and keep trying, has a
very excellent chance of doing
something worthwhile. He is moat
welcome, fully as welcome as his
mathematieal brother in the radio
fraternity.

Another matter—The reports of
this section have been bearing the
signature “R.S.K.”, which, incident-
ally, applied to fhe whole report
and not only to the last paragraph
as many of our correspondents
seem t¢ think. The signature does
NOT mean that this is a one-man

ONE OF THE SETS AT 10A, 27 VAN BUREN AVE., WEST

HARTFORD, CONN,

This sel was used during the first part of the February tests,
The oscillator
used the Ultraudion circuit and the tuned cireunit at the end of
‘The variable con-
denser acled as a fine adjusiment on the tuning of the oscillator,
Later this circuit was changed to a Hartley circuit which was

end feeding an antenna at its Sth harmonie.

the anienna was coupled to the small helix.

more stable and less efficient.

The whole sei was replaced in the latter 1-3 of the February
texts by a more powerful affair operating in the Ultraudion

ecirenit and end feeding a full-wave antenna.

The first sei msed an avio key saving simply “test,” the sign-
ing being done by hand. The second set used another key cam

saying “test 10A."” No intermediate was given.

The details of that piece of relay work will
appear in next month’s report. A similar
method of contact will need to be used the
next time, which will mean during April or
May. Amateurs in the I, 3, will be
notified by broadcast from 1MK and other
stations in the A.R.R.L. broadcast sys-
tem; see page IV in the Communication
Bection of the March issue.

ADDITIONAL STATIONS ON 5 METERS

During the tests, in spite of the many
announcements, very few stations joined the
transmissions. They have now begun to
turn up and the sending network for the
next test will seemingly be much larger.
Meanwhile, to aid others in getting started,
the frammltter at “EB” is shown herewith.
1t is a frame, taken from a ship’s trans-
mitter of the spark days, with all the eg-

sential machmerv ripped out and nothing

section. The reports are written
after conference with Ross Hull,
“OST’s Information Service” who
also operates the Secction and arve
gdited by him before they go info
QST. Any action in the section is
faken after asking the members
and after a conference which usu-
ally includes the writer, Hull and
Westman, (ST's Assistant Tech-
nical Edltor.

"""'"Rl S. K.

eStrays™s

Clyde Anderson sends us this photé of
his collection of deceased transmitting and

receiving tubes. If this is supposed to be
a funny stray we will go out and attend a
coupl’a funerals- for entertainment.
4NH suggests a good new “Q” wignal.
QTZ? “Ave you using crystal control?”
QTZ “] am using erystal control trans-
mitter here.”
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Amateur Radio|
Stations”
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4]JR, Gastonia, N. C.

HE operator at 4JR first became in-
terested in radio in 1919 but did not
. get uctively started in amateur radio
until the fall of 1923 when 4JR officially got
started. The present arrangement got off
0 a good start since the transmitter panel
and meters were purchased from 5AEC
shortly after he won fame in the trans-
Pacific tests. The transmitter uses one H0-
watt tube In an inductively-coupled zeries-
feed Hartley circuit. Plate supply comes
from a transformer, vectifier and filter ar-
rangement, the tube receiving 1,100 wolts
when the power company is in & good mood
and lets the transformer have 110 volts at
its primary terminals. The chemical reeti-
fier iz mounted in a large bhox under the
ieft end of the table. [t is composed of 48
jars plus the purest aluminum and lead
Morris could get. This rectifier has been in
use over two vears, has been cleaned only
once during that time and is still woing
strong. The filter consists of an RCA 4n-
hienry choke in the positive high voltage
iead, with two ufds, of condenser across the
line at each end.

The plate and filament transformers are
home-made. ‘The filament current is wcon-
trolled by a Bradleystat in series with the
primary, the Bradleystat and filament volt-
meter being mounted on the front of the
table ut the left. In every part of the c¢ir-
cuit where there iz a chance of any r.f. get-
ting away in the wrong direction, r.f. chokes

have been inserted.
rent is around 130 m.a.
ductance consists of.ten turns of RCA helix
mounted on glass towel rods and spaced by

The normal plate cur-
The primary in-

wood *‘heads” which have been hoited in
paraffin. The antenna inductance is spaced-
wound on noiched wooden strips glued to a
cardboard support.

A small series condenser iz used in the
counterpoise  lead. This eondenser s
mounted on a bakelite panel on the wall
next to the transmitter. On the panel 2
small switch lever to the right of the prim-
ary condenser is used to short-circuit part
of the grid leak when changing from &0-to
40-meter operation. For 40-meter work
the antenna system is operated at its Und
harmonic and for 80-meter work funda-
mental antenna operation is employved.
Things are 0 arranged that the only change
necessary when QSYing from 10 o 80
meters is the throwing of the small switch
in the grid leak ecireuit and setting the
primary condenser at a different and known
gotting,

The antenna is a single wire 105 feet long
from the set to the far end. It is giass in-
sulated. The far end is supported on a 65-
foot pole, The station-end of the antenna
is supported by means of a 24-foot 2 x 4
on top of the house, The counterpoise is
also a single wire, having a total length of
05 feet. Both antenna and counterpoise
Jeads are brought through a plate glass
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window pane. As the op is a “southpaw”
the power control switch, the antenna
changeover switch and the keys are mounted
at the left of the receiver where they can be
handled easily.

The receiver uses the standard detector
and one stage of audio frequency amplifica-
tion urrangement in a Weagant civeuit, s
small series antenna condenser being used.
The receiving coils are home-made and cover
all of the amateur bands. To the right of
the receiver can be seen the home-made
wavemeter which is a very valuable addi-
tion to the station.

The outstanding accomplishment of the
station and the record of which the operator
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is most proud is the consistent schedule that
has been maintained with RCEO, Oakmont,
Penna. This schedule has been in force
since the station was first placed on the
air in the fall of 1923, Pleniy of DX work
has been done, including contacts with
twenty-two countries in all continents ex-
cept Asia.  The operator is not a DX hound,
however, as 4JR has participated in all
Communications Department relays and
tests since coming on the air. A goodly
number of messages are handled each
month, the average being around 50. The
station was constructed and is owned and
manned by Robert 8, Morris of 413 South
Broad Street, A nifty layout,

6DCQ, Phoenix, Arizona

Y N. Carter is the owner aund op-

erator of this station - which is lo-

cated at 509 North First BStreet
While not an oid timer, he had been a tele-
graph operator and broke into amateur
radio after serving an apprenticeship as a
BCL. Having tried everything in this field
from crystal to super, he turned to the
shorter waves for his amusement.

The transmitter is a loose-coupled Hart-
ley affair. The plate supply iz obtained
from a Westinghouse motor-generator set
and an iron core choke that cume out of an
electrie light meter is placed in the posi-
tive lead with a 1-ufd. condenser shunted
across the line each side of it, The in-
ductance consists of copper ribbon wound
in the form of a pancake on bakelite strips.
The winding starts at two and a half
inches from the center and continues with
& spacing of one guarter inch until twelve
turns are had. The antenna coil is of the
=ame construction but has only six turns.
The grid portion of the coil is tuned with a
Cardwell 500-unf. condenser, It has been
found that this allows the changing of
wavelength to he accomplished quite easily.
However, it is made a point to keep the

wave exactly the zame at all times and a
wavemeter
nometer for a resonance indicator ig used
for checking it. The grid and plate con-
densers are supporied bv their leads which
are about three inches long.

The antenna is tuned by a Cardwell con-
denser of 500-upf Ldpd.(ltv and another one
of these condensers with half the plates
removed is in the counterpoise lead. With
a coupling of about four and a half inches,
the wave is reported sharp and steady,

Shunted around the key, which s lo-
cated in the center tap lead from the helix,
is a half mike of capacity in series with a
thirty-ohm rheostat. As vet, there have
been no complaints about clicks.

The transmitter is mounted on a zhelf
about two and a half feet above the oper-
ating table. It is on sponge rubber to
overcome vibiation. The notor-generator
is also mounted on rubber in back of the
receiving set on the table. This makes the
machine very accessible hoth for cleaning
and 1ubrlcat1ng The commutator is kept in
good shape with the aid of 00 sandpaper
as any arcing between segments causes a
roughening of the note.

employing =z thermo- galva- -
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The location is an excellent one for the
antenna-counterpoise system. The set ig
on the second floor of a two story house
and the vertical length of the antenna is a
piece of No. 4 copper wire, about 27 feet
long that runs directly through the ceiling
and roof thru two porcelain tubes. This,
of course, calls for the use of an extra-
ordinarily good natured landlord. The hor-
izontal length of the antenna iz a vage
affair, 15 feet long, of four No. 12 copper
wires soldered to 10-inch copper rings, This
antenna has been found to be the best of
many that were tried.

The counterpoise runs directly out of the
window back of the transmitter to within
about 4 feet of the ground and is a two-
wire fan. 'They are of No. 12 wire and
are anchored about 15 feet away from the
building, being 30 feet long with the out-
side ends 25 feet apart. The counterpoise
insulators are l0-inch porcelain ones and
the antenna uses strain insulators, also of
poreelain, The mast and all guy wires,
which are broken up every few feet with
insulators, do not get within 10 feet of the
antenna.

The receiver is a detector and one step.
The circuit being the same as used hy
Sehnell on his Australian trip. There is
no sense in trying to remember all the
names under which it operates. The rve-
ceiving antenna is 100 feet long and fastens
to a 70-foot mast. The large receiving set
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18 a super which can be worked on the
lower waves by inserting small coils. On
top of this is the portable 6BCB outfif.
The cup was won in a contest held for all
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B(CLs in Arizona, for stations received and
distance in miles, over a period of 10 days.

The two switches by the 6DCQ sign are
for changing over from the motor-gen fo
a0 volts of wet “B” batts for low power
work using either a 201-A or 199, As will
be seen by the e¢ircuit, it is impossible to
turn on the plate supply until the filament
switeh has been closed.

To date, DX is oz, oa, na, aj, op, oh, ne,
nm and all U, 8. A. Tt is hoped that this
winter our friends across the Atlantic may
be worked with the same 7% watter which
T prefer in call the litlle fifty-watt bottle,
my UX-210. '

9DNG, Lawrence, Kansas

DNG is the station of Fergus S,
McKeever and occupies a sleeping-
porch on the second floor of the house.
The house is situated on University
Heights and is =about one hundred and
fifty feet above the eity of Lawrence.

The first transmitter was put in and
operated during the latter part of 1923,
The antenna consists of a Z-wire, vertical
fan, 32 feet long. The counterpoise is of
the same length and type but is hori-
{Continued on Page 673



APRIL, 1927

QST

25 R Bt

63

1ASR, 8t. Pauls School, Concord, N. H.
ihg 4fe dks 4dob Sadz bakk Hakm &Haub Hel 5sh
famm 6Gauk &axd 6bhl 6bhz 6hia 6bzm 6bad 6bax
6« ¢l 6eco Geuw Beys 6rf 6deq Ttk Tui Tvg Tek an-dse
4 ca-chl eh- r-h% eb-v38 ee-eardd ef-Rfr ef-Budi
ef-8cp ef-8yor ef-8ho eg-2rg
ep-2ecac eg-2a0 ei-cdi ek-y® en-Oph en-Upm en-0fp
ep-iax fa-da fm-say fo-alm fu-cemu na-7kn ne-Baw

nm-1n ng-8kp or-crid oa-3h1 oa-2yh tpai sc-2bl.

wf - ny of-

ICBG, Robert Coe, Litchfield, Conn.
Heard in 20-Meter Band
fudm 1afl Trd ixam 2arr 2xaf 2xaw 2xg 2x0

Sws 2xt 8xk 4af 4ai 4dm dgs dgw dkm 4dms 4si 4ta
4tk d4tv hdf Bgeg brh BHgl Swz Hyd Bzai 6baw 6bia
thxr Beai 6eei beln Gemt 6rm Srv Grw tud ek
Tgb fkr irx %alw Saly Kaub Bavb Savz Zhsc Rees
Reve Seyu %ezl 8dal Sdbm 8dem Kdew Hdse &dsy
ssx fvj Sxic Paem Yahg Yamb Yanz Patq Yaux 9%awb
9axy Yhbl 9bbq Ybhi 9bhq 9his 9bkn 9Ybkq 9Ybna 9bnd
9bsk 9bvp 9bwl 9bwn 9hyl 9cai fcaw Hceq Yced
Scfi 9ch 9eia 9cib 9cis 9eld 9emj 9cmz fYen  Yep
Gevy 9cye Yeyp Yeys 9dac 9db 9dep 9dfr 9dga 9dgw
9dir 9doe 9dpw 9dr Hdra 9dxw 9ear Yebx Heez Uef
fege Hein beir fejq %ek Deke 9fk Ymz Yny Ppt Irk
Sub, 9wk 9xh Yze,

Heard Between 13-38 Meters

eg-Bdh  ep-gbh zbk eg-gbm eg-ghdh eg-gmb
ep-ocly eg-uetn ef-8vor ef-famj en-pea ek-aga ek-agb
wk-age eei-ice ne-2al ne-dal ne-4bt ne-ddw  nd-hik
nm-in nm-cye nm-xam nj-2pz nr-lge ng-naw ng-pwx
np-nau  np-nni sa-sdb  sa-lpl sa~-lpv sa-lpz sh-lan
sh-lag sh-1ib sh-Zab sb-snni sb-spr sb-spw ge-2ax se-2bl
se-2ub su-2ak oa-vido oa-viz oh-6hm obk-npm og-npn.

{Guam) wx-rxy x-hm x-dw kel wik wie wll wnu
aa7 abl avi ndf wve wvx wyf.
iRY, 24 Bay 8$t., Taunton, Mass,
{Heurd on Feb., i3)
eg-bhs eg-bBku eg-2kf ep-2a0.
H, Elkins, Box u]z Augusia, Maine

(Heard between January 11 and February 10)

eb-n83 eb-zl ef-sha ef-8fk ef-8ger ef-shu
g vt ef-Radi eg-2ec ex-2ip eg-lsw ey-Bby

eg-han tz  eg=Buw ep-bwqg eg-6pu

wi-ned  en-0fp  eo-2it  es-leo  fo-adl nJ -2p7

nm-9a  ny-2jt ng-8kp oa-2bb  oa-2rt va-2sh
oa~Ztm  oa-£yi oa-dbe na-8yp oa-3wm oa-3xo oa-3yr
va-deg na-4rb oa-Sab oa-5bw oca-Shg oa-fwh oa-bHws
0a=Tew oa~Tdx ow-dac  ozedak sb-laj sb-lag sb-lar

sh-1ib se-2as se-sap prenau gfy sgl aga arbh age
aedj wwdo kel,

Albert Wignot., 4, Home St.. Worcester, Masy.

Heard Between Jan., 10 and Feb. 4

Gabe fach 6adm 6adt 6afx Bagr Hahn 6ahz
pala Gawg bHaxd sbam 6bdi 6bfl 6bgb 6bhi
6bhv 6bia ©biy 6hi #bjt 6bjg 6bjv 6bkb 6bkd
sbpn 6bg 6Gbse 6htx 6bxe 6bxi 6bxj 6bxn 6bxr
tbzd bzt dbzm  6bzn  Gedw fiegw Gel  6elp
Gemy femz  Geng  Gegl Gegs  Bere Sewx  Beul
veww texk Hoyr Gdag 6dkd 6dx 6ee Gew 6hj 6hm
6hu 6jn 6jp 6rj sta Gvvy 6vz 6zat fizbj Tach Tadg
7aek Taib Tau Thd Tec Tgv Tix 71 7lz Tmh Tnt
Tou Ttk Tuj Tvq Twu eb-drs ef-Bbrn ef-8ceo ef-8ij
ef-Rart ep-fdh ep-Blr eg-6oo ei-acd ek-dauh ek-ixl
fo-2ib nc-ise ne-fak ne-8bl ne-8bt ne-3nj ne-dal
ne-dbb  ne-4dw ne-afv ne-4fz  ne-bet ne-brg nj-2pz
nm-9a ny-rxy oa-2by oa-2xi oa-2yi ou-3al oa-3bh oa-8bg
oa=Fwn  oa~drb  ox-Tdx  oh-bacy  oh<6be  wh-6buc
sh-6elj oh-ficxy oh-6bda oh-8dcf oz-2me oz-8ai sa-ani
wa-bf8 sh-lam sbesqlx se-2bl whe kdof kpdg kjoc
negg ocru sub et voo wvx wyl zhe,

fakh
8bhr
6bno
Bbye
Geme
fevk

NQT, Radio Room, U. 8. S. Pampanga, Hongkong,
China

lano Zayj bado Hako Salt Saur Snw Bsw Bafp Gakw
6alg 6alt 6amm 6awt 6azs 6bbg 6bch 6bdl 6bhr 6bil
6bjd 6hjl 6bix ébmw 6bg 6hgt 6btm sbux fedw
6oky Gelk  Bely 6Geua Geww  Gdag  Hdat Gdea  Gea
$ew Bhm 8mu &rn 6rw #izbj Tvh Tit Tvg 9bjk “hw

Ybzf %eai 9Yces Yczw Odde 9dwd 9k oa-2sh uva-bbg
sh-laf sb-lak sh-~lag sh-luo sb-Z2ag ef-Rin aj-las
aj-lmu aj-isk aj-ism aj-8kk aj-3ww vz op-iat
gp-lau op-lbd ap-ldl op-thr op-ire op-3aa op-3ac
fo-ady fo-ade fo-adl fo-abo {o-a6u najd nrky not
npe ngv nsx npun auge nvp and anf der hva

joe pkx vit,

Branik u Prahy,
Czechoslovakia,

R, Kreisinger, Na Dobesce 296,

lap lga 1hk lis tka 1kf 1g] ird lsw luz lxzg Ixj
1zn lage laao imap labx lair lakz tamd iasf lask
tavl laz! ibeb lbdw lbes 1bez Ibhm 1ibhs 1ibke
leje lemx 2bs 2fo 2ha 2mb 2md Z2mm Znm  Zau
2uk 2wh 2aas Zaep Zapm 2agn Zags 2ahm Zamh
2anx 2arm 2arv 2ase 2aul 2avb Zawg 2ay] Ybaa
Zhem Z2edr Zeuz Zex! 3au 3Bjo 3kr 3ld Zpf Ssj Sud
3akq 3bwt Scah dak 4bn 4bu 4t 4if o 4dmw

4pk  4wh drr Grh 21t 8nt %rh samu Raxn _ 3sbzu
Sepf Rded ¥dmz Bdri oa-idl sb-lab sb-lac sb-law
sb-baw ne-lae ne-lda ne-2do oz-2xa anf thio giy
wos sie vgil.

sp-5TA. . Gallo, Avendm Wilson 400, Lima, Peru,
(Heard between Sept. ! and Dec 31)
4 to 65 meters

izd lakm lasf laga leib teh ibhs lbes lemf
jrd 1ro 1lxv lza ?ahl 2uo 2f} 2amj 2ety Zetn Zsm
damh 2azk Z2agn Zamj Scin 3Zgp %he Hjo sbms 3pe

4aq 48l 4km 4l 4pz 4go dak 4rm 411 4bk 4vp dev
4imw 4gz buk Hoa Bgl Hae Hiw Hacl Sarf beb Hauv
bkz 6Get 6pr 6sj 6ab 6pw 6chy 6hj 6chg 6bjv Tt
8asb 8br Snt 8cjv 8Smc #bzj 8hen &ox Ralu Bbre
eez dcet Yex 9xi 98j 9cxe 9e falh wvx wl kel kdgl
abl bb8 2xt ne-8xi ne-3kp wm-%9%a nm-ij nm-lk
nm-5b sa-ha-2 sa-bal sa-hb5 sa-hg8 sa-cb8 sa-all
sa~dhb sa-hd4 sa-aa8 sa-hg2 sa-hal sa-dwid  sa-fa3
sa-ipl  su-lor sb-lao sb-lad sh-Zar sh-2af sb-2ab
sbelar sh-1al sh-2ap sh-1ak sb-1lbr sh-spl
su-las su-lam su-lbu su-1br - -lemx su-2ak su-2ah
m-lce su-leg su-1fb  se-2a h se-nad sc-2ab
se~2as  ge-2ld s ] se=1fg  nj-2pz
on-dre oa-2dy oa-2ds oa~bhg oa~dan
0z=2%x2 oa-daa  oz-lar az-480  ozn-2g0
oh-6hm  ¢h-3aj ap~ihr  ac-p-9ab
eg-glg  ef-8jj fo-a3z  fo-adm

mwln

oz-ui
oh-6buce
ef-8qrt  fo-adl
ek-agh eR-aga gmd oein vgil facda knt voe.

oa-Tzh
0r-25g
eg-5dh

Ave., Englewood, N. J,
(Janu. 1 to Feh. 1)

4ir 4sp 4fw duv 4wa 4tv 4dun dka dmi dmw 4of
4ei 4lg 4oh 4nh 4vk iwa 4te dux Satf 5anl Habz
Shg bSado Bfx &uk bev bbb bHadv Sava Haps Hyj
6ano 6ein M?m 6bgb 6ubg Gbux Grw sbae dawy
Tuh Tmh Tmp Tus Tob Tec Tyz Twe Tst Tvg Tem
Tuj Yerj 9dfo 9bns 9dpi 9dpj Yciw Ybwi Yebv Yeam
9bwl Yaxz 9axf 9chs 9avx 9abt Yub 9xi Yenc Ybah
9asi 9dtk 9ain 9crz Yaxb Ybhe Y9eqn Yeem Yejq Ybir
9bxb 9ano 9dyz 8afb Ycjq 9dzx Yegn Bahk ¥Yavh Ysk
9edi 9%each 9aeb fcqn %hub 9dmt Hcbf 9abr 9bpx
9cki 9bqy %es 9cuw Srw fecilx 9dla Yebp 9wk tchq
odel eb-n38 eb-zi ef-Byor ef-Sudi ef-8ba ef-8gi ef-ocmv
ef-8et ef-sst ef-8dd ef-RBep ef-Bxm ef-Bix ef-8if ex-
ap-6za eg-2jp eg-Hoc

2AGN, 350 Grand

eE-0vp  ep-biz eg-Snw  eg-Zsw
r~i-i‘pn ei-lgw  ek-4mea  en-0fp en-Gpm_ en-Oemx
ea-jz  oe-cardd  eslop  pldx ng-2jt ng-skp  ne-dgt

A sttt

bl
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nm-1j
ﬂh 1ab

ne-Razs

ie-lax ne-lap ne-8dr nj-2pz ne-lkx
3 h-lib

ny-rxy nm-3f ng-Zro sb-lam sb-iaw =
sh-lar sh-lac sb-lak sb-l1aq ab-lbr sl
ub-2az sb-2al sh-2am se-fax se-2bl sa-feb sb- zlg s
sip-leg fme-#st fme-ocrb fm-83mb fo-adx
oa-fuk  ca-el oa-thl ga-2rt oa-2rb
nu-dar oz-dam ozn-2ak

2AMG, Bernard }«em, ‘N)D Riverside Drive,
New York City
Gekv Bdp 6bjl fhjv ébmw 6byz Gemp Grn 6or 6Gzrat
Bbux 6Baaf Gamm 6adp Suwa fige baco 6bxi Gadx
vavj Geiw Bess foc Gabg Gamo 6agx Gavh 6bhz Geel

fefo Boh 8jp 6bhjx dkg 8ben 6bjv Gegr Toy Tvh Taij
Tuo  Taai nm-xi nm-oZm nm-dn nm-xcil na-xmn
na-wwdo  na~ide  nl-lp  ng-8kp nq

ne-lda ne-Zeg  ne-2go  ne-3bl ne-3adn

ne-Raw  ne-sans

up-naw  sh- Tac &
m-lpl su~led eg-2nm  eg-2it «
ed-nige en~opg fm-0ftn oa-bhe
kjoe wily wyf.

2AWU, 949 Ogden Jwee. New
xﬁeam below Cape Hatteras, N. C.
Enroute Fla,)

taac ladm la;m ials lasf lauk lavk lera 1di Igp
hq lka iqi lrr ¢ at’( 2ait 2alp 2ard Zawu Zeka Z2gp
2in Saem el Jgp Z2in dav 4dk Afx 4kz 41k 4pp
4 48] 48l dto awh Bacl daen fHain BHasr Sata Hds
Hjp Bkn Bpi bry Swh bww Bvu sabe 8abg Gakh 6bhz
byz ébxi Gehl 6eka odag dew Taaj Taib Sarb xayt
%uxn tbja RKbhz $cau Sdof Bgl Yamm Yaunu Bent
adej vdex 9dwo Yeev 9xac Yhn Yjw 9xi ne-4al ne-9bt
wa-2vi ca-3ef shesal o i

2CMX, 5. G.

wva. VVY‘( ngec uepm

York City
on $8 Arapahoe

Mever, 240 Wmhmgfon Ave,
Rutherford, N, J.

tbac Gham 6bjl 6byg tbre hmw my eh-ui ne-4fy
4

& (234
nj-Zpz ckéabg nm-ln ep-laf

2HX-2LS, R. W. Hem‘nckson, 117 Littleworth Lane,
Bea Cliff, N. ¥,

Gam dej 4fa AR 4ji Sabp bado Hafb Safs
haa Shn bkl bma Bmd Bogr Are Huk bBakf Gaaqn Hazs
Ghek dbhhr 6bhv bhil fiecl Gieja Taat Saca Sakk Zbeh
sbmr Rbru Rhse Kbww v Sefw Sent Scug Scyu Zded
jtf ®yp %acu Yaoh Yaip %ama Yanz Pats 9hch 9bjz
9bl 9hom bsy Ybva 9bwd 9whv feri Ycor Ycky Sdbx

Banm

tdho bdog ddpp Gdsg Bdst Udvl 9dzl Yeai gehp ©
safw  Yiiv ke
«)&-Zrh

9in 9nn  %od
or-2sh  0a-23
uu-bhw oa-Bhg oa-Swh
B oa~Tew  oa-1dX  oa-Tha oz-dar  or-is0
sk sb-laf sh-lak sh-lam sh-law sb-lax
af sh-2ai sb-2ak sh-Zal sh-San shelib sb-snni ne-2Zhv
3xm se-2as se-2ld se-lfg ef-Ren ef-8fk efanjj ﬁt-zxv
oz-bby  ep-OGdh ep-6al cicacd wsk-dauh ep-laf nj-i2

| ‘!uy
wa-2re  oa-Zrt ¢
aa-4bd ca-deg

va-Sen
oa-bag
oz-Zag
sh-22b

no-2ac  nm-li  fo-a3b  fo-alm  fo-al3z  fo-ab0 -m-hal
sn-fef su-lbd su-led su-2yt,
SWW. W, W, Adams. Box "14 ¢ Texas
iHeard from Sept. 1L to Feh, 10)
tuge laba labn labz lacg lacr ladm ladw lae
taer laff iahv iaig lajf lakm lakr lakz lana lunb
innt lanz laox laru Jasf lask lasn latz lavi laxr

taxx layi lavi tazr lbak lbdg ibfx lbmg thad 1lbug
thvb 1bxl lhyv leaa leaw icki lcue Idm ifi ifn lgp
igr igw lig lka lkv log lor ipy lab igl Ird Ity

fum fuz vl ixi Iyd lve lzae lun Izw Yaae Taal
b Tagj Tbb ihd nid de Tdk Teh ifb Tin Teb
el Thx Gimo Gje TiE Top Tpu TH Tuo Tvm vy Tan
Al 17 n-adb fo-ndc  fo-aho  fo-ubt  ne-fak
ne-2be  ne-2fo  ne-dbk  ne-dec  ne-Sel

ne-8xi needzb ne-dal ne-ddg nee-ddy

ae-bet nj-dpz nm-las nme1j nm-lifg

cd nq-zjt na Saz no-bby nu-Bry

2sh on-Zuk sa-2wh

m ua-.%)m ou=dbw oa-deg od-hHax

u 6a-Tba on-Trs ch-bacy oh-Gaxw

) bd op-1dl

£ azedax  za-bal
sq-an2  ca-fud 2 sh=tad sh-1af
sheluk  sb-lan ab-Tag  sh-law sb-1bk sb-ib
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sh-2ag sb-2a1 sh-2ar sh-?
sh-snni  se-2ab se-2ah  :
xnu-wiy xnu-baue ‘mu-kqu
PEY Se SWB wiy

‘u-kdﬂl‘ Cant
wuaj wwido.

sn-Zah
sed hm lw ndr

6AJQ-8CMW, Volney W. Smith, 131% Zo¢. Kenmore
Ave,, Los Angeles, Calif,
(Heard durag sanuary)

lad lasf laka lbea
aml "ard Zoxu ¢ cbz

'law.:
mm

Mq --ko Akm ks Amw mv iov Anb Asj 4sp M:a
Saay Bacl bada bSadw SHado bBafy Sahp bHain ki
Sakl Eakn Hhamo c)a)rn barg bari Baz Saunt banz Sek
Adl sdv Sew 5fy bge Shz 5L dmg Bkg 5nd Bnz
Swn Saj Sajn Balr Ralu ®aly Same = savi Kbau
Sheq Rbpl &hrd 8brf 8bse %bz

Rdpt Hdsy Rio Bjp Bsg ¥av Syt

9afx Gahu faja Yagk 9alh q

ban Sbbw Ybdj 9bdl Ghed Yhgk

9bkq 9bkx Shns 9hpt 9ba 9bge Bbav ¥bre dhwn Yhwn
Sees Bede Sed 9cel 8cey 9ejs Yok Yeku Yclx “ens Sent

fGeos Yepy Wetg Yew! Yewqg 9exqg 9dad 9db dba Odex
Odfr %ecm Peev 9ekf dep Sew 9dij Ydin 9dea Udge
9dke 9dkm Ydol 9dmz 9dra 9drz ddpb Qdsg 9dto Gdtr
Sdwd 9dyve  Gdzl Yhp 9mi Spt  ug8  9rf whetbzy
oh-6xk ne-dcs ne-dhh neead ne-baun  ne-Bhf ne-6bn

ne-fef ne-5fk ne-Bgo na-2jt Jdrn,

Harold De Vae, 327 North 16th St.,
Corvallis, Oregon
{Heard from dJdun. 18 to Feh, 4)
Sae farv dbjh 6bux sbvb 6ede Geis 6emw 6onl 6jn 6k
Gy fry Brw Gzat Gzbp Xbkm Xeva Yact Ybhyl 9eiw
9eiy 9dau ne-daf oh-6 i

TMF,

20
taei ladl lakm Janag lasf laxx lazd lbak Ibez
ihez  ibhw 1bux tdi te} lmv lae lro 1lvd
tzk  Zafx mh  Zaml Z2amq Zagw
Tase “haa 2be Ybur 2bw 2obe
2ens Rexl Zezr 2dh 2] 200 2he Ymam Juk .
2xal dah) 3ajit. $bhv 3bms <}l)m7 Sgdv  3db Gep
4pad 4dd 44 4ft Afx 4ic -iiq don dnb 4rm dsi

itv 4wj bada Badw haex La

» dafs Haio Hajs haka dHukn

Saky Sali bamg Jamo Sane Sapd Sapo Bapx Say Huus
Sarl barh Hatf Sauz Savi Bbh 5Sck 5fa 8id 8)f 5ke Hki
S Emd foa Hal Bgs Bry Hrh Brq 5tt Aok
Bazal Saad Radg  Sahk  Sain Hajy
Saly ®ans Sarg saue  Eanl
%hjm sbnm shpl Abre Shse xbth Sean
el sepk Sewt Sdae  Sdan
!«rk'rf ‘ﬁlike ®dmm pi ®ke Rt ash #
Kxe % daca  facf  fael  9afo  wahuy  “akh

it ualh 9ama Yant 8acj 9Yaad 9arn Yasd Yaxb Yaxh
an 9bel vhes 9hdl $bfy 9bhr 9bht Ybhy 9hjp 9bkb
“bkq shly 9bmb 9bmm Gbmx 9haoe wbp] 9hge Yhae
Gbud Dhws Ohy Obyb Yhye Dbyl 9bzg Uean Ocad dehl
Gieeq Yedw Ocel Yeex Yefn Yefu Ychn Yecig Deiw fieki
Yem Ocnl dcod Yeri Qevn Yews Yoya Seyw ddad Gdali
9day 9dbp 9dbw 9dbx del Odex Udij . Odke Hdkm
adny 9dod Odoe Udpb QUdgn Gdy Odsy Sdue Odws
Odwi Odws Odwz Odye Den Stogrw Dehp

ok Ueke Oekf Yekn Deib Yelk [ “hp Dk Oin Biv
4mh %mz Onk Ynv Sph sk ‘)ud Swh Yxi Yzk ne-Zbb
s ae-ife nr-&a\ ne-dek nr-é:dsz nv-adq needdw

TIL‘ ’)ri‘l

ni=Zpz nm-lag 1
e uh-Bhdl ch-8bue nh-Befy oh- hch oh q
-db2  su-dmT su-dwd sh-Tar sh-law sh-lib
280 2bl su-2ak an{ ba bam bel

kidgl kel lumr- mf- “or wyh wve wvy wyvy xah
MG, Boy Wells, loth ¥, A, Hdg.. Biry Camp,
Lewis, Washingion
Ibhs ibak 1hfs lcb Zetf Zsm 2 4hb 4da 4jr 4ri
sal Bql Biu Sadk Sadz Gbm Sww Sar baz dek hzai Smu
5tf Saq &buy Hde Rblt %avo Rded Rhhh Reau 9af yalb
Ubyl bhqo 9bak Ohde Ybyz 9bhoe Hen Denx deaj feej
vexh fefb Wewq fefn deiy dedq Weos Adbw fdoe b
Odeq tdpb Ydbe Uduh Jees femn fekn Uiz lea
m‘-daf ne~dio ne-8bn  ne-fag  ne-had w rone-du)
} oa=-8b nu-bado na-%kp sh- :.z bel bb3
WY wye wya wal kel kio
{Coantinued on Puue

o

iy




APRIL, 1927 - Q

Calls Heard
(Continued from Pugye 64)

sAKA, A, D, Middieton, ¢/o Amer. Tel. and Tel. Co.,
Cambridge, Ohio
{Heard during January)

Giabg fadm 6afs Gann 6bac 6bbq 6bf 6bia 6bav Gbra
thux thvr 6bxi 6bzn 6cht Beii 6ejw Getx Giax Geue
Gexo Gezh Gdn 6dp fec 6hm 6jp 6vr 6ws 8zat Vadg
Tud Twn Tzn ne-2be ne-Zbg ne-dadn ne-8fu ne-3xi
ne-4al me-deh ne-bgn nj-2pz nm-%a nm-oro np-drk
ng=5hy ng-8kp na-pwx ni-2ba* ef-#hf ef-Ben ef-Kes
ef-Bflk  of-Bem ef-81x ef-Bgsw eg-bid fa-da oa-2tm
oa-2vh on-3x0 ova-bbg om-dac sb-lad sb-laf sh-lak
sb-lan sb-lar sb-lib scZbl su-led su-2ak syf Iw hm
nem x-Hanc sm-lp wva jv b2 ptr

&#CCQ, E. F, Bond, 311 Jerome Ave.,
Williamsport, Pa.

4ak 4bq 4ej d4dd 4fi 4Js 4lb 4mi 4nn 4oy 4po dry 4sd
dui 4ve Baao Baav Haga Baio Sapd Sauz 5zal Szav 5zaz
Hhuo Hbh bde 541 beb hev Hkg Sla Hnj bHar bt buk Sza
(yapd bagd 6Bahs bakh 6Gamm #axd Saxn 6ay] Bazs
éGuzw Bbaf thaj Sbam 6bep ébfe fhisx 6biv 6bti Bbvw
6hvy 6bxd 8bxr 6byz Gbzd 6bzm 6cbj 6Geel deco Semy
Besw Beuc Seww Seyh Geyu 8daj tdec 6dew 6ddl 6zar
éam Gea whu Bir 6mu 6ob 6pw Gaqw Brn Taat Tag
Tal Tee Tfb 7if Thx Tld ne-lan ne-ldu ne-dao ne-dek
ne-ddg ne=bar ne-bgw ne-Kazs nd-hik nj-2pz nm—‘ia
ng-2le  nog-Sry  ng-s8kp ebeday eb-dyz eb-dzz b
wfeRel  ef-Rdi  ef-Rfj of-Ros efuSyor of- ef
2ee ep-Znh ep-2vr ep-bhs ep-bog ep-bmu  ei-ler
fm-8prd Im-%afa fm-ocrb ee-¢ar? fo-lsr fo-a8b fo-adz
na=-gba ou-80t oa-Tew oa-Tla oa-Tdx ch-Baxw oh-fx1
uz-lfe on-dak oi-Zge oz-2xa oz-dar sau-ch8 su~dwd
fo-adw fo-abo oa-Zbb wva-2ij oa-Zrx  oa-2sh  oa-2vi
sb-lag sb-law sb-lbr sb-lia sb-1ib sh-Baf sb-Zag
sh-2an sb-2as sb-baa sb-6ga sb-1sq se-Zas sc-2bl se-2id
su-1fb su-Zab su-Zak aqe andir aa7 abl dx8 wyf wsr
wvx wvr ngd rxy wwdo

SDCW, W. W, Simpson, Saranae, Michigan
(January 1927)

faak @aba 6Gabg 6fadm 6adv Gagr 6ahn 6ajq 6akh
Bakw 6Gakx Galr 6am Bagm 6asd Gawqg 6Gaxd Sazm
6azy 6bac Gbam 6bas tbbn 8bch 6bfl 6bgv 6bhv
6hif 6bjg Hbjh 6ébjl 6bjx 6bkg 6bkh 8bpm 6bpn &bao
6hat obvb 6Gbve tbvw 6bvx dbws 6Gbwy 6bxd 6bxi
6bye Gbyz 6hzd Gbze 6bzj 6bzn 6cak Gcap 6Gebp Beco
geet Bedk Gedr Hedu Beeg Heofe Gegm 6eiw deja Gekv
Gelp femi Gemt Genm Bega Heqi Gesm Besx fcte Geth
Getx Geuw Geux Gevk Bewl 6eyh 6eyi Bezy bewr 6bdag
Gdan 8dck Gdeq Geg Bew 6fr tha 6hh 6hm 6hu 6jm
#ld 6mu 6oh 6ou 6ro Grw sk 6sm 6nl Bvr Bvz Gwb
Gxv &yb Tabb 7acb Tace Tacf Tach ’iacp Tadf Tafw
Taky %Tcb 7dk 7dx Tee Teh {1 Tgb Tgv Tim Ykq Tkr
71l 7ls Tmh Tmp Tob Tou Tpv Trx 7ix 7tz Tue Tui Tum
vl Tva Twe 7zn eb-n33 eb-y8 ef—gudx ef-8yor eg-Yec
eg-2it eg-iva eg-bdh eg-bku eg-Bmq eg-Buw eg-g3
eg-Bzm  ei-1bd  «k-dabg eo-ilb ep-laf fe-drl fopm
fo-alb fo-u3c¢ fo-a3z fo-ako ne-lae nelad nelae ne-lar
ne-lax ne-2av  ne-2bb  ne-2be ne-2dn ne-2fo  ve-jaz
nes8ael ne-8aj ne-8br ne-3¢e ne-8¢j ne-3fu  ne-3gg
ne-8gj ne-3il ne-8kt ne-3ur  ne-fxt pe-dal ne-daw
ne-den ne-ddw ne-deh ne-dek ne-4fv ne-4hs ne-5bhn
ne-5ef ne-Sgo ne-Sgw ne-#af ne-Baw ne-Razs nd-hik
nj-2pz nm-1j nm-9a nm-xc6l np-4kd np-nau ng-2it
na-5az nq-8by ny-rxy oa-2bb oa-2dy oa-Zmh oa-2rt
oa-2rw  ou-2rx oa-2sh oa-2tm oa-2uk ou-2yi 0a-2y3
oa-3bh oa-3ef oa-Sen oa-8my oa-3wm oa-3yx oa-dan
og-lcg oa-Bax oa-Bbg oa-5hg oa-Tbg oa-Tes oa-Tew
oa-7dx oa-Tkn ona-Trs oh-6acg oh-6axw oh-Bdef oz-luf
oz-1fe oz-8ar ou-daa  om-dae sa-bal sa-ch8  sa-db2
sa-dw4d  sa-fe6 sa-gal sa-hbb  su-kt9 sb-la  sh-lak
sh-1al sbh-lam sb-lan sb-lac sb.lap sb-lag sb-lar
wb-2ib  wb-2id ab-3alq sb-5an wh-sni sb-snni sb-sql
-1aw  sh-lbk sh-1ib  sh-2ab sb-Zaf sb-2ag sb-2al
2ab se-Zah se-2b) see2ld se-Zar se-Zas se~ify sh-bzl
wu—lbu su~-led su-Zah su-Zak ace ham hb3 cbi fud hig
hm jbx kegdq kio kyu nem mo2 pej sgl voe xhanc.

SAYR, F, O, Weaver, 922 Mulberry St.,
Mt. Carmel, Il.
ee-par? ef-Bgl ef-Bix ef-Kif ef-Rij ef-Ryor ex-lar
fm-8st fo-u3b fo-udz fo-abo fo-sr2 na-wwdo ne-Sazs
nd-hik ni-2pz ulkip wm-9a nm-jh wnp-dsa np-nau

ST . 65
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na-8kp nt-2ba wa-2bk oa-2cs oa-2re oa-Jem
oa~3de oa-8kb ou-deg oa-bbw oa-Bbx oa-Bam
oa~7dx ch-6hdl op-laf op-lbd o0z-2aq vz-3ai
sa-hal sa-db2 sh-lab sb-lad sb-luk sh-lal
sb-lao sb-iap sb-lar sb-law sb-1bf sb-ibi
sb-1ib sb-2ab sh-2af sb-2ag sb-Zalk sb-5aa
sh-snni  sb-sad sc-2ab  se-2as  se-2ld  scenad
su-lam su-leg su-2ak

9COE, Earl Inyard, 1745 Ohio Bt,
Lawrence, Kansy.
nm-1j nm-9a nm-5b nj-2pz fo-8b sb-lbr sa-8ch su-led
#0-2bl se-3ag gh-law sb-bua el-Bar ef~%jj fm-8st oa~3wm
oz-8ra ny-rxy nr-cto ardi.

9DZA, L. Norgrant, Mapleton, Minnesota
{ Heard Jan, 30)
20 meters
ladm 1afl lajm luks laox lasr lbnm leaw lejh lemx
lry Zagn 2dy Zgp 3jm 4dm Sadw 5wz Sbau Tek <aul
Havx &bja Sbsd #ewt 3deh 8dfo

Frank Leis, 1940 Larrabee $t., Chicago, 11,
labt tatr lbtq Ibzg lcbd ledm lcje 1jb inj 1pi isl
ixm 2adh 2ajn 2all Z2eid 2in 2xg 3ade 3ak 3ale 3eah
3es 3kw dnw 3pp 4bz 4ol 4kl 4lk 4ns dpp 4ty Salk
bank Banl Bapi bin Hkz Box Bwk bdzu Baxu 6dt Grn
Thq 7wi ne-2fo nc-8nj sa-fed

A, G. Brewer, Dravion Road, Pointe Claire,
near Montreal, Canada
{Heard during December aund January)

Gaat Gadp 6Gadu Gals bagr Gakm 6Gam Gamq Hanh
6awq Gaxd 6bam 6bch 6ben 6bege Gbhg 6bmv Abmw
6bss 6buh Gbvu 6bzd 6bal 6bzm Gbzn 6cak Geel deco
feky Bemt Beq Gesd Bet Gete Soue Bexf Gezz Gds Bgx
sew 6ih 6mu 6av Bsz 6xk vz Bar Tabb Tatx Tuy Tec Tel
nhx Tny Ypu Ttm Tec Tuj Tus Tva oa~2rt oa-2rx ou-2ss
na-8ef oa-bBwh  sb-lab  sb-lak sb-lal sb-lam
sh-lap sh-laqg sh-lar sb-lax sb-lbr sb-1ib
gb-2ag db-Zam sh-2as sb-5aa sb-snni se-lgw
se-Bug  of-Rag efu-Bbf of-Ben  ef-Reu ef-Rfig
of-5g1 ef-fgm ef-3jf ef-Bmax ef-Btuv ef-8udi of-gyor
("-20' eg-2od eg-bdh eg-6td se-1fg eg-dit ei-lay ei~ima
ei-1no nj-2pz _ek-4uah nm-1j nm-in am-Ya nm-cyy
nd-hik ni-2ha fo-aeb fo-adz fo-a6n ng-2it na-zle na-8kp
sa-afl sa-bal sa-db2 sa-db5 4dm7 4feé ewm-lp sh-bzl
su-lbu sua-led su-1fb su-Zak a3 abl avi az diq gbh
gl hm kel kkx kos }w ndr nwd ocdj ptf sgz sue sx
tm veil wil wve wvi wyr wvx wyf

op-1BD, Camp Nichols, Rizal, P, I.

lano lane lasf Iemp 4eh 4rm  4rn Bacl Badt
S5afe bain Sait Sako Ham Bbaon bapo Hagq bagx bhare
Sasv Saur 5bl Bdx Heb Hem bkk 5id bal Hrg Saw
6amm 6bjx 6cei 6zat 6bux 6Gaah 6#bhr 6akf Gdeg
6yd 6rw 6Gag 6Gbvm 6jn 6bba 6bsn 6Gekv 6nx Gaaf
6hj 6bvy 6mu Galv Gea Geb Gxg 6rf 6Sabe 6ujm
6bvw 61 6bzf 6beh 6ah 6abg 6bzn 6vz 6am 6boy 6thod
denm  Geel 6kg Bbge 6kd 6hu Gevw 6bxi 6lh ebye
6ecmb G6bhz 6hm 6Gedw Gant 6acg 6rj 6rf Sahp 6eqa
b6azs 6zb) fbgq 6mj 6dba 6btm Tvh Tit Tou Sbai 8bpl
8bww 8gz Rlg Y9cv 9bw Deev Yme 9ge Ycaw Yevy
9zd 9blu Yara 9dkm Ycai Yent 9dgu 9ejy 9ga 9ie
9ex  oa-lbk  ca-2yh eoa-2uk  oa-2tm  oa-2ii  ca-2dy
oa-2jp oa-2yi os-Zem oa-2rd oa-2bb  ou-Zey oa-2rx
oa-3a1 oa-3kn oa~4bd oa-dan oa-4wb ova-bhg oa-bbw
va-bif oa-bra oa~bwh oa~bsa ca-Bsan  oa-6ag  oa-Tes
oa-Tew  oa-Sac oa-41j sb-laa sb-saix sb-lbi sb-Zak
sb-s04  ab-2ad sb-Zaq sb-2ag sh-2ab sb-lav sb-lao
shegmd eof-8jn ac-Bem ne-Rzw ac-8gg ac-8flo af-1b
af-8fok od-pkl od-pk7 od-andir eg-21z eg-finj eg-bbh
eg-6nz  ek-4mea nm-be nm-5n fo-afp fo-abz fo-ada
fo-abn  fo-abx fo-a4l fo-a8k fo-aTh {o-a8l {o-aba
fu-1sr fo-alb fo-udz fo-adm ne-8xz nh-hvw ac-lers
are-2bl  ge-2ab se-2as oh-dm2 oh-6dea oh- hclJ oh-Txl
oh-baxw oh-gdl oh-6bdl oh-6bue oh-6nl am-2se ham
su=Zak su-Zbg su-ibu oz-2ac oz-dak oz-dna ozdbx
az~srex oz-2xa  oz-8ar os-Bae oz-3aj.

sulC@, W. Figueira, 1070 Magallanes 5t., Mon-
tevideo, Uruguay, South America

Tasf laxa lckp leue 1zg Zace 2agt 2bl derb

2tp 3ckj 3She Bop 4iz Ske Gawa bGewa Toy Shau

ghre fxe Oeaj fcpm Ysi Ysp oa-28h ou-2yi oa-dbd

B B A A B



a-drh  ef-Adi
i~-lau aJ-lkm aj-
izh 'a_} 124

wF-Spep o:-Rnrt

ef-Bez  ef-Rife
iko aj-ls
aj-3as &

amd Snw numz,

ex-2AYB, N. ¢, Smith, Croftholme, 117 Chesterton
Road, €Cambridge, England
{Heard between December L9 apnd Japuary 10}
laae iazc labz lagz lamd lamu laof iaop lapv lare
iasf 1as) laso lasa lawe laxs laxx lazr lben 1bfx tbhm

ibhs ibjk lbke ibpn ibad ibsk I1bhw 1bul Ilbux
leaw lcbz ledp Jekp ieje lemf lemp lemx lenp
ienz lcue ich ide idd 1dk 1ldh iey 1fa 1if iga

ag
fep 1ie ¥in 1jz lka tkk ile iasj id 11j 1lu imd Lmp
tnl lae frd irr irv ine lvc ivw lvz iwz lzi izxm
Lxa Izl Z2zen Zaes Zaev Zatl 2agk Pfagn Z2agq 2.’.«;,10 2aku
dakz Zami 2 Zamj famn Zamq 2ann Zanx Zaol

“apn Zapv Zarm Zarr ;:ase aath 2avh 2awq aawu ‘/ava
“uvi “had 2Zbbk bhgh ¢ r deej fetr Zcks Zeeo Zetg
2avi uLuZ () gezr Jax 2bs 2bv 2bx 2dh em
2y Lfo Zie & 211 2me Z2md 2mj Zmk 2mn Zmo

m 2tp 2ty 2uo 2uk RFacn 3afq Saiv
arl 3auv Sauw 3bms 3hte Sbwi
Jhw) deah .fchu e &ak Aau day 3bg See dei del
et Sdp skr Bfy 3»71» 3hg 2jo 8kw 3ld &lw 3ar 3as
Baw $pf 3rt 3%) due Bur duah 4af dau 4av dbr dck dov
ddb 4dd 4du der 4fq 4ga dpp 4hx 4if 4pt 4oc 4km 4ld

Znm Zom Zar Yra
Sahl Baje dana

dlg dlk dml 4ok dov 4ql 4rm 4st 4uh dut dvi Bakn
5ew Bmx Hoa Hrch Bam famm Gbux Gbzf 6ehl 6ohl
Hrw Tek Sada Aade Bufq sahe xaif 8aln 8aly Bamu Banc

sarm sarw Savd ®¥avj saxn Bazs 3ben 8bia gbre 3aj Sgz
“ean Keeq Sera Sdem : shf Sem BEme Kgb
“wn 9abd %ara “hnb Ybge 9cia Yevn %exe Yeev Ohe

Yza 9zk ne-lae ne-lam ne-lar ne-lda ne-idg ne-Ted
ne-2be  ne-2bg ne-8fe  ne-2gp  ne-3kp nji-2pz  hik
sh-lay  gh-lae sh-lad sh taf sh-lag sb-lai sb-laj

sh-1al sb-iam sh=lap sb-laq sbh-lar
sk sbe1b] sb-lbg &b- 1br
sh-2ad sb-2af sb-2a

sh-2ab sb-2am bb-' r sb-2an sb-Zia sh-2id -;b-auk
h-Bam  sb-Baa sh-hab sb-Baa  sb-la  sb-poa 1
ey nf nh-czn“i se~Zab  se-dak

2ld F1 sm-bal sa-bex
~xa-dw-’1 B su-ful sa-fb2
sulei su-2ak fo-adb

fo-ade fo-adz fo-abx fo-abe

3 o folsr kte am-Zse am-Smax af—xfok

v qu-zbz su-dor o= -1bd rm-hil oa-2ri oa-2sh oa- u

3 oa-Tla oz-2ac o

+ oz-dak oz-ino ow-dap H\w
uvz hem kpea gab,

cg-3KU, R. Pollock, 1 Glenhurst Ave.,

f.ondon, . W, England
u{ecud during January and February--25
tay ladm lafi lajm fasu thym libyv lcaw led ledp
lejh lenz lemx 1is irmr lph lab ird Zaes 2aip Zamj
“apa Scla Zgp Zin Ytp Ynz Iva Baks Baly faul
saxa wdgn Rdon Rie Ent ne=lar len Idj
np-4sa

BRS, 22, E. J.

meters)

dxe O

Brith, Meadowside, Loughton,
Basex England

iano laba laby laci ladl iaff lag laga
Iukn lakr lalg lamd lamj tamn laof
Jaox lagi iagt 1asa Jaef lask lasu Tatj lavi lawe
laxa iaxx iazr lbak Lhew 1bes 1berx ibhm 1bhs
ibjk ibke thnw thad 1bux 1lbvl 1bxh lbyx icaw led
teek ich teib leki dekp Jemf lemp lemx iesx
ide idl 1fs iga lgr lgw lie {ja 1ka 1kf 1kk tkp 11i 1lu
iiv imv inl Inq loo Ipm lql lgm ird irf iro ivz iwp
}vw Ixm 1yd lzs kabp Zadh 2adl 2aep Zagn Zagp Zags
ahm 2.shp Zal waki 2akz Zamh 2apd Zapv Zaai

al 2ay] 2baa bad 2bbb Zbem Zbg

laac iaae
tair Iajx

2hny 3bvv edr 2ch Zenm d

; pE Zew Zeyx 2dh 2o
: mt Znm 2rs 2ok
Sacm Raed S ie Banr ,%au auv Say 3ble
hq] 3baz Shwt deah Sebv da e Bee Jege dekl 3fy

ke 3ld 3no 3oq 3
dov 4dbh 4dm 4du 4Ft
Ane dpe drg 4

Ane

vt 2vi

tkm 4l dmw

iz

y

o
3

APRIL, 1927

Sain Bakn 5alz Sane Bew Bk

2bf %hjb bpn Khse Sbth Scbp Keeq Hefn Hdb‘l #dem
%ddn Kded Sdjp Sdpn sdri #ka r Apl ¥rh sul Kwk

%xe Pasw Padn Daek 9bkg 9bwi 9bzi Yexe aday Odr
U=zl Yza ne-lar nc-lda ne-Zhe m--;‘bg ne-: ne-2do
2f0 np-4sa nj-Zpz sb-lak 1 :

fo-n3b foeradz  fo-adx
oa-bwh oa-Tes on~Tew
uve-dar oz-4ac oz-dar
eg-5BD, A, { Simons, Lynwood, Mablethorpe,
Lines, England

{Heard betweeu Nav, 20 and Jan. 17)
1bz ird lke iga 1dh luu ivz Irb lair lawe idvl latc
lqr lbcz ieib lukp icue Itp 2ty dey Ymo 28
Zayi Zayk Zarm Zaux ’ntn 8dy sld dlw fud .1ahl
Bble dnh 4ri 4)1
%hdo Reau Habw
‘Mol stb Hant

sh-lbp
sh-6ya se-lak
2a¢  ne-Zbg  ne-2fo  ue-she ne
zs  fo-a8b fo-a¥m fo-adz fo-adt fo-adx
‘o abn oz-das nm-1j su-led so-2ak

B. & F,

Smith, 101 Highfield Rd., Saltley,
Bn‘mmgham. England

{(Heard during January)

iaae iabn labz lacg lach ladm lafj fag faje iair

lakm famd faom laaqt lasa lasf lavg lavl Jawe

laxx lazd iben lIbez Ibfz lbhm ibhs 1bhv ibhw

ibjk lbnm ibux 1bxl icbg lcjc ickp lenf iene lere

lex idi fie 1in lka ile lh 1w gl 1rd Itz ivz
iwz lxm iyb izs Zadh Zagn ah 2 k)
.‘mm 74} aapd 2apu 2apv ‘Jaqw
2 “beo 2bui Zbum

2fo Zjn Amk 2tp

Zvh W2
3ay Sha ‘%btq shwi

u 2
3iv 8kx 3ld 3

e Jein 2o ri 4ub 4dk Add g )
saz 41] 4nh xa_ad Kafq Raka Rajn Aaly a sbyn Zcau
Reyl #dae “dbe Rday %It #rh Hsh Hxe Zuse 9abn Ybwo

v
felp 9en 9etp Yeev kgdq oa- Ano 0a-
%0 oa-dan  oa-Shg on-H 3
an-Tdx sh-1ak shb-1af sh-lia sb-1i ¢
til sb-pgmd ne-la ne-fdg ne-2al ne-Zbe ne-iudn
ne-3ael  ne-3akbh fe-f2  od-pk9 af-1b af-sfok nm-1j
nm-ln nm-lp fo-1sr fo-udb fo-adzn fo-adl fo-udv fo-ady
: fo-abz fo-abn nj-Zpz ng-8kp sa-db2
sa-en® sa-dm7 su-ted su-2ak su-dersn-zzv

m na-th oa-3u

2as 's”h-‘(.ia

sar  oa-omg oz-dace  se-¥a] we-2xs se
en-hik pie and anc anf vps cit
Mr. Solomon. Mackenzie Wireless Statinn,
Demerara River, British Guiana
m pz na-8kp em-lp em-uk ed-imt eg-2it eg-bma
ey-btd  ep-Gog eg-iry o pim Mz-,mj

¢ii-3ab eh-4aa e
p-laj ep-aiz
ef-8qrt ef-8
ef-Ngy m—?ce ei-igw

G. W, Fisk, 308 Victoria Road,
Tientsin, China

(Heard during November and December)

Saur Gahp 6am 6amm Bakw fayj 6aze 6bbg 6beh 6l
Gbjv 6bis 6bg 6bwy Fbxn Geeo Geh : i
ph b(,un Beh Bpe Biu Brw Gve o
27, 4 o
0 A Oa-Tew 5y =b-laa
b-lbr »b-i1ib sbh-2ab sb-zZae
s ef-Rfk {£-8]] ti-Kzw af-sfok
f wi-leo wa-dod
2 or-2bx

: ob-Rhe eh-Xb7 e,
ot ef-¥3f ef-Kkf ui‘-nwm
or el-%gdb ef-dvan ef-Hbf

ac-A2FF,

Sdh 95{ 5bv nh-
2 ga—dwq

ef-8DM, R. Martin, 63-65 Boulevard de Ia Repupblique,
Nimes ((:ard) France

Tael lads iulr lamd fap lawv lawx laxx tazd lbam
ihn lhqt toux lecz lemf ldyh lie Tia ilz Imi
irn ird 2amji 2anp Zapv Zzrm zZeu Zevi dep f
4im 4ft dal Raly 8bth fcea Adon no-fed su-Zak su-Ieg
su-lbu 2u-1fb  se-%ab  se-Zas whelae  zh-laf

1 shelal sb-lam c¢h-iap sh-Tnr sh-law
-ibg sh-1ib sb-Zab sh-2af sb-“’ag sb-2ad sb-%a0 sh-Zas
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-luf op-Aaa mt-sk:: sa-gaf sa~hb5 sa-bal
A2 ahz fo-aox fo-aem fo-acn nj-Zpz dnsc
dn aal sua kte gbm Ibl sab twh

v n”-g‘hc oF

ci-5ZB, B. J. Bouchard, Rouie Se Corcelles
Dijon, France

{Heard during November and December)
ird ize leib tawe lemx laao iekp lyb iaff lenz
ihif il iaxa lekl iaer avl aap aof 2eje 2uvr Zebg
Detn Zerb Zhm dexi L.ng: 2hir 2md Zbeo Ztp ZLvz Jar
sbhmz Zauv &ft Yps 3to 31 Stn Afm 4bl 41 dir ibk
dam stol Haly ~adg %at Rbth Xceq zdgp fete Heke
yzk ne-lar ne-2fo ne-Zbe ne-lac ne-Zbg ne-3fn

ef-ROGT, C, Conie. 24 Allee Du Rocher.
Clichy-sous-Boise (8eine-et-Oise) France
tHeard from Dec. {o Jan.)

fane l1sao luaw laci ladl ladm lads laen laic laer-

taumd lacx lakm lukz lulg lacf lasa las{ lask lase
tat] favi iaxa laxx layl lasd lazg iazr lbam 1bbl
ibbm ibbr iarm 1ibdt lbez ibfx lbdw ibyk lbhm ibhs
ibms Lblf 1byb ibnw lbux lbyx lecaw ich icki ickp
irje lemf leue 1bz lej ley iga lie lin lka Jk! imy
ifn lor ipy iab lal lrd lrf tro lsm lsr :l.s.w iun
uz - lvy ivv lxam 1xi ixm iyvd lvm 1z

Zabw 2adl Zfafx Sawn Zugs 2ahj Zaic 2oy
Zaoe Zagu 2arm Zaul Zaxy 2ayl 2a vk "bad 2bbx
Zhah Zbum “buy 2bo Zhgh Zbv 2bvh lbw Ycaw Zebg
Sedr “cei Zerb 2etn Zeng Zevi Zevs 2exi 2dm 2f) 2kx
“md 2jn 2mn de "’nz 2om Zor Zpv 2px 2o lrs
ath 2tp 2tih 2 2xaf Habl %ael #afa fuiw Sagp
#aha 3ahl Sam 3ait Aakag 3auv dawg 3ay Shm 3bms
3baj 3buv 3bwt dckj 3ckl 3ee Bels Zems ddw dep dxw
«ijm 3in &lo 3ld 3lw 3mp 3mv 8$pf Spp Bow dtr dwf
Swu Aly 4aah 4ak dar 4bl 4ba 4bu 4dd 4f1 4ft dev
4go 4in 4ub 4rm sl dte Sajg Svd Bamn haox BHapi
sh Saua fev Gjf Boa Tek Radx ®afq Rakk Rali daly
suj Baua *avs shbe xbbw RXheg Rbda Rbft Xbhz Sbpq
sbrd &bsq ¥bsu ®bre 8ht Xbzn Shww Reeb Reeq Sceie
Reav Reng Beje sdal Bdam Bddn &dem sdhu ¥dia 8dif
Sdgz “Amz %dsy Rdrs Hgn Xit %jk &im Rab Rar #vv
sye Rwi Rzae Xmub 9akf 9adn 9axh Ybde 9bjw Ybvp
dhjz Ycca Qces Ycej Yevn Ycxe 9dke 9dng Yeag uell
fiez Ofu 9mc dhe vhp 9k Ordn 9si 9xi Yya

ai-DCR, R. J. Drudge. Coates, Cambridge
Barracls, Rawaipindi, India

"vth oau;z hoku hdcﬂ ucpu eg-2nh mf-Zrz

Lf‘ Rbp eu-ubx t‘l‘l-l7h"l ed-:f,} ed-’(bd ed-u‘nt

ek-4ABN, Franz Noether Paiserpl,
¥ Kasgsel, Germany
{ Heard between Jan. 10 and Feb. 10)
su laxa faxi faxx 1bk lga imy irf 2bad Zadg
agf 2akv Zait Zev Zevi 2dh 2tp 3pf 8af 4ak 4dev dio
Sdei 8&ve op-itha fo-ub kfsx kedq

Amateur Radie Stations

{Continued from Page 62)

wontal. This has been found to give excel-
ient results and is the best of all those
iried.

The transmitter employs a 203-A in a
Reinartz circuit as shown. The plate sup-
ply obtained from an Acme 600-watt
transformer is converted into d.c. by the
aid of a synchronous rectifier and brute
force filter. An “8” tube is placed in the
positive lead to take care of the sparking
at the rectifier brushes. The input varies
from 250 to 800 watts depending upon the
plate voltage being used. It is usually 550
watts and an antenna current of 2.2
amperes is obtained on 38 meters. A sepa-
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rafe 300-watt filament lighting trans-
former is used and keying is done in the
primary of the plate transformer.

The receiver is a Schnell and capacitive
antenna coupling has heen found to be
superior to inductive coupling. The DX is
¥

ALY

excellent and the IWAC certificate earned in
a single night. There have been so many
different countries worked that a list would
look like the index to an atlas. Many of
the various expeditions have also heen
worked.

Besides being SCM for Kansas, 9DNG is
an ORS, 00, WAC, RCC and TTY. Traffic
is never turned down and quite a little
international schedule and trafic work is
acceomplished.

WBeStrays'is

If you have tried the Ford coil filter de-
scribed in the March, 1926, QST and did not
et very good results, your trouble may be in
that your coils have been wired up different-
ly than shown., 8CAJ tells us that he found

Seconda ry

anary

the coils which had a brass backing on the
vibrator end to be the same as described in
the article but those with wooden ends to
be somewhat different. Their wiring ar-

rangement is given in the accompanying-
diagram. We don’t know if this is an un--

breakable rule but it applied to all the coils
that 8CAJ had.

“‘WHATCHA GONHA DO WITH THAT HIREFLY 2+
VILD A Low POWER ‘TRANSMITTER ¥



63 | QST

ApPriL, 1927

NEW ZEALAND

., ROBERTS, 0zlA¥, sends us some
m-wg concerning the New Yealand Asg-
wociation of Radio Transmitters. A
um\tl‘rutmn has been drawn up and accepted
by the present 70 members and will stand
until after the tirst election of permanent
oificers and Executive Committee. While
no definite action has been taken regarding
an emblem, it will probably be z diamond
similar to the A.R.R.L. one, but showing a
counterpoise instead of a ground. The let-
ters N. Z. A. R. 'T. are appropriately ar-
ranged the antenna-counterpoise
system,

It is hoped that some of the U, 8, stations
will return to 80 meters and be QH() “oz™
again, it’s a long time sinece one did!
Saveral of the boys are taking portable sets
with them on their travels and hope to be
QS0 the world on 199s and 201-As,
Among these are 1AA, 1AE, 1FO, 2GA, and
4A0. They would appreaate reports. LAF
is visiting Australia and anticipates having
an #xcellent trip. 1FQ is expected to in-
crease power shortly as he has just obtained
4 1000-volt motor-generator sef.

. G. Kennedy with his wife and two chil-
dren are the only white people located on
Vaitapu of the Ellice Islands in the Pacific
Ocean. Two years ago he came to New
Zealand to be operated on for appendicitis
and there met Frank Bell, oz4AA, who ac-
quainted him with amateur vadio.  After
Jlearning the code, he built a short-wave
transmitier and for the last two months has
bheen QSO New Zealand. As he normally
receives mail but twice a vear, these con-
tacts hecome of extreme importance to him
and anyone hearing his call, DGK, would be
doing a preat favor in endeavoring to raise
him, He will be glad to get all sorts of
news and general interest reports. We are
indebted to E. A. Shrimpton for this news.

about

WEST AFRICA

We have several reports of stationy hear-
ing and working foPM, located in Ebolowa,
Cameroun, West Africa. This is also a case
of & white man, Edwin Cozzens, being away
from civilization and depending upon short-
wave radio for his news and contact with

his friends. As his home is in San Jose, he
will appreciate contacts with that part of
the country so that he can get some
messages there. He is working on 33 meters
with a nearly d.c. note. While he was home
on u visit last gpring, he mei the gang at
San Jose who took him in tow and helped
him get his outfit together. e was heard
ralling 6CKV by 6HM who called him and

selFG, QUINTO, ECUADOR

raised him. As 8CKV had had the most to
do with getting his outfit in shape, 6HM
arranged a schedule hetween them for the
following night. 6CKV, being but 75 miles
from 6HM, could not be raised directly due
to skip distance effect, but remembermg that
BCKV had z sked later with am28E, 6HM
passed the dope to the Singapore station,
who in turn handed it back to 6CKV. This
constitutes a relay of some eighteen thou-
sand miles in order to advance a message
75 miles airline! Tie that!

AUSTRALIA

Several of the Australian stations have
heen heard along the East coast of the
U. &, between three and four o'clock in the
afternoon. This corresponds to the early
morning {for bankers) hours.

1BMS remarks that if the “0a’ stations
insist on tuning through the U. &. A. band
from the bottom up that they can expect no
other condition than jamming on the lower
end of that band. Evevyone mnaturally
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wants his signal to be the first one to be run
across and we all hop way down. There are
many good stations on the hlgher end of
the band (39-42.8 meters) calling “0a” and
“nz"” all night with no response. I believe
that if the Aussies and Zedders would tune
from the top down once in a while and give
those at this end of the spectrum a chance,
it would encourage them to spread out more.
Also, let them discontinue working those
stations that insist in sneaking down to 35
meters. Some of these stations hold WAC
certificates, WO wonder!

We understand that 0aSWH and nj2PZ
have been working both ways around. The
DX between Adelaide and Jamauca in one
direction is $,950 miles and in the other it
is 14,950. Fortunately, this ig not a freak
condition in the general accepted opinion of
a freak, as it has been done seven times
already!

SOUTH AFRICA

Qur monthly letter from Oxenham, foA4lL,
contains the following. “It is the middle of
summer here and very hot. Conditions are
still very good for DX work and good per-
formances are being put up by some of our
Tow-powered men. foA3T has worked Aus-
tralia with ten watts; foA3T has worked
Malaya with five waits and many like per-
formances uzre taking place. A4Z is now
well on the air again after a spell of shift-
ing his place of dwelling. A5X, A. J. Jacobs,
of Johannesburg, one of our best known
men, has been doing very good work these
last three months, during which he has
been QS0 some 25 countries,

“To ABX goes the honor of being the first
“fo” to work New Zealand. This is a much
cherished desire of all the gang. He worked
0z1CX on Christmas night. In an endeavor
to work all continents in one night, he was
suceessful in working eg8TD, o0adbWH,
af8FOK, sbSQ1 and nulLC. This is mighty
nice work, His transmitter consists of a
T250, 250-watt input, Marconi valve fed with
2200 volts of r.a.c. from two MR1 Marconi
rectifier tubes. The tuned grid and plate
eirenit is used and the wavelength is 35
ineters,

*“There are about fifty active stations and
approximately 100 licenses have been issued.

“Australian stations are coming through
well now as are Brazilian, Argentine and
Chilean omes. The “nu”s are plentiful also.
The 80-to 40-meter band is getting full of
commercial stations these days. Apparently
they have found out like the hams that this
band offers the best DX. Let’s hope that
the amateur is not squeezed out altogether.”

CZECHOSLOVAKIA

Ag mentioned in lagt month’s news, ama-
teur short-wave work is prohibited in this
country. There are, however, several sta-
tions working under cover and all QSL cards
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should be sent in plain envelopes giving no
indication that they are destined for an
amateur radio station. The Radio Club
of Czechoslovakia, which wnmsts mostly of
BCLs and a few interested in short-wave
work, publishes a monthly magazine which
dlwavs contains articles regarding the con-
struction of transmitters and receivers for
short waves so as to interest as many of the
BCLs as possible in this phase of radio. In
this manner, the number of amateurs will
increase and so add to the strength of those
already existing, thus making government
sanction more probable.

There is a § Kw. broadeasting station
(W.E. make} owned by a company called
“The Radio Journal”. They publish a paper
containing the programs for the following
week; thus the name. All persons owning
a receiver must pay a monthly tax of ten
erowns {about 30 cents U, 8. money) to the
post office department. A part of this is
turned over to the broadeasting company
and thig company is strongly advising the
government not to permit the operation of
ghort-wave stations. They fear interfer-
ence to their programs as well as a loss of
revenue due to a mdeapread interest in ama-
teur work if such operation becomes per-
missable.

There have been some changes made in the
manner in which calls will be assigned. The
intermediate will be “ec” followed: by a num-
ber designating the location and the vall will
consist of two letters after the number.
Those stations in Bohemia will use a 1;
those in Moravia, a 23 those in Silesia, 3;
in Slovakia, 4; and in Podkarpatska,
Russia, b

IRELAND

The following is quoted from a letter from
Frank R. Neill. “The Northern Ireland sta-
tions continue to do splendid work and it is
satisfactory to record that the recent low-
power tests, under the auspices of the
R.5.G.B., were won by eg6YW. The previous
low-power work of 6YW is well known and
it is, therefore, not surprising that he was
the best station in the British Isles during
the tests. On five watts, contact was had
with the whole of Europe, also many U. 8. A.
and Canadian stations. og6MU, another
well known station, secured third place in
the tests, being QSO many U, 8 A, and
Canadian stations as well ag heing heard in
India and many other distant places with an
output of five watts. Two other stations,
5MO and 5WD, alse worked the U. 8. on b
watts or less, so thai. when it is remembered
that there were only about a dozen stations
in Northern Ireland taking part in the tests,
these results are very satisfactory.

“At present, good DX continues to he
done, ZIT is now going on increased power

L3
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using crystal control and has no trouble
working up io a dozen or more U, 8. sta-
tions any evening., Recenf results 1nclude
speech to Australia, two way working with
New Zealand, North and South America,
Mosul, India and many other places. Time
has been limited of late but regular wmk
is now being undertaken again. (MU,
hetween 50 and 75 watts input, is dmng‘
splendid work, having recently worked Indo-
hina, Australia, New Zealand, India fon
two and a half watts input on one occasion},
Mosul and other places. It is expected the
statjon will be on crystal control by the
time these notes are in print. Excellent
)X has been done by 68Q on about one half
watt mput and other active low-power sta-
tions are 2BB, 6HI, 5GH and 6QD.

“5NJ, on an input of 75 watts, has hdd
most consistent DX results during the last
few months. Countries worked include
(hina and Borneo (for first time from Ire-
land), also Australia, Tasmania, South
Africa (all paris), New Zealand and sundry
South American stations including Uruguay,
Argentina and Brazil. For some reason,
the station is always weak in the U. 5. A.
The best DX vet done was the raising and
workmg of 0z3AR from 11 a.m. until 1 p.m.
CMT—possibly New Zealand has never been
worked so far into the day from this end,
hefore.

“In the Free State, things seem quiet, and
few stations report doing DX. «ollB is,
however, making up for the silence of the
others, as he has been QSO a large number
of U, 8. stations lately on 7 watts input On
this power he is lmually able to get 2cToss
the pond’ any evening, being R 5 to 6 in the
7. 8, A, His DX iz most consistent and
good. e©0i4C has put up a record by work-
ing the Straits Settlements on 10 watts, this

also heing the first two-way coutact between
Ireland and that vountry. He is also doing
excellent DX work with U 5. A T have
not heard from the other en’s late]y.

SHIPS

HM is a Honduran ship with a rough 500-
vvele note working on about 37.4 meters.
He has been working several of the U. 8,
stations when off the east end of Cuba bound
for New ¥ork. LW, who has heen working
aquite a few stations, hay been repovted off
luha. Mickey Doran, of the &.8. Stocktorn,
has built a new shori-wave receiver and ex-
pects to turn in a bigger list than ever be-
jore., The City of San Francisco, RXY, is
out again with the old opevators, Harper and
ohm, who expect to work the usual short-

vave overtime. A sister =hip, City of
Panama. is also ingtalling a short-wave out-
it and it is intended that they will work a
regular schedule. The “Panama’s” e¢all is
RXZ. 3Le on RXY go to E. E. Harper,
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3110 I, Street, Vancouver, Wash’n. We
have not the dope on the operator for RXZ
but believe the Harper address will do for
him also.

Quite a few of the fellows have heen
wnkmg .a.nd hearing CR10. The QRA is:
3.8, Canadian Fisher, QRH about 42.5
meters with 250-cycle note, Send all QSLs
to 22 Selkirk Avenue, Montreal, Clanada.
MOZ iz a ship in zouthern waters. We
have not the full QRA and would appreciate

T\EVV ‘E;MBLEM I?F THE

receiving it 3JB and B3GL are Swedish
boats in transatlantic service. XG is a boot-
leg call used by a boat bound from New
Orleans to N. ¥, and then to South
America. He uses a 210 on 86.7 meters.
AOBPM reports working ARCX who glves his
QRA as the Norwegian whaler, 5.8, Nilsen
Alonso, near the South Pole. His wave is
43 meters.

ITALY

ilER, Santangeli, writes us the following
news, “During December and January, con-
ditions for DX work were very bad here on
the 40-meter band. I have tried some ex-
periments on the 20-meter band and have
come to the conclusion that constant traffic
is possible betwe@n Italy and Engiand at
noon, For far-away stations such as WLL,
WIK and some L. S. stations, signal
strength increases from 15.00 fo 20,00 GMT.
88, however, is bad on this band. Recent
gulations on rransmlttlngr stations hasg
suspended my traffic but in xmte of thls. Iam
ainVS w nrkmg‘ with the cull of REX,
on this call should be sent to me, I am now
beginning some new experiments on 5
nmeters and hope to have some reporis on it
50071,

SO0ME NEW ONES
FMH hae had his call changed to LtFMH.

His QRA iz J4. Fred Mejia, ida ésvumaa
Neorte Nn 21, Ban Salvador, Hep, of Hal-
vador, C, &, He has been QS() with »cvexdl

i1, 8, stations and is working on 42.6 me
with a near d.c. note. QSLs for fadA go to
W. Falk, Box MS2, Abed Abyssinia, Africa.
He is on about 34,6 meters anc t

raa.i note.  scNAD is an authorized experi-
mental station and s¢2BL is a general ama-
teur station. Both are operated by (astavo
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Vierling, P. O. Box 1653, 237 Pedro Montt
Ave,, Valpamxso Chile. vglAJ is the call
used by V. K. Paice, Pacific Cable Station,
Fanning Island. Mall goes via Sydney,
Australia. This island is in the Polenesian
Group and should use the intermediate of
“00”, The QRA of OPZ {zero PZ) is J.
Zwerina, 64 Favorite St., Vienna, Austria.
He now signs eudZ. His wave is 45 meters
and not a.c. QSL’s to dhl should be sent to
W. Horak, Quellen Strasse, Vienna, Austria.
shBZL is located at 61 Hadfield Street,
Georgetown, Demerara, British Guiana. The
operator is J. P. Tasker or possibly Mrs.
Tasker who aiso pounds brass. Tasker is
the chief operator at the local government
commerciagl station and has had quite a bit
of trouble in getting the necessary equip-
ment for the short-wave set. He has finally
zot things going and has been QSO several
foreign stations as well as U. &, ones,
nrCTO may be reached at P, O. Box 115,
Cartago, Costa Rica. He works on 82 meters
with an a.c. note. es2CO is Laka Santa-
hamina, Helsinki, Suomi (Finland). Ger-
man Y4 is now signing 4YAA. ¢I5B is
Bjarne Lindemann, Bjerndalen 31, Bergen,
Norway. &JT is L. Jenny and R Haag, Via
Radio Zentrale, Salzburg, Austria.

WAC

It seems that there are still some sta-
tions who ave holding out on the WAC
certificates. We find that nu4BL was
eligible for some time and didn’t know about
it until recently. Look over the logs, fel-
lows, and shoot in those cards.

There has bheen some confusion as to
what continents the various outlying islands
belong to. We will consider an island that
iz closer to one continent than any other
continent and that is farther from your sta-
tion than the nearest point on the mainiand
of the continent, to be the equlvalent of &
station on the continent. It is understood
that this applies to such islands that lie
along the coast of the continent and do not
include such unattached groups as the
Hawaiian Islands.

These stations are members: nusOQl,
nu6HM, nulAAO, ncdGT, npdSA, nu9ZT-
9XAX, cb4YZ, nu¥DNG, opSAA, nuZAPV,
npiAU uubACL, nubJ¥F, eg2IT, ept \NJ
oplCW, fulSR, nulCMP, nulL,MX cb4RS.
JAA, nu7lT, nulCH, =c9TC. nubTW,
uuGCTO, opiBD, nuyBSK, nu4TN-4SL
amZ8E, 0gbXY, «c2LD, offC8, nu2CRB,
0a28 H, nuTVH-7TM. ou2MK, nu2AHM,
nu2CYX, su2AK, :ulBU and egbSZ.

RE: INTERNATIONAL TESTS

Atteniion! All Hams in localities ouiside the
;qamiand U. 8. and Canada.

As a number of letters and radiograms
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have been received asking about the Relav
Party which will be held May 9 to 22 inc'u-
sive, here's the dope in brief for all of vou.

1. Read pages 28 and 29 of March (ST
also page 8, this issue.

2. During the tests work as many U. 8.
and Canadian stations as possible.

Fach station worked will give you a
sholt test message with a special number.
This counts one in your score.

4. Write a reply of eight or more words,
give it the same serial number, and send it
through a different 1. 8. or Canadian sta-
tion than the one from which you got that
serial number. This counts three m your
score,

. Work as many stations as you like
to mn up the score. Tho it’s not possible to
get more than 4 points for each station
worked, you can doubtless work many sta-
tions during the contest. Turn in your con-
firmation promptly at close of the tests (see
Rule 7).

The U. 3. wavelength bands that will be
used lie between the following wavelengths
{meters): 18.77—21.4; 37.5—42.8; 75.0—
85.7; 150.—200, Ganadian amateurs use
the same waves and will also be found on
52.5 meters for work with British Dom-
inions. The U. ®. gang has rvecently
begun to use twenty meters a lot and iorelgn
amateurs who can use 23 meters will find it
to their profit to do so in these tests to make
1009% use of the 24-hours in every day.

A word of caution: North American ama-
teurs working outside their assigned wave-
bands will disqualify both themselves and
stations they handle test messages with and
make it impossible for either fo receive an
Q.F.C.8. certificate in case they should qual-
ify for it, So see that stations you work are
well INSIDE whatever band they are near
before vou call them. ¥ ou should use any
wave permitted by yvour government’s regu-
lations.

Better get vour station ready for the
tests NOW. If yvou can't receive on 20, 40,
and 80 meters vou are going to be handi-
capped in the tests. The transmitter should
be able to QSY quickly from one band to an-
other too to make best use of all the oper-
ating time.

Pro the best you can in the May tests and
let us have 4 report of each and every score
for QST. FEven if it proves to be only “1”
due to hard luck in burning out & tube we
want it just the same.

Here’s luck to all. Looking forward to
May 9 and to your reports.
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Correspondence

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

Cut "Em Down

“Holmieigh” Hillside
Prestatyn
North Wales
Editor QST :

As two hams who bave ypent many
hectic and sleepless nights in pounding the
brass with the gang, we crave a small
space in your most excellent journal for
the purpose of addressing a suggestion or
two to the “nu’” ops on the subject of Q
calls,

In the first place, we propose that fifty
be regarded as the absolute limit for con-
seeutive ((Qs!  As a rule, we're satisfied
that it’s intended for a general call when
vou have come over with forty. Remember,
fellows, it's the “wee sma’ hours” with us,
and, torn between the Just for another
QS0 and a longing for bed, things like that
make the spine prickle,

Secondly, gang, and perhaps this is the
inore important, please let us know where
vou intend listening for answers, Give us
a “CQ 0Z", “CQ 8B” or “CQ EG"” and
vou will find that your percentage of CQs
answered will go up with a rush, For our
own part, we have now imade a definite
practise of studiously ignoring all your
Qs except those which specifically ask for
BG. What is more, we have reason to be-
lieve that a considerable number of other
FiGs are doing the same. It is also safe
to say that on any night we have mnever
heard more than three Qs to Europe.

Now, fellows, we are eager and ready to
work yvou—ull of you; but, you perpetrators
of those dud C(Qs, we don’t like the colour
of your whiskers! Cut ’em out, and get
down to brass tacks, We also thank all
the boys who have heen and intend to be
QS0 us.

(GA, OMs, for vour own sakes—it's up
o you.
Yours faithfully,
------ -(Feorge A. Massey, eg6¥Q
. Menzies, cg5MQ

Non-Arrival of QSL Cards

22nd and Jay Btreeis
Lincoln, Neb.

Editor QST
When I was on the air regularly, I often
rveceived cards reporting working my sta-
tion, or hearing it, at times which I conid
not find in the iog. However, [ usually sent
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the desired card anyway, feeling that 1
might have forgotien to enter the trans-
mission.

A few days ago, I received a card from
another “9” who appears to have worked
with me recently, although my station has
not_been on the air for over six months.

He is cvidently a beginner, and we are
hearing much from beginners nowadays on
the failure of their brethven to QSL. I
wonder how much of the complaint is due
to circumstances such as this.

If his ability as a receiving op is bad,
he should make zure of the woiher man's
call before sending out cards. If the other
man’s sending is bad, he should never have
tried to work him. The above should help
the new man to be pretty certain about his
reception of cards.

Sincerely vours,
—P). (. Anderson, SBNTJ

The Other Side

892 Southern Blvd.
Bronx, N. ¥.
Editor QST

Here I am, and I'm sguaking about the
anti-QSL hounds. 1 want to say some-
thing.

It’s great sport for the “old-timers" to
have schedules and all those pretty nick-
nacks, but what about the time when they
first got into the game? They were mnot
s0 interested in traffic handling, I'll wager.
T'll bei. they tried to collect as many QSL
cards ag they eould plaster on the wall,
and then some more. They had the (Q
fever at all hours of the day and night.

Well, I'm the same way, and many an-
other new ham is, too. I'm still (¢Qing and
collecting QSL cards, if the other fellow
is sporty enough to send me one, I al-
ways QSL the minute after T work some-
body. No delay at this shack, no sir! But
still, I have fo wait months for the other

fellow’s card. R}
—Frwin . Kodar, 2BBC

Hollow Signals

Mass. (nstitute of
Technology,
. Cambridge, Mass.
Bditor QST
Mr. Kenneth Trost's letter, headed “Is
It Fading?” in the February QST, calls
forth this explanation of the phenomena
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which he describes: “hollow” sounding sig-
nals are obtained only when there is a
double path transmisgion between the
transmitter and receiver, and when the sig-
nals received via the one path are relatively
steady as compared with those received via
the other path.

The simplest case of these conditions is,
of course, when the receiver is so located
with respect to the transmitter that =
“direct” or ground signal is received in
addition to the refracted or “sky” signal.
The characteristic of the ground signal is
that it is alwoys quite steady {(no fluctua-
tions in intensity), and further, it is
generally weak compared with the sky sig-
nal, under favorable conditions of reception,
as judged by the volume of signals at the
receiver, Now, when the conditions for the
refraction of waves . in the upper atmos-
phere change, with the time of day most
particularly, the sky wave intensity may
drop, until this is of the same order of mag-
nitude as the direct or ground signal. Fast
fading of the sky wave under these condi-
tions results in the change of tone noted by
the writer. If there is no ground wave, or
other steady second path transmission, the
received signal goes through the usual gym-
nastics characteristic of short wave, re-
ceived signals, where the amplitude swings
more or less rapidly through a large range.
The tonal change described is particularly
noticeable on stations carrying an appre-
ciable amplitude modulation, but no fre-
quency modulation, such as ecrystal con-
trolled 500 cyecle a.c. supply transmitters.
Here, the sensation of beats is sometimes
produced, caused most probably hy the
zhifting of the phase of the received sig-
nals via the two paths. The changes in tone
are readily observable during the course
of an evening on stations such ags NKF and
WIZ when receiving in this locality.

It is & much rarer occurrence to obtain
“hollow” signals on stations several thou-
sand miles away, but occasionaily they are
heard. In this case, both transmission paths
to the receiver are undoubtedly “sky” paths
(though they probably bump the earth at
one or more points beitween the trans-
mitter and receiver and bounce off again),
one of which gives a rvelatively steady sig-
nal at the receiver, compared to the other.

To readers who are interested in short-
wave transmission theories, may I eall
attention to an article by W. . Baker
and . W. Rice of the General Electrie
Company, in the A, 1. E. E. Journal, March,
1926,

Very truly vours,
——Jdames K. Clapp

QST 73

Aurora

33 Sugar Street

Niagara Falls
. New York
Editor QST ’

I have been much interested in the cor-
respondence in ST on aurora effects. On
the last occasion on which I noticed the
suppression of short-wave signals during
aurora display (both 80- and 40-meter bands
being practically blank on the receiver) it
was chserved that a few stations came in
here with fair and even loud signals on
the 40-meter band. Practically all of these
stations lay in a southerly or almost
southerly direction from here. This may
or may not have been fortuitous. I intend
upon next occasion to make a record of the
stations heard under such conditions, and
suggest that interesting and useful data
might be collecied on such nights if a few
hams, instead of shutting down the receiver
in disgust, would spend an hour or two in
listening for and recording such stations.
This may or may not he a useful and in-
teresting job for the “Experimenters’ Sec-
tion”., 1 offer the suggestion for your con-
sideration. I should bhe glad, if you
wanted, to act as a clearing house for
observations in the matter, and do my
best to correlate them and see if they show
any sort of regularities.

It is quite possible, of course, that the
fact that the only stations heard under the
conditions mentioned were southern sta-
tions may be due to cessation of operation
of northern transmitters under these cir-
cumstances while southern transmitters,
being presumably less affected, continued
operation. -

Yours very iruly, :
' A. Lidbury

A Hot One

137 Osborne Terrace
Newark, N. J.
Editor QST:

[t was with a great deal of amusement
and #till more indignation, that most old
timers paused over a letter headed with a
caption “A (Good Suggestion” in the Janu-
ary (ST,

Divide ns into groups, dubbing us this
and that! Who will do this job? Touis
XVI had a great knack of dividing his
kingdom!

T had the experience of a2 QSO with the
originator of the “Good Suggestion” just
bhefore his endeavor fo relay the message
mentioned to that “5”, His answer to my
call was “ZAQW?” (twelve times) u 3--
Then followed a little speech exactly the
same as was given to two other hams pre-
vious to my QS0. I noticed that he did not
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answer any questions put 0 him by these
fellows, so, 1 decided that perhaps this ham
was new at the game and was ashamed to
ask for a (QR\. To make a long story
short, I slowly and patiently asked him a
few questlonq which were answered with a
cherry, “73 and cuagn’.

Regarding that “5”. The poor fellow
managed to decipher a long difficult message
and asked for a QTA on the signature.
The message was promptly repeated and
sent double at that! Again the signature
was slurred. The *5” attempted to con-
vey the fact that his state of mind was not
very amicable right now and “will you
please, please (TA signature, signature?”

“Bure”, clicked 8--, and let forth the
message again, Is it any wonder that the
“5” chewed the knob off his key?

A vear or so from now, 3-- may read
this letter and get a good langh. Most of
us Wﬂl laugh now at his debut az a “traffic
man” and his noble effort to substantiate
the A R.R.L. mien which was never
stronger than at the present time.

—Bei Rabinowitz, 2AQ0W

Handbook Again

2782 State Street
) Milwaukee, Wise.
Editor QST :

Several weeks have passed since I was
most agreeably surprised on opening the
envelope containing “The Radie Amateur’s
Handbook” which I had ordered ulmost
as a matter of course. From preliminary
snunouncements read none too closely, [
thought I was ordering probably an en-
larged issue of “Rules and Regulations of
the Operating Department” and knowing

(ST publications were all excellent, [
felt assured of a dollar value.

Imagine the delightful shock I received
when first noting the total size and then,
when 1 discovered, that before me was #
real manual for the transmitting amateur.
Right then and there, { knew vou should re-
veive a letter of praise and wngratulatmn
but I put off writing until fime and ac-
A;uamtanre with the publication would pre-
vent an_outburst of enthusiasm too hastily
xmpxred Today in the January ST, T
find Mr. Warner’s editorial apologlzmg‘ {for
delays in delivery, and thus, I am ve-
minded of myv promise.

Perhaps, you have never noticed it, but
hooks for the amateur which he could really
use and enjoy have appeared ai the rate
of only one for each epoch. Yours is one
of these rare productions which will not
«asily be forgotten. [ feel my contact with
w 1reles~m literature has been a little more
extensive than that of the sverage ham ag
first of all, it was through reading that I
ecame upon the hobby and since, & have
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had a sincere affection for radio books.
There are many technical writers who have
attempted a ‘“‘radio amateur’s handbook”
but a simple essential requirement for suc-
w s geems to be that the author must be a
ham himseif.

in the days before the Radio Act of
1912, we had but one book and this was
“Wn'eleSb Telegraph Construction” by A, P.
Morgan (Van Nostrand, N. Y., 1910).
From other literary endeavors as well as
from his connection with Adams-Morgan of
Paragon fame, it seems certain that this
zentleman was one of the pioneers whose
sparks disturbed the ether for other pur-
poses than to handle paid messgages and in-
spire the purchase of gilt edge stock cer-
tificates of doubtful market wvalue.

The outlook of the second period of ama-
teur radio was dismal indeed, for was there
not the strict limitations of the Alexander
wireiess act to be reckoned with: power
must be cut to one kilowatt, wavelength to
200 meters, and fatal results to radiation
from inductive coupling to be expected.
The one bright llght was “Experimental
Wireless Stations” (published by the
author, Minneapolis, 1913) hy Phxhp E.
Edleman, an experimenter e~tranrdmarv.
as demonstrated by this volume and other
literary productions. But, in spite of the
handicap of meagre advertising, the gang
came to seek this repository of knowledge
for constructional details of amateur trans-
mitters and receivers. ST came o the
rescue in 1916 when this source of facts
bhecame obsolete, and fortunate indeed was
this, for the burst of DX aectivity in 1917
and in post-war days was made possible by
the A.R.R.L. organization,

The third period was marked by the rise
of cow. and brings us to Ballantine with
his justly famous *“Radio Telephony for
Amateurs” (McKay., Phil,, 1922) with a
title that wmust be apologized for, particu-
larly with phone’s association with the BCL
in the doubtful days of anti-amateur feel-
ings.

This brings us to the present era which
is certainly one of short-waves, and wvour
hook iz the gospel. With its istance,
breaking into the game will be simple,
Only old-timers who struggled with word-
of-mouth information and dry texis, having
little bearing on amateur work will be able
to appreciate fully what it means.

May T extend my heartiest congratula-
tions.

&1 incer ely wours
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Ques
Beach Arlington, N. J
Editor, QST

Unde1 the title “’[‘ransmlttmg Hints” on
page 49 of your December issue, you printed
a paragraph which stated that the term “Ur
QSB fb” was all bunk.

I want to object violently. The writer of
the article apparently advoeates a very
strict interpretation of the International
List signals. T advocate a very liberal one.

The *“¢)’ list was made away back in the
days of rock-crushers for the purpose of
1auhtatmg the handling of commerecial
traffic and not for two hams having an in-
formal short-wave chat. Since no one has
volunteered to make an entirely new list of
abbreviations for the amateur he has used
the old ones but very, very indiscriminately
with regard to their absolute translations.

If you wanted to tell a fellow his note
was bad and you sent “QSB”, I'll wager he
would send back a flock of question marks.
If you said, “Ur QSB bad”, he would un-
derstand perfectly. If you said, “Ur tone

bad”, you would be eliminating the *Q”
system altogether and the abbreviations are
pretty handy things, even if you must twist
them around to make them xuit. As long
as the other fellow knows what you are
talking about, nothing else matters.

Try and apply the “Ur tone fb” principle
to some other *“Q” signals? Why pick on
QSB? FPor instance, you coaldn’t say,
“Qrm nil” or “Qrn vy hd”, for, if you in-
terpret them strictly, they beeome “You are
heing interfered with nil” and “The atmos-
vherics are strong very bad”. The ham,
however, interprets them liberally and
knows what they mean even though the In-
ternational List meanings make them seem
nonsensical, If wou apply the meanings
atrietly, you must say, “Ur not heing in-
terfered with at all” instead of “QRM nil”.
No abbreviation means precisely the former
expression.

And so on down the list. Very few signals
ean be taken strictly and still suit the ama-
teur’s wants. If we can’t get a new list,
we'll use the old one in gsuch a manner that
ig convenient to us and understandable to
the other fellow., How many of the gang
will support me in interpreting the “Q”
signals liberally? 2 eff, 2AVE.

Tuned Plate and Grid

78 Baling Rd., Wembley,
Middlesex, England

Editor, QST

1 have just read with interest, in the Jan-
nary issue of ST, the second article of your
zeries “How Our Tube Circuits Work”,

I would refer to vour remarks on the
Armstrong ecircuit, towards the bottom of
the right-hand column of page 30,

I remember reading in an English paper,
the “Model Engineer” ahout three years ago,
an article in which the author described
some experiments he had conducted to de-
termine whether the plate or grid circuit
controlled the frequency of oscillation in an
Armstrong oscillator. [ forget who the

Bay You Saw It Inv Q8T
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author was but as far as I can remember he
was a wireless man in the Air Force and
appeared to be an authority. He wrote an-
other article about the same time on “Duplex
Telephony™.

He found, as far as my memory secrves
me, that the circuit with the greaier ca-
pacity in it determined the wavelength,
That is to say, if the plate circuit contained
more capacity than the grid cirecuit, the set
oscillated at the frequency of the plate ecir-
cuit and vice versa.

I have always utilized this fact in oper-
ating my own transmitter using the tuned-
grid and tuned-plate cireuit with no mag-
netic coupling between the respective coils.
I use, for 45 meters, five turns in
the plate coil with about .0001 ufds.
across It and in the grid circuit I use six or
seven turns with correspondingly less ca-

pacity. 1 use a power input of up to 50
watts. T find that no shifting of wavelength

occurs and all stations always report that
my signals are pure d.c. and very steady, in
fact, I am sometimes asked if I am using
crystal control. Using 19 watts, measured
input, I have been heard in every continent,
s0 | don’t think there is much wrong with
the QSB especially as stations in South
Africa, cte., say that I am a pleasure to
copy. Don't think that I am blowing my
own trumpet for I am just trying to show
that the QSB is steady.
With best wishes both to yourself and
OST, which gets better and better.
w—Bernard J. Axten, eg-2V.1.

Agencies Wanted
For New Zealand

Reputable firm in New Zeuland, with long experience
of Radio trade and azood conneciion with retailers
in that Country. has vacancies for two Role Apen-
cies for American or Canadian Radio Receivers and
Components, aisu Batteries and Phones, to act as
sgle Distributors,

Only first-class houses
and terms io

be considered, Details

A. E. HAY & CO.
Southern Cross Bldg. P. O. Box 1392
AUCKILAND, NEW ZEALAND

will

RADIO OPERATORS WANTED

THE FASTERN RADIO INSTITUTE ecan train you
quickly and thoroughly because:

MODERN AND EFFICIENT METHODS
THOROUGH INSTRUCTION under stafl of
LICENSED COMMERCIAL OPERATORS
MODERN APPARATUS inciuding SHORT WAVE
TRANSMITTER
FOURTEEN sears a RADIO SCHOOL
THE OLDEST, LARGEST and MOST SUCCESSFUL
school in New an]anxd RRFCOMMEVDED BY THE

iday or Evening l‘]asaenkbt]art Every Monday.
SPECIAL CODE CLASSES
Write for [llustrated Prospectus
EASTERN RADIO INSTITUTE
899 BOYLSTON STREET BOSTON, MASS.
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Prices slightly
higher west of the
Rocky Mts,
Crosley Radios
$29 to $98

aciuating  unit has never
" been enualled. Tneidentativatr,
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Attached to a gowt radie the Musicona
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The 12 inch Hitra Musicons fur amall
POOMS,  Apartments, ere, ., . .....,
The 18 inch wize Super Musicona for
tutge foulas ot poren use......314 75

THE CROSLEY
RADIO CORPORATION

CINCINNATI, OHIO

FPowel Crostey, Jy., Pres.

__Write Dept, 18 for
Descriptive Literature
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A, B and C aa’z'o Power

from house current outlet direct into your radio with no more ut-
tention or thought than you bestow on a vacuum cleaner or your
electric iron.

Th.is wonder box weighs only 13 Ibs., stands 9 inches high and is
{ inches wide and is about half the size of an ordinary A storage
battery. It is a mechanical device transforming ordinary 110 volt
60 cycle house lighting power into smooth, quiet radio energy for
the new Crosley radios without slightest interferinghum $50
and withthe certainty of an electric motor. Price,

Crosley radios designed for use with thix mar-
velous power supply are the AC-7, a 6 tube
table model at $70., and the AC-7-C, a 6 tube
console at $95. See these wonderful sets at
any Crosley dealers, or write Dept. 1% for de-
scriptive literature.

Crosley sets are licensed under Armstrong U. S. Patent No. 1,113,149,
Or under patent applications of Radio Frequency Laboratories, Inc.,
and other patents issued and pending.

THE CROSLEY RADIO CORPORATION

Powel Crosley, Jr., Pres.
CINCINNATI, OHIO

N\

No batteries to fuss whh.
No more batteries or battery charger
to water.

No failure of the power plant just as
you sit dowr to a fine program.

No batteries to recharge.

No batteries to renew.

No apologies to make to callers because
“the batteries must be getting low™,
No upsetting the house to have the

radio serviced.
NO MORE annoyances from the vital
power supply end of your radio. A
snap of the switch is the only demand

yvour radio makes upon you from
NOW ON.
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does vour set need a little

SPRING CLEANING?

How often are you compelled to replenish your set
with new apparatus because cf its failure to stand
up under usage? Why not have a Spring Cleaning
session right now and stock up with REL. Products.
They will afford you cndless satisfaction from
every standpoint.

REL can supply you with everything in the Short

*Wave line, and from one end of the list to the other,
“Quality Products™ holds good.

TWO SHORT WAVE ACCESSORIES

REL Transmitting Inductances—iiat.
wise wound on glass, ‘The inductance

Gpecial Short Wave Cuil Kit—designed specially for that you must eventually nse

those short wave vciveuits that Foyuire  separate Ty¥pe  L—i40, 8D, 150 meters wavee
primary. secondarv and tickler coils. Wﬂ\’el“"%’th iengths)

vange of three zvcondary coils, 135-100 meters when Trpe S--i20 meters and less)

tuned with .0G01 mfd. LJHdP"Qf“T bmgie Unit. wither type, with {hres

Bix oils (3 Secondaries, 3 Primaries or Ticklers) ips 23.50

with b_ase mounting Double Unit, either type, wih six
PRICE .00 PER SET clips $11.00

> Have vou sent vour two bits for vour vﬂtalogue vet? (ome
clean with murseit—mwu need it with its complete store of
Short Wave dope—send todav. P. O, mouney order or cur-
rency.

REL Owns and Operaies Fxperimental Station ZXV on 15.1 Maeters,
19867 Rilocycles, Crystai Controlled,

Radio Engineering Laboratories
27 Thames Street, New York City
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Three KARAS Parts That are Vital

To the Success of Your Receilver

O get the tihree great essentials of
Straight Frequency Line Tuning, Maxi-
mum Volume with Highest Quality Repro-
duction of broadcast voice and musie, and

est losses known., They have no measure-
able loss,

Karas Harmonik Transformers are all
stage ratio high inductance, high impedance

unbelievable 8eclectivity and Sharpness of low distributed capacity type which give
tuning, you must use mopliteation e Famda:
these th?ee‘ vital . R R mental harmonics and
“key” parts in your Karas Parts are Specified in svertones that go to make
receiver; Karas Or- Karaw Karas  Kerae | 0B, oSl PUTR e
thometric htra;ght . ¢‘ondensers Transformers Dials with any cheaper Lrans-
Freguency Line Va- i}i‘;{‘il’:"MR“ﬂ"” 3 17 plate .i'ormert;. Harmoxéiks ara
“iabl Y 1son-Moore foct. tehes re-
l,ldble i_,lqndenserg, I-8pot 1 23 pilate 2 Harmoniks }’Sﬁ;"gh’:ﬂﬁﬁi and c},‘;\ef,-
K aras Harmonik | Dynaformer 1 11 plate 2 Harmoniks scientific_eonstruction ab-
Audio Transformers %f_mti"“‘mge . " 2 Dials | solutely insures the ma;\{}:—
PSS i Fictoreen Super 2 Harmoniks mum amount of amplifi-
and hala? MICI‘O Aero ']:rnnpmltter % 23 plate eation of ail frequencies,

metricVernier Aero Short Wave 11 11 p{ato Prica each $27.00
Dials. . B 7 plata Knras Mierometric
K it manufacturers | Leckaday Univalve 1 Harmonik Vernier Dials are made of
:A_ h C hos Fquamatie 27 plate 2 Harmonies # Dials | Bakelite, with zold inlay
agree  that these Gpeciat wmarkings, and have & 63
parts absolutely in- ta 1 vernier ratio, which
sure the sueccessful produces s  linguid-like
smoothnes% of operation

uperation of their reeeivers if vou use them
as specifed. Note the names of the leading
kit manufacturers in the panel in the center
of this page, and their recommendations
of Karas parts for their kits. When you
build any of these sets be sure to use the
Karas parts that are sgpecified by the kit
manufacturer.

Karas Orthometric (Clondensers are scien-
tifically designed so as to give absolutely
straight frequency line tuning. Every
point of the dial of a Karas Condenser is
«Jquallv separated from its adjoining point
in both directions by 10 kilocycles, exactly
as stations are separated and ‘allocated
by the government. There is no crowd-

and a fineness of tuning that is cloge to 1,1000th of an
inch. With these preat dials on your receiver you can
actually bring in stavions that you never before heard
~—havd-to-get stations that have always eluded your
skill in tuning with oid-style diauls of low ratio. We
ask you io try Karas Micromeiries on your set for 10
duys at our risk, If they do not delight you and
satisfy you perfeetly, return them to us for the refund
af your money.

Your dealer can sopoly you with Karas parts for any
of the sets listed in this advertisement. Or, if yon
prefer, you may order dn‘pﬂf from us by filling ouil and
mailing the coupon. SEND NO MONEY, Simply
hand the postman the price of the parts, plus a few
cents postage, Remember, to get the results that the
kit manufacturer guaraniees you should use the
Karas parts he specifies. to insure geiting the superb
qualities of these veceivers,

KARAS ELECTRIC C0.,1034 Association Bldg., Chicago

ing or hunching of stations with Karas E"'""""';:r;‘;'s:;c';;l;:;"“"""""
Orthometrics. In addition these mar- y 1034 Association_ Bullding, Ghicago
velous condensers are huilt as accu- g, Ml sud oo the Baos Dare kel helow for ool 1
rately as a high grade watch, with all 1 postage. ) Trerometrie - ; l '
. "3 v ¥ . . P laras erometr ornier ThHals,
metal ()d.l'ts. of pne nrags. "'nd, the B v i Karas ¥ Flarm r:iuaula Transtormers neh,
highest quality of hard rubber dielec- & Pl Raras 2y plie :'»'['i"'l"?wmid-f Condenser, 7 eacl.
& . ‘ g 2 vhdensep, $H.75 sool
trics. The special eccentric haraﬁ ) K el e e whate Vondenmer to
o 3 Eauamatie Recsiver, ch,
plates are d]f? "tamped from TOHE: L} { Y Karas 11 plate 00035 mfd. u’?nnrieme 650 each.
brass sheets and soldered at every pOlnt a { } iaras 7 plate 00014 mwfd. ondenser 0 esich,
of contact. Rotor has pigtail connec- } {1 Waras & plate .0t mfd. Condenser. 2,50 eacl
f'l()n, and rotor piates and frame are g Name i s erarae s
quounded to  prevent body mp.amtv ;Address .....................................................
effect. Karas Orthometries have low- Jowy o REBTE L.aennecninnseons
w 17 cash aceourpanies Gider, we prebuy  postage. i
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NEW

IN ORDER TO FILL A VERY PRESSING NEED, we have commenced the manufacture of
two new transmitting condensers, and have discontinued the Type 183-B

THE NEW CONDENSERS will be known by type numbers T-199 and T-183, Hoth will have much heavier piates
than have heretofore been used, and much greater comparative spacing. These changes, combined with a buffing
process  which  absolutely  removes  all rourh  wiges  and  inequalities in the surfaces of the plates, 1=
sult in an ability to withstand very high wnitages. YOU CAN NOW RUILD WITHOUT IFEAR OF HBREAK-
DOWNS in vour funing condensers, 'The iable shown just below gives the suuwested CARDWELL NSE
for each of the popular tubes and voltages, Owing to the many possible cireuits and combinations of inductanee
und cupacity we cannot state positively either that the indicated size is necessary, or that it will invarisbly atand
up, but the table is correct us far as is vossible to determine,

A

in anticipation of & very large demand for these condensers. we have set the price at oniy $10.00
for both rizes. Hem=mber., you order Transmitting Condensers direct from the factory. All good
dealers carry CARDWELL Receiving Condensers,

Plate TN U % 910

o =2 " . i ROW Higner
H " By cepyr v, G i
Voltage Use sm(:ller Y \XI‘ZMUZ " oW LKW Power
T T99-1 192K
200 Valts . 'W. or Phone 189- 169-%}
168-5 1681
TB-H 37-R
au0 Volts . W. ar Phone !{:_g-g }.431;»-]133
T47-R (47-B B
it Volts oW, %§4-I}§ }2%—%
157-F 57-R o
’ (W 147-B
B0 Volts CoW. 187-B T-189 T-199
1000 Volts Phone 164-B B -
1000 Voits Phone , . -
1500 Volts O, W, T-199 T-183 T-183
1 T-183 166-B L166-1 Hpeciai
T-199 T-183 TRE- 1 Epecinl
- 1he-B Special Hpecial
3000 ants . L W, " 166-B
Higher Voltages ) Special Special _Spevial
TRANSMITTING CONDENSERS RECEIVING
Spacing Length

CONDENSERS

Trpe Price Eunpacxty Airgap ;’g;:ifg: Til,?f_ (Bgf k

dn.) {Inches) ““rgior pess  panel) Type Capacity Price
plates Mmids

141-B $4.25 245 030 085 025 1R 41 23.75
122-B £.00 480 N30 025 TR 140 1.00
137-B 6.00 954 030 025 16K 220 4.2
164-B .00 217 070 025 Py e M
147-B 10.00 440 070 026 192K 500 500
157-B 12,00 217% Kiy) 02h
T-199 10.00 330 084 040 . . o ,
T-183 1000 110 ATL 882040 The Allen B. Cardiwvell Mg, Corporation
#_.Double stator, capacity of each section, 81 Prospect Street Brooklyn, N. ¥.

“THE STANDARD OF COMPARISON“
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Our
Oldest 5

Fflends Back in the days when the

General Public had hardly
ar e more than heard of radio—
when an amateur really was

Rﬁadﬁr S an amateur—the Acme Ap-

f paratus Company started the
O manufacture of transmitting

Q S T apparatus.
Naturally the readers of QST

were among our first friends
—the real Lovers of Radio,
the Devotees, the Pioneers, who talked to each other
through space, vears before the public even dreamed
of doing it.

Acme has not forgotten those days. Acme still makes
fransmitting apparatus for its oldest friends. If you
have any trouble in getting it at your dealers, please
do not hesitate to write to us direct for it, and we will
see that you are taken care of.

Today, Acme is u year ahead in the two most im-
portant ends of radio reception—quality and elimina-
tion. For quality, Acme offers the new Amplifier in
three stages, first, resistance coupling, second, trans-
former coupling, and last, resistance coupling with im-
pedance leak: as well as three styles of loud speakers
that give, “reproduction without distortion.”

See Acme's contributions to gquality and elimination at
any good dealer’s, and send 10 cents for new Acme
hooklet, “Power Supply for Radio Sets.”

ACME APPARATUS COMPANY
Dept. E-22 Cambridge, Mass.

cafion

~for amplifica
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T re Famous 425 Group

HESE two instruments give the radio operator the great-
st assurance of proper electrical conditions at the lowest
cost compatible with accuracy. 1 Model 425 ’l‘hermoeouple
Type Ammeter overcomes the disadvantages of the hot wire
M{panmon type and perfectly solves the plublem of measur-
ing high frequencv currents as well as low freqguency alter-
M‘rmg: currents, us well as being accurate on D. C. 1 Model

495 Thermo (Galvanometer or Current Squared Meter is a
most sensitive instrument for the measurement of A. (. of
cither low or high frequency and differs from the Ammeter
in that it has a number of thermocouples to increase its

425 Ammeters sensitivity arranged in the form of a Whezzitstone Bridge.
: to . fi For full and complete information regarding these and
$13.50 $14.50 other Weston Radio Instrument. write for the interesting
l free booklet—"*Weston Radio Instruments”.
425 Galvanometer | WESTON ELECTRICAL INSTRUMENT CORPORATION
-515- 00 i 158 Wesion Avenue, Newark, N. 1.

.STANDARD THE WORLD OVER

WESTON

Dioneers sm('p 1888

FROST-RADIO FRUST-RADIO FROST-RADID FROST-RADID FROST-

FROST-RADIO |

VARIABLE HIGH
RESISTANCE UNITS

For fine control oftone and
voiume you shouid install

SRADI ‘Super-Variable
High Resistance Units as in-
dicate din our free booklet,
¥ar superior to wire wound
types. Operationis smooth
and nolseless because of the
exclusive roller contact arm.
Nickeled hrass case. Single hole mounting,
Supplied in resistances from 50,004 to 500,000 ohms.
List $1.25,

Trade Mark Reg’d U, S. Pat Oﬂice

Tinytobe
Fixed

Condensers

ARSI M BAKELITE and METAL
used in the new

FRAME RHEOSTATS

The neatest, most compact and
fost Srrvweahle rheostats
made Have smooth-working
contaet, bakelite pointer knob,
single hole mounting, Finest
nichrome or chromei “A" wire;
wideresistance stripkeepsrheo-
stat cool under heaviest load. A
typetosuit every requirement from 2% to 75 ohmas,

Dfficial Browning-
Drake Kit-Set

Y1esigned by Glenn H.
Browning and F. H.
Drake., TINYTOBES
are a uew TOBE s

product—small capacily condensers of higher
insulation and smaller phase angle than are

FUOST-RALID [ROST-RADIO FREST-RALIO FROST-RATIO FROST-RADIC EROST-RAGIO FROS)

v agond cxavilasoud vl usoud civi asond oiavil-ison) osvi-asond oiavll-isoad

rdinarily found in similar condensers of o el f oy : .,
:1)nv construction, SIM\:I for special pamphlet ?it:-l:;fa‘i:rp;a;lf;z; Metal Frame Type, list 50c.
-4, , . '
, ; - HERBERT H. FROST, Inc
Tobe Deutschmann Co. . y Inc,
Engineers and Manufacturers of 169N, La Salle 5t. {lewﬁ:ﬂl‘
Technical Apparaius CHICAGO ‘ / os Angeles
Cambridge, Massachuserts FROST-RADIO rnosr-nnmo FROST-RADIC FROST-RADID FROST-
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.000340 mfd.

$6.25

¢ Postage Prepaid)

Special 35
Dial 3 1

AMARVELOUS DEVELOPMENT IN VARIABLE CONDENSERS

If You tDere Told:

That a variable condenser existed which will give spacing between stations TEN
TIMES greater than has heretofore been possible with variable condensers;

That a vernier dial is not needed in order to make fine adjustments for good tuning,
but that the condenser itself is the vernier;

That this condenser has just two plates, gradually feeding into each other, causing
the most sensitive and minute variation in capacity that has ever been obtained -with
variable condensers of this capacity;

Douid You Believe It!?

You’ll surely have to, after having used the new HELICON,

In search for something better than the old condensers with their semi-circular
plates, radio engineers placed on the market the “straight-line wave-length” and the
“straight-line frequency” condensers, All of them, however, did not get away from the
limited space on 180 degrees on the dial; namely, a half turn. The vernier dial was re-
sorted to, in order to increase the accuracy of tuning. This was not an improvement in
the condenser itself.

Radio was up against one big problem, apparently not solved: namely,

HOW TO SPREAD OUT THE WAVE BAND ON A VARIABLE CONDENSER
FOR FINE TUNING!

The solution has been found in this new helical, cone-shaped plate design,

instead of having only about 6.25 inches on a regular four inch dial when tuning from maximum to minimum
capacity, imagine this distance inereased ten timea! 'To $2.5 inches! More than FIVE FEET of tuning spacel The
forty-meier amateur band, for instance, spread out over ten inches on the dial instead of Jjust one inch. And no
trimmers !

A apecial four inch dial with sliding indicator records not only the number of revolutions but aiso the position in
each revolution. [t is mounted directly on the shaft of the condenser. Five complete turns are indicated.

The HELICON has been prononnced mechanically and elecirically A-1 hy some of the hest radio laboratories in
which it has been tested.

COMPACT—NATURALLY SELF-BALANCED—BUILT TO PRECISION—AS ONE RADIO FAN SAYS:
By far the best condenser for short wave receivers ever designed.”

R S
AN

Descriptive bulletin on request,
If not obtainable from your dealer get them direct.

N RADIO CONDENSER CORPORATION
o PEORIA, 215 Federman Bldg. Dept, 5, ILLINOIS
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THE SUPER SYNC

The Synchronous Rectifier That Can Be Filtered

The Super is the only =yn-
chronous rectifier than can
be filtered with ordinary
type of filter eircuit. This
rectifier is  adaptable to
hoth high snd Jow power
sots as it easily handles up
to 4000 Volts.

The commutator on the
Huper is eight inches in di-
ameter and by reason of
its large diameter it can
handle higher voltages
without breakdown. Eight

brushes mounted in pairs
ninety degrees apart serve
to conduct the current.
These brushes are mounted
on a rvocker arm so that
they can be adjusted for
proper commutation.

The ¢commutator is turned
ut a synchronous speed by
a 1 H. P
Motor. This motor ean be
supplied for either 110 or
220 Volts 50 or 60 cy.

Synchronous

PAT, PENDING
PRICE $75.00 F.0.B. ST. LOUIS, MO.

MARLO ELECTRIC CO., 5241 Botanical A ve., St. Louis, Mo., U.5.A.

Add the new Balkite Com-
bination to your radio
set now—with your “A”
battery it supplies all
radio power automatically
from the light socket.

Ask your radio dealer

FANSTEEL PRODUCTS CO., INC.
North Chicago, IIL

Perz.nanentlz/
Noiseless

Where old design, ormdinary
Titeostats uvierload, neat-is
and  quickly become  nutsy oo
urouits with several tubes, and
tihes nsing  increased
elentralab  Rheostats

@ smwothly g -
tnahently quiet.

NO DEAD SPOTS
Insulated  metal  dises  clamp
he  resistanee  immovable  aod
WU prOOl—3sSUring  even tedi-
fation and no dead spots, With
targe area of loetal to aid in
copaling,  and  carrying  est

hedvy current for their size,
they improve ihe guality of

1 resistances, for
.00

t ¥ ﬂl')

en
fitral Hadio
20 Keufe Ave,, Milwaukee, WIs
Sakerpol & (ull line of varishle resiat-
ances for B4 mnnuhcturem of teading
standard sets.
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TWO WA YS you can be sure of
Your Wavelength

By using an accurate wavemeter
with a resonance indicator lamp

By placing a Type 358 wave-
meter tuned to your proper wave-
length close to your transmitter
while it is being operated, vou
have an exceilent means of de-
termining whether or not you are
on your wavelength.

It your transmitter is properly
tuned, the indicator lamp will
light every time you touch the key.
if the lamp does not light, you may
know that your transmitter is off
wavelength and should be ve-

TYPE 358 AMATEUR WAVEMETER, Price $2 adjusted.

The Type 858 wavemeter is ebpeemlly designed for amateur use in checking wave-
lengths. It covers a range from 15 to 220 meters, by interchanging four coils of low
loss construction. These coils are carefully wound on threaded Bakelite forms, thereby
insuring accuracy and permanence of calibration, Coil ranges are as follows:

Coil A 15 to 28 meters Coil C 54 to 114 meters
Coil B 26 to 56 meters Coil D 105 to 220 meters
Type 358 wavemeter, with calibration chart $22.00

2 By controlling your shortwave transmitter output with a quartz plate

The Type 276A Quartz Plate is intended for use by amateurs in controlling the
frequency of transmitters.

The plates are grounded to oscillate at one specified frequency only, and thus limit
the output of the transmitter to one particular waveleng'th

Type l:"'GA QUARTZ PLATES are supplied at random frequencies hetween 1750
and 2000 k.c

They provide harmonics in 20, 40, and 80 meter plates and may be used for trans-
mitter control on these wavelengths Calibration is to ¥4 %. All plates are guaranteed
to oscillate when used as directed.

Type 276A Quartz Plate $15.00
Type 356 Quartz Plate Mounting . 1.00

Other General Radio apparatus for amateuar shortwave use includes

Receiving and Transmit- Vacuum Tube Socket  Potentiometers
ting condensers Audio Transformers Stand off and Antenna Insulators
Cloils and Coil Forms Rheostats Hot Wire Ammeters
WRITE FOR CATALOG 928-A

GENERAL RADIO CO, CAMBRIDGE, MASS.

A. R. R. L. MEMBERS ATTENTION!

You are not all located within shopping distance of a dealer stocking General Radio parts, Remember
that we will deliver, vost paid, anvwhere in the United States, any of our radio parts on receipi
of current ecatalog price. .

Also if we can be of help to you in supplymg technical information, we will welcome your
wrrpspondence Have you a Bulletin No 9% in your file? 1If not, a post eard will brmg‘ it.




“B"” Eliminator
TESTING
Problem Solved

TO GET full value from your “B” Elimi-
nator vou must fAnrow that your “B”
Power is delivering the »ight amount of
voltage to detector, amplifier and power
tube.

Low resistance voltmeters auitable for
testing batteries are worthless for test-
ing “B” Eliminators. This specially de-
signed High Resistance Sterling is accu-
rate for both,

Whether this voltmeter iz used in your
business or for your own set, it is essen-
tiel if you want the facts about any “B”
Eliminator.

It is the Universal Voltmeter

for the Amateur
R-415

Hterling  voltmeter ineets the special
needs of the amateur in & variety of
wayvs—~for testing the output of D. C.
(venerators, and for every other purpose
calling for a high resistance voltmeter.
Never before has a laboratory instru-
ment heen available at a price so
reasonable.

R-415 VOLTMETER
A laboratory meter at the $8.50

remarkably low price of

Also Model R-417. & New 150v, Sterling A. C.
Meter for Testing A. (. ime current and all
AL C. Circuits —ooooneae .

THE STERLING MFG. CO.
2831 Prospect Ave. Cleveland, O.

90 Volt Power Unit
$12.75

Hums, line noises. pusitively impossible with
this new advanced .. Piug in and forget Non-
acid and noiseless.  All detector and intermediate
voltages plainly marked. Simpler to hook-up than
dry calls. Operatex any type sof 1 to 12 tubes.
Greater volume and clearness guaranteed, 1f wnot
thoroughlv satisfied return after using 30 days for
complete rvefund. CGuaranteed further % years, For
110-120 valts A to A cvclp current. 90 volts,
51275 112%, & a5, $£17.50: 157%, $19.50:
180, $24.00; ‘021,‘, E B
Also built for D. (¢, current 110 and 3% volts al
oniy  $3.00 additional, any aize . Ample
stocks——rame day shipments., Himply say—ship ¢, Q.0
ur write for my interesting literature, testimonials,
ete.

B. HAWLEY SMITH, 332 Washingfon Ave., Danbury, Conn, U, S. &

“Windham” Wire Former

(I'at. Peming

A complete and handy tool for electricians,
vadio set builders and mechanies. [t w111
ac euratelv form loops or eyes for No. d,
6, 8 and 10 screws, make easy radius and
aharp right angle hends has flat jaws and
wire cutters. This tool is made of the
best quality steel, dropped forged and
carefully tempered in oil

We guarantee every tool against defects
in workmanship and materials and will
promptly replace or refund money on any
found defective by purchaser.

Price $1.25 Each Ask Your Dealer

Manufactured by

THE GOYER COMPANY

lehmantlc, Connecticut
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Drake published by over-ambitious radio writers. In fairness

to the radio public, it has become necessary to present a stand-
ard assembly to be known as the “Official” Browning-Drake Kit Set,
which is now on the market. The increased selectivity and rare
sensitivity of this new assembly will prove a pleasant surprise.

THERE has been a great deal of misinformation on Browning-

Parts for this new assembly are now ready. These include:

Browning-Drake Corp. Kit..... R ... 525,00
Foundation Unit (including drilled and engraved

front and base panels, sockets, fittings, ete.}.....$15.00
Neutralizing device ......ooiveenriierereeese..d 100
Resistance Cartridge......cvviiiiieireenecs . b 7B

The above, together with the necessary specified parts furnished by
other manufacturers, costs less than $65.00. Booklets containing
complete constructional data are available for twenty-five cents, or
the booklet with five full size blueprints for one dollar. Get vour
parts TODAY and build the new “Official” Browning-Drake Kit Set.

Dealers:  HSome of vou amateurs are dealers. 1f s0 we invite you to writeB
for further information. The new kit sei presenis new opportunities,

BROWNING-DRAKE CORPORATION, BRIGHTON, MASSACHUSETTS

BROWNING-DRAKE
=B RADIO =
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BULDERS AAD 480 ATORS OF 4MERIC S 5 FIRST BAD(O ARERATED ALTOMOBILES

HOUDINA RADIO CONTROL CO
RADIO AND ELECTRICAL ENGINEERS
19 DOTY STREET
KAUKAUNA, WISCONSIN

Address ceply tae
o9, CIth 1924

Electric Spacialty €0
225 South Street
gtanrora fits

Y Tais lg to 2dvise that we have been

oY Tymamotor for 21most two years 1o sunply
rrent [or the tubes ol our Radic Statlon
YEIXAX" whicn we use to control "america's rirst Radie
Operated Automobile"

inls Dynasmotor is operated on 6-8
Volt Btorace Battery source and we have icund it functe
11 times, under all 23nditlions and
ther.

in &ll Kinds of

We do not hesitate to re:
products  Lecause we Know tney are meritous.

o 10!

aurs
SHTROL CO.

£10/18

tions  sienly  uner L
tion, The rigid, strucwrally
designed Girder Frame of the
EQUITUNE Condensers nccupies

a

{remely
rigidity,

o0

"

minimum  space gl are &=
light in spire of

WNATTONAL Tuning
tinits  are stendard
for good Radio 3.
8o ure WATIONATL
Impedaformers, for
auality  sudio, NA-
TIONAL  Tone-iil-
ters, for power iube
nutput cennection.

RECEIVERS
TRANSMITTERS - EQUIPMENT

Ensall Radio Laboratory l.ulupmeut. is built to a Qual-
ity $tandard, Built for use in Amateur Stations, vn Board
Sea (oing Yachis, ruisers, ete, The Most Rigidly fie-
h«;ummem ifapte, Highest Quality Farts win-
ployed in onr Recelvers. Tur Amaleur o Broadiast, awi
aur Transmitters, mlf ixeitixl and Master mulla oy ]
signg.  Special  Kquipment huilt to  order, {juotations
furnished upon receipt of data coveriog the Raguipment
you desire.  ‘Transmitters, of any Type Reconstructed.

We carer to Special MARINE Installations.
CQuotations on request,

ENSALL RADIO LABORATORY
1208 Grand View Ave. Warren, Ohio

“Pioneer Builders of Short Wave Apparatus.”

ATTONAL ILLT'MINATE][")

Ve ot-Vernier 1nals ave 2 ej 3 L
i s 1 d
s il w1 QST Oscillating Crystals

pletely  ser o Tl may  he
:.wf, ,mﬁm,",m . PO YOU KNOW that we aie specialists in grmdn\p arvstals

perimental work o ily for POWER use? DO YOU KNOW that our stals Kive
fie woanted on any kind of 4 aximum eutput  without wi  inductance tn sertes with  Hie
panel, crysinl ¥ DO \'m’f tI-\.:\.Ow that u’t ,me crystal 3 us.-kir«z-v
. a series inductance, ot are taking a chanee of vracking
P”“’“BP?IE ﬂ',;!;;;,;m ‘sfg 7 VHY TAKE ALL THESE (HANCES with » erystal thal
B2 L g 4“ i8 ol especially geound for puver use,  Our  cristals are
""" POAWER CHRYSTALS and require ne series inductance.

Prices for wrinding crystals for use in the amauteur bands as

follows w—

S0 Aeter band crystal PPN
150-170 Meter band crystal P 3
We stale the trequency of the cpystal an-mate 0 hpupr than a

WATIONAL <0, tenth of o per-cent.

inakes hewyy-duty B Hhen s Thexda }

Rupply Units and 3- Weo apa ut your service to grind you a urystal to any fre-
go Power Ampli- queney fwtween 40 and 10,000 Kilo . W will be gini

dlers. Write Na- to quote prices on your particular

{lonal C;;T,;’ﬁf“"p}?;"‘ SCIENTIF lC RADIO SERVICE
rambridge, Mass,, tor The Crystal Specialists

Bulletin 116, P.O.Box 86, Dept. [, Mount Rainier, Md.
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The circled part of the inset picture of all of the Dudlo Factories
shows the new plant’s location and relative size

a NEW Wire Mill
a NEW Ewnameled Wire

New Method of Enameling—More Flexible—-Greater Dielectric
Strength—More Heat Resisting—More Enduring

-—Better Looking

In the large and finely equipped new Wire plant, shown above,
Dudio Engineers are producing an improved enameled wire that
sets a standard never before approached.

Dudlo special coated enameled wire now possesses an unheard of
flexibility and elasticity.

It has greater dielectric strength, gives greater resistance to heat,
is more enduring and better looking.

It can be bent without injury or cracking. High operating temper-
atures do not lessen its efficiency.

These qualities are due to the special Dudlo system of baking, im-
proved materiais and other new features of Dudlo development.

Dudlo enameled wire is made in sizes No. 10.to 44, American Wire
Guage.

One experience with Dudlo Enameled Wire will do more than any-
thing else 1o explain to you why the world’s leaders in the manufac-
ture of electrical apparatus Jook o Dudlo as the unfailing source of
supply of quality magnet wire and coiis.

DUDLO MANUFACTURING CORPORATION

56 EARL
NEWA

EWARK,

STREET
N.

J.

160 NORTH LA SALLE STREET.

FORT WAYNE, INDIANA

4158 BINGHAM AVE,

CHICAGO, ILL, ST, LOUIS, MO.

274 BRANNAN 8T., SAN FRANCISCO, CALIFORNIA
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Sturdy—Reliable

—Accurate

Many amateurs owe their long distance
records and their general transmitting suc-
vess to Jewell instruments.

The famous Jewell

Trio patterns Nos.
S04, and 4 made

radio history.

mstruments ure

Jewell transmitting as
popular today as ever.
Our radio instrument catalog No, 15-C

is available to amarenrs on request,

WALNUT ST, - -

50

“’?’}F!RS il\['\'(r (}'UO[)

Jewell Electrical [nstrument Co.

AMPERES

Pattern ~a, &4 fadio ["rtqv.( ey Amameter
ix an ldea! instrument for wmaking currcni
measurewmentg af radio frequeveyg, [t has o
high overioad copacity and itx losses wre less
than thai ol the hol wire (upe with accome
panuing  higher aceuracy. Seales are gilver
ctehed with black choracters, und movement
warts are all gllvered. {t has the standard
Jewell gero adjuster.

Awvailable iz panges from 15 fo 18

aHpered.

CHICAGO
INSTRUMENTS”

When the Signal Fades—
(Change the Range of
vour Resistors to
ineet changing char-
acteristics of the set
and accessories.

It
Works!

b=
wivll ] ‘
NRESISTORS

INTERNATIONAL RESISTANCE CO,
Dept. B, Perry Bldg,, Philadelphia, Pa

L

a0

inflammable

Make any Good Rec;éi.v

Hewt outdoor antenna you can buy.
7 strands of enawcled copper wire;
maximum surface for reception.
Prevents corrosion and consequent
weak signais.

The Original Celatsite

tinned, copper bus bar wire with non-
“spaghetti’’ covering, for
hook-ups. § eolors; 30 inch lengths.
We also offer the htzhest zradc of “spa-
ghetti” tubing for Nos, 10 to I8 wires,
5 volors; 30-inch lengths.
Send for Complete Folder

of Acme Wire Producis

ACME WIRE CO., DEPT. &, NEW HAVEN, CONN,

AUME)

BETTER

G. E. Mfg, Co, inc.
PROVIDENCE,




“We ve cut down our aame backs

Manufacturers who equip their sets with
Faradon Capacitors free themselves from the
complaints and returns caused by condensers of
lesser durability.

In assignments where c¢ondensers must stand
up,—~in Amateur Traffic, Direction Finders at
#ea, and in Automatic Railway Signals—here
Faradons have proven their sheer dependability.

For twenty years Faradon experts have com-
bined skill and highest quality materials to
make capacitors for each particular need.
Faradon engineers are always ready to co-
operate with manufacturers having under con-
sideration special equipment which cannot be
taken care of by the more than 200 standard
Faradon Capacitors ready for prompt delivery.

WIRELESS SPECIALTY
APPARATUS COMPANY
Jamaica Plain : Boston, Mass., U. 8. A,

Established 1907

702

Elecirostatic condensers for all purposes
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Wireless Specialty
CONDENSERS
Capacity .006

25¢

50-WATT

Hams Attention!|sockers
Don’t Miss These Specials?!| $1.50

Holtzer-Cabot Motor-Generator| | Holtzer-Cabot Headset

Yo KW 500 cyele. We have been fortunate enough Just unpacking & lotof these phones-—supersensitive
to gecure a limited stock of these nbso- and quality-buailt. Just the thing for $
lutely new and guaranteed motor-genera- amateur use, Hvery onenew and guar-

tors, and are closing them out at anteed, SPECIAL
Magnavox Price-Cut on Condensers ||8izie-Practice Set
2-Stage Rathbun 11,13, 17 and 23-plate,

Amplifier

Complete with
a 4 in. spearker.
This combina~-

Kellogg § or 11-plate 5-16 in. shaf .

39¢ 3 for #1.00

tion ouiifitform- :
erly sold for $25. Other Condenser Bargains
Our -’Vaw Tow Federal Transmitting Clondensers. $2 95
Price Factory Double-spaced . . ,
[ King-Cardwell 11-11 piat& I)ual $ Hiquipped with both a

9 75 Condensers . . ., 1 50 buzg(nmda blmkm‘hgh%z 95
Telfgraph 2 MFD Pl':,lg.'-in _Hllld AP{" Trickle | Hish Frequency 1 A Foyy RC A

Keys Condensers Coils Microphone Charger Buzzers | Transformers

49c 85¢ Fer $12.00| $3.00 $5.95 75¢ Left

W ARE COMPLETELY S80LD 07T OF: i ARE PEMPORARILY SOT,D OUTOF:

NOTE! Wing Cacdvwell 41, 11, and 1518 plate NOTE! 4 ‘lllﬁp?v‘)ﬁé‘ﬂR\.}chph(::\:’% '
condenssrs. j Wignal Nuvy  Receiving  Transformers,  Shipment of
Foderal aivd  Braudes Headsets, liaek opders will he made at the parliest possible momenr

Radio Surplus Corporation 75 Wisingion s, Boston, Mass.

RELIABLE

Transmitting Capacitors

0OB-224 2, MFD 2000 Volts Direct Current ...
OR-475 4. MFD 2000 Volts Direct Current ..... 7.50
OR-921 2. MFD 1800 Volts Direct Current ..... 2,10
We Make Good On Defective Capacitors. Merchan-
dise will be sent lgstpaid and Insured to Licensed
Amateurs upon receipt of full remittance by postal
or express money order, check or cash by regvistered
mail,

BRIMBERG & ORTH

277 Broadway New York, N. Y.

Mr. Ham:—
T, am.
HAM—marlund Low-wave Condensers and Coils and

HAM—marlund ‘fransmitting Condensers are built
i standards of accuracy »ou appreciate.

Low-Wave Receiving Condensers

Available in two sizes—I1 und 5_plates; standard-
spuced. Either * Midline™ or “'SFL”™ curve. Also
gouble spaced in 11 plate size only. Maximum
capacity, 100 mmftd.—minimum capacity 3 mmid.

Transmitting Condensers

Built to withstand high potentials. The low losses
and high quahty of Hammarlund construction are
emphasized in this class of work, W here ordinary
condensers are impossible, Three sizes with maxi-
mum capacities of 0004, .0002 and 0001,

Low Wave Receiving Coils

Space-wound on a _dielectric of very high quality,
B/ 00D in. thick., No, 16 copper wire, green silk
over cotton insalation, 10 turns per inch, 3 in. in
diameter, Coils average 20 in, in fength and are cut
to desired size,

Loud Upeaker Reception

RANTEED

With MULTIVALVE
ONE TUBE SET OR KIT

Lf your dealer cannot supply
vou artie us direct.

HAMMARLUND MANUFACTURING (O,
424-438 W. 33rd Street, New York ity

Tore Betwt Radior

ammariund

PRECISION

PRODUCTS
Mm' r"ﬂ’

J——

I
]

MULTIVALVE TUBE
with blue prints 56 .50

of circuit and lxst
of parts .

Standardyne  § 5
Multivalve Set
ready for wiring

Completely Assembled Kit of

MULTI VALVE TUBE
AND CO 50
of circuit and list 7
ofparts . .

valve Set with§ 50
tube, complete 3 1

with blue pnnt:
btandardyne Multi-
in cabinet . .

SPARKS RADIO SERVICE CO.

Dept. T, 35 West 25th Street, New York, N. Y.
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KEEP YOUR CAR
BATTERIES PROPERLY
CHARGED

KEEP YOUR
“A’ BATTERIES
PROPERLY CHARGED

DIRECT FROM ELECTRIC LIGHT SOCKET

WITH THE

3 AMPERE CHARGER

Even if the Elkon 8 Ampere charger were not equipped with the ¥lkon Rectifier its
simplicity, effectiveness, and general economy of operation would still make it a pro-
nounced success,
‘BUT, equipped with the ELKON BONE DRY rectifier, it occupies an exclusive and
unique position, far in advance of any similar device.
1t operates at considerably less cost than other types of chargers . . . . and without
attention.
It is bone dry, operating without acids, alkalis, tubes, moving parts or water. .
1t is rugged, strongly built, can be taken or used anywhere, so that it is ideal for charg-
ing both “A” batteries and car batteries.
SIMPLY CONNECT IT TO LIGHT SOCKET, TURN IT ON, LEAVE IT ON. 1t
will not overcharge, because it has the inherent Elkon Tapering characteristie, by which
the charge decreases as the battery becomes replenished.
Tt causes no interference, it makes NO NOISE, it has nothing to burn out, break, spill,
or spoil. Short eireuiting cannot harm it.
As the size of radio sets is increasing, as well as the number of hours of daily use of
the set, this charger is becoming more and more popular in all parts of the country.
An almost indefinite life of service, at low operating and upkeep expense.
BPescriptive Circular on Request
At dealers everywhere $17.50 Pacific Coast price slightly higher

T “L__n_[anzﬁ
Subsidiary t)fli). R. Mallory & Co. Ini S
TR A SO B AW g v
Weehawken, N. J. Ine.
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demand

FILTER CONDENSER
’ BLOCKS 3

For Working Voltages of 200, 300, 2
400, 600 and 1000 Volts D. C.

Flexible leads for connections eli-
minate all possibilities of leakage
from soldering.

AEROVOX WIRELESS CORPORATION

60.72 Washington Street
Brooklyn, N, Y.

New Transmittmg

CONDENSERS

* METALLIZED

~ Y N

WARRANTED FIXED RESISTORS
HEAVY-DUTY TYPE
HE new Lynch wire-wound heavy
duty resistors for eliminator and
power work are now ready. These
units are ideal for use in Ravtheon
and all other power circuits.
EQUALIZORS
For perfect filament control wuse
the Lynch Equalizors, There is a
tvpe for every type of tube and for
any combination of tubes. A Lynch
Equalizor will take the place of your
TYPE B, illustrated, has 8" diam. rotor plates, mametnt K”‘l‘lfooﬂgatq Complete, with
" plate clearance, breakdown voltage 2000, mounting,
Lynch Suppressors and Low-loss

etched scale, polished handle, pointer and locking
device. mountings mean better radio.

100 mmf. $36.00 200 mmf. $4‘8.00 At AUl GQood Dealers
%:500 mmf. .42.00 300 mmf. §0.00 ARTHUR H. 250 W. 57thSt.
unterweight extra 4.50 LYNCH, 1 NewY l( NY
Panel Mounting Brackets 3.00 g ue. €W Lork, . 1.
tTYl;I:_ A is similay, but with 10" ‘fi' ,"',, — e
T A R e o0, 12.000, PORTABLE S. W. TRANSMITTERS
Com fete portahla 735 Watt Nomitters with Power Supply amd

and 16,000, Fither trpe may be ordered uny
f'aepam’ty.

wasories for your summer trip or as energeticy Standby,

Strietly u High Power Device s i ow o NXtal Oseillator Tnir, 70,
Additional Information on Request p' n "mﬁ l.m‘“‘ﬁ(,um‘; % [r' snm’; By Watt, 355,
We furnish fnn m:frumnna how to adapt these Umits fo
E. F. JOHNSON COMPANY | | M f e e st Uit o
rite or .!\K'K XM\R on  fompleta am an Commereia
9ALD Waseca. Minn, | Transmirters mudloww ingtaliations.
e == TRASMITTING EQUIPNENT LABORATORIES, 3982 Woodlawn e, Lot Augoles, Ealt,
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Amplifying Transformer
s Type R-200

Thordarson Amplification
Reproduces Every Note

% 1O NOTE of any instrument — not even the
faintest harmonic—can escape Thordarson
Amplification.

Leading Radio set manufacturers know this se-
cretof musical reproduction. That is why you find
moreThordarson transformersin quality receivers
than all competitive transformers combined.

Stop overloading your fast
audio tube. A power amp-
lifier and “B” eliminator
built with thg Thordarson
et Power Compact will give
full reproduction to the deeper tones that the or-

Whether you are buying a complete receiver, dinary amplifying tubes cannot handle.

iidi ——3f v POWER COMPACT R-171. Contains a power
or owhether. you are building your own if you P COMPACT RiL71, poniaine & power
€njJoy music — be sure your transformers are densers, a five volt filament supply. For Raytheon
Thordarson’s. BH rectifier and UX 171 power tube. $15.00.

POWER COMPACT R-210. Similar to type
R-171 but designed for UX 216-B rectifier and
UX 210 power tube. $20.00. ’

THORDARSON

“Power From the Light Circuit”
RADIO TRANSFORMERS ¥
E Thordarson Electric Manufacturing Co. a8

Supreme in Musical Performance! § ., Hucon and Kingsbury Sts. Chicago, Il
1 3
\'\' it‘i.‘l:\el? obligation on my part, please send me a copy of
f vour free booklet, “Power From the Light Circuit.”

. i
THORDARS% ”%L”Egklgu’ %E%TURING CO. 1 Neme

Dec:
WORLD'S OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS | .,
on and Kingsbury Streets — Chicago, il USA. H
. __5 City. State.
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GET THE BEST! Gross S/W Products

LUG-IN COILS
Space ssaund, the mest eficient form of winding,
treme piggedness another feature; will stand handling and
) treatment without injury.
Novel anteona eoupling eoil wil) permit any desree nf coupting
up ro 5 jnehes,
These colls can e obtained for nse in the 10 meter band
.up to the rroadeast lwnds,
cieneral Radiio Plugs and Jacks used: the most efficient plug-
in sysiem available,
Isit  illustrated coropieie  pange 15 o f50 meters,

......... vereeo. $10.50
mmpletp w;th
meters ... 4,50
ase nnﬂ Primary mmplete witt: one
U to B meters 5.50

=i mul Primar ﬁmp((‘le mth rma m-tl for 30 me'c‘r

amt ... .o

Plug-in (nil oniy, 150 meters to 270 meters ooioi... 3
TEmg-in Unil oniy. far Broadesst rwenﬂm\ verraesaa, 350
Toi eun add nne stage of R K, amplification to
wave receiver, Write for full partienlars and bric
fur this putymw

Gross Wavemeter

M g H Ahova eofls now awailable far §¥ wotf prans-
PIUg'ln Transmltter Col]s mitters, using the tuned grid tuned plate cieouit,
Waveleugthe changes epsily affectsd in a fow minutes hy plugging in ancther cnil and
retuning variable condenser,

' oils for 20 or 40 meter hands, Priee,. ..

Dlete «i of (oils for 40 or % meter hands, .......
Girnss Bbnrt-ware Receiver Three tubes, gnest parta avaliable.
mitter Kits and Parts in stock.

Tiealers and jobbers write for diseonnta on cur fall live.

A bigh grade precision instrument at 1/% the usual market prica. Ruilt into OMpACL
curreing case of venuine aoiid nak, ieather handle on top with removable coter, ¢
estremaly low Insa making 3 very low resistance wavemeter sither the fiash ia
gnivanometer type will easily respond to an oseiblator using 50 toits or less
plata of the tube. ('oilg fit intn cover, when not in use. Calibration befter stan
wuarantesd, “hnr'ke‘I agiinst Mezo aseillator using a nunimum of 1 points for wa
eurye, bn imaginary rurves drawn from 3 o 4 poinrs. Bepurite otrve furnished with

complete |

pe | l*‘—wﬂh flagsh tamp indicator for S8, 40, %0 meter hands ,..... 315.00
Tvpe 2- Y*‘——wffh flash lamp indicator for 20, 40, %0 and 2un mefer bands . 58 75
Type -G with: gulvanometer indicator for 20, 40, x¢ meler bands ... iX
'l"’rle 2-G—with gaivanometer indicator for 20, 40, ®0 and 200 meler hvmds e d 78

J. GROSS & C0., Manufacturers, 30 Park Place, New York

ARTER | “Ri THERY N 0PERATING"

NEW
HEAVY DUTY

Resistance Units
®[IIMIIH e

Mary Tegannn Lromis,

Member Institute of Radia

Engineers and Levturer on

vadio, Leomis Radio Clollege.

*B Pgs. 700 Ilustrations.
Third Edition

Price

*3.50

At your dealer’s o send

Half Size ~heck or money order to
All Resnstances ;, to 1000 Ohms Loomis Pubhshmg Gompany, Dept.T, 405 9th St Washington,D.C.
For vacuum tube filaments e¢ir- Become a Radio Operator

cuits to reduce 6 volis to B volts See The World. fam a gond h:"lm;; Awg Hard Work.
without the use of a variable re- e Imeatet e iopportamitas for

adio  Inspector iccated here,  Opportunities for empioyment
;A

V3 - oy I meond To e diher port.  Most logical location in the T,
sistance also for use with ime for training.

X - . tetleally 107% of radio nperatars geadoating on the Galf
U.V.199 tubes. There are many Auring fmst fonr vears fraimad by MR CTEMMONS, uper-

other uses for these resistances b s wim ors giiiuates placed (o date = e,
which are set forth in our illus- Gulf Radio Schoo “%‘»3‘«‘3&'2{'“‘;‘."1533"“
tl‘ated bOOkIet. s T e

Mailed free on request. SET BUILDERS and SET OWNERS
Any dealer can show you why WE Can Save You From 10 to 50 Percent
In Canada: Carter Radio Co., Limited, Toronto on all Standard National Parts and Accessories.
ARTER -RADI 0 C 0 Rend for Gur Bulletin on Radio Parts.
e ASSOCIATED SET BUILDERS
CHICAGO VR 80 BRANFORD PLACE NEWARK, N.J.
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ﬁellab/e

onc DISTANCE COMM”N'[A"

1 meter to 200 meters

Thanks to the co-operation of members of
the A-R-R-L, De Forest has further devel-
oped the Type-H tube to a point where it
fills afl the requirements of amateur trans-
mission. The resuit is still more uniform
performance with extended filament life.

Technical Data

INPUT RATING 150 WATTS

Plate Voltage 500—2000
Plate Current 50-100 MA.
Fil. Voltage 10

Fil. Current 2.35A

L

HR Thermionic Rectifiers
Will Operate Two H Tubes

w Fil. Voltage 10
Fil. Amperes 2.35
Plate Voltage A. C. 2000
Plate Mill Amps. 200 Max
Voltage Drop 300 at 200 Ma
PRICE $16.00
Price, $18.00 ™ Sold and Shipped Direct

Parcel Post Prepaid Upon Receipt of Money Order

e ——————— ==

139 Franklin St. DE FOREST RADIO CO. Jersey City, N.J.

BaYy You Saw It IN Q8 T—Ir IpENTIFIES YoUu AND HELPS QST
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‘A Ppar AL u's"

. TRANSMITTING INDUCTANCES \\'mi Veonard 5000 Ohm Ventertapped T1h watt zefs
Arsea Kn-tozs Pancake 20-40 Mete s |, PR S8 frenecal Blectrie for sets up to 1M wam 00 phms
Arsea No-Loss Paneake 80-200 Maotory B 85 fresceat Lavite H0600 Ohm twm induetive .. ...... .
20 Wound on Gass——Ninzie Unit o TERS
REL  Double Coils b Rodg . . §9.80 dewell—i inch ﬁmh muuminz A or rn t 0-7, (-1,
wWew Aero m & 40 or Si Meatar M W 10, a-15, u-20, B
VARIABLE TRANSMITTING CONDEN%ERQ Jeipl | —3 B mounting Aiiam-
ardwell pogR, 1 $3.29 eters, ko 5, 00, 15, 85, 106, Sy, g0,
Cardwell 00015, ¢ . AU, LGN Seale readinga .
Cardwell ounlx, N dewell—it meh  flush
Hammariund 0002 £ BN . tenna anmeters,
Hammariund 0 -:mm Vet .80 Reller*-Smith H W, A, Antenha ('nrrent, o- V'
Xational 0 A, N owols . Roller-8mith LW A, Antenna lLu'r(\nt 0- g ’
National | s M oL N All Types of Weston Meters on hand a F
iational L@OUIE. Togg qat . POWER PLATE & FILAMENT TRANSFORMERS &
Natfonal uvuni, B ol ... §9% FILTER CHOKES
H VOLTAGE F Thnrdarson Combined Plate & Mlamnnt Trankfnrmnr,
Rﬂnuama i Mfd, 1o0a vogn 1 5 Rl Valt Plate Winding iun mid-tany, Mia
& 2 MEd, 1000 volr ment  Winding with  Mid-Tap 110-50.
L0 vuir 4 9 bri.  Speeial .
56, Thordareon s Watt et
I m'ndme “ . g t . Thordarson 130 Watt Filameni Tran
Plechtime 4 Mrd, 0 v . Thardarson 560 Watt #ilament Transs
faradon 1 Mfd, 1750 vorr .. 82 Acme 0 \\-m Plate & Fil. Trans
BY»'F'ASS (BLUCKIN(‘) CONDENSERS &5
wangamn 0pp %
Faradon iy lm() urlr (SIS . %o .
ROUA, UO-1R0R, 0000 voip  baggs £ .95 Avm ] \\ tt I’Jaty &
GRID LEAKS hatt  Sets
Ward ieocoard, New S0 e Centertapped Acme 50 Tlepry 130 Milliampere pilter (‘hoke )
ebs D to D0 Wwaths Acme 30 Henvy 300 AMiliampere Fiiter (loke ...

AMATEUR RADIO SPECIALTY CO..

| 77 CORTLANDT ST.- NEW YORNK
} Prompt Mall Ozder Service - Goods sold on Money Back Guaranteefss

ANNOUNCING
Federal Super 65 A. F. Transformer

Super 63 and Super 63A Audio Frequency Trans-
formers are the latest development of Federal En-
gineers in transformer structure, They exemplify
all of the splendid qualities of Federal superiority in
fransformer manufacture and now offer greater effi-
cieney of reproduction.

FEDERAL RADIO CORPORATION
BUFFALQ, N. Y.

$ 2_The First and Only Complete Authoritative $2
RADIO ENCYCLOPEDIA

Compiled and published by 8. Gernsback in one volume of 138 pages (size
9 x 12 inchesi containing 1930 definitions, 549 photographs, drawings and
diagrams and a classified cross index. .,’&ll circuits, new and old, are
described hy word and picrure; every part L LI LELEELEL T T
and apparatus used in Radio is explained by . MR, S, GERNSBACK
photographs and drawings.  Hundreds of 230 Fifth Ave., New York, N.Y,
{ctters from leading Radin Fleperts and En- ' Denr Sir: 1enclose 32.00. Kindly wend
me M pogtpaid T wne eopy of vour Fnev.
ginecrs prociain this .mvclnncdm an noalt~ B vlopedia. Money refunded it dissatisfied,
able addition o evervone’s tibrary as weil as ¢

. ‘ a necessity to a Radio Scientist or Student. § V6™ v,
{On Sale ah Radm Depariment and Book Stores, or order direct—two dol- g Addrexs
iavs postpaid for copies of the Arst edition which is limited. (Price g ° AL S

-

ndvances with the second cditions, Act at once. 1 P
5. GERNSBACK, 230 Fifth Avenue Mew York City, N. V. ItV ciiniienennens State, e
eeereementroinis i i e

P
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cNo Noise ~No Hum
in this B Eliminator

This B eliminator gives reproduction qualities to your radio

that heretofore came only from fresh new B batteries. Quiet

in operation, supplying proper voltage and current, mprnduc-—

tion in the loud speaker is not faulty.

The Amrad B eliminator employs the famous Mershon con-
denser as the principal capacity unit. This condenser has
many times the capacity of any other eliminator condenser
and constantly provides a sufficient supply of energy for
correct reproduction of any tones that may come through
your radio.

There are no variable adjustments to get out of order or be
misused. It is free from break-downs, the Mershon condenser
having such a large capacity that any excessive voltage surges
are eliminated; the charge being absorbed. This also protects
the receiving set against punctured parts or insulation break-
downs,

It is quiet in operation, no line noises—interference or dis-
tortion. It furnishes a steady current supply to the set as-
suring perfect reproduction. The power unit is housed in a
steel box and mounted on a metal base, and finished in black
enamel,

This remarkable B eliminator is one of the many famous
products of the Amrad Laboratories and is a tribute to the
Amrad Engineering skill and the influence of mass production
methods of Powel Crosley, Jr.

Write Dept. 4D7 for Descriptive Literature

AMRAD CORPORATION
Medford Hillside, Mass.

M
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The Amrad B Eliminator Supplies
any amount of wvoltage desired,
huving voltage taps for 221%, 30
or 45, 87, 90, 185 or 1K0. Max-
imum volts 1%0 with 50 mils out-
put.

AD



How to use
. Resnstance
Radio

J;nd = M
for this nerrboo *

Ward Leonard Eleetric Com-
pany announces a hooklet of
interest to radio dealers, ex-
perimenters, and engineers.

Resistance assumes major im-
portance in radio as higher
voltageb and currents are em-
ployed in power supply units.

“How to Use Resistance in
Radio” tells the proper use of
resistance and outlines many
of the new A.C. and D.C. pow-
er circuits. It will be szent
postpaid for 15c.

Ward I.eonard/q"ecfric Company
MOUNT VERNON, U HEW YORK

Resastor specialists for more
than 35 years. 7135-3

Cascade Power Tube
Breaks the Dam in Your
Receiver

The very tones that start $ 00
out over the air come true .
to your ears through a

CASCADE POWER TUBE.

You get it all—volume,
range, clearness.

CASCADE POWER TUBES are
made oxelusively to our :‘apecfiﬁcfb
tions, under patents, by one of the
foremost  laboratories at the cen- g'(_iﬂ.
ter of the tube industry.

Backed up by a thirty-two M
vear old corporation of first
gredxt and business repute.

Sold only direct to users.
You wet the dealer’s profit
in the extra quality of the
tube. $3.00 each postpaid.

Cascade Tubes are also made in Type OIX und
shipped direct at %1.50 each postpaid. Hpecify
whether you want detectors, oscillators, audio or
radio amplifiers. Tested sets made up complete
for mneutrodynes, supers and all siandard eir-
enits.  Enclose essh or  money warder. Tubes
shipped immediately.

The LaceyWilliams Company
1890 East 40th Street, Cleveland, Ohio

Post
Paid

FOR EVERY BEGINNER

THE SIGNAL
PRACTICE SET
Complete in every detail with
high grade key, true tone adjust-
able high pitch buzzer and brass
code plate. RG8 $3,40 Ry

SIGNAL WIRELESS KEYS

Signal Buzze';w

dtrongly made with eoin silver contucts
Rrass purig polished and laequered. Very
ralinbla units,

RUU i, KW 5 0 RS- contaet §5.50 ??“'"ﬁié““&iﬁi‘}%e';"
l 1.

£470] sintance of 2 ohma. Hlack

R4 3 in, 12,90/ cryuulﬁzed Iacquer ﬂmsn
Special
! We mnmi\vartura = eomplete line nf I quumy arders.

teiegraph_irstruments, 31.26

SIGNAL ELECTRIC MFG. 0., Menommee, Mich.

NOW IS THE TIME
TO BUY

| PLUG-IN COILS

§ AND BE SURE TO GET TECO

Price

2Hh—1R ]b AL $2.50

16.8—31 4 32.50

2 B2 &2.50

o6 ~—112 §2.50

W07 216 1a%— B $4.00
Bottom Mounting strip, $1.50
Antenna  Coil, $1.50

COMPLETE 3 ET, with Antenna

Coil and Bottom Mountmg g
Strip . . $7 50
Kach ‘ut in Puh%hed (abmet

Ol" HER TECO PRODL( TS
Short Wave Receiver. Tuning Range, 10
to 200 meters, 327.50.
Short Wave Transmitter, §39.50.
Gh-watt Socket; hax east aluminum frame,
phosphor-bmnz» springs, and Dilecto in-
sulation, $1.50.,

Full Specifications UUpon Request

Transmitting Equipment Co.
19 Stuart St. Boston, Mass.
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Madeof “ALCOA
ALUMINUM”

EETING the highest radio stand-
ards—shipped to you in the
most convenient knocked-down form for
easy assembly., These Box Shields are
made of heavy Aluminum (. 080” N O,
12 B, & 8.) and are supplied 57 x 9”7 x
6”, which will cover most requirements.
If the size does not meet your exact
needs, change it—Aluminum is easy to
work.

Manufacturers can obtain these shields

“ALCOA ALUMINUM" made:to their exact sp§£1ﬁcat10n§ or they

Bowx Shield can secure the necessary ecorner-post
ox Shields : . >

moulding and sheet to manufacture

Consist of . a
! f under their own supervision.

Top, Bottom, Sides

4 FExtruded Corner Posrs .
# Aluminum Serews Those who use Aluminum have ample
proof of its advantages. Insist on
“Aleoa Aluminum”, ask your dealer or
write us.

“ALCOA ALUMINUM”

Is furnished to manufacturers in the
following forms :

Sheet for shields, L‘hasr;is variable condensers,
cabinets. Panels finished in walnut and mahogany.
I)w and Sand Castings. Screw Machine Products.
Foil for fixed condensers. High Purity Rods for
rectifiers. Stamping. vod, wire, rivets,

ALUMINUM IN EVERY COMMERCIAL FORM

ALUMINUM COMPANY of AMERICA

2324 Oliver Building, Pittsburgh, Pa.

ALUMINUH

w
ALUMDNUM

A/

\ALUMINUM /"
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15,000 ohm Gridleak

UC 1015 Condenser
Tapped at 5,000 and 10,000 ohms with 85

Utility Radio Co., 80 Leslie Street, East Orange, M. J.

ratt ¢ rity. Price $1.50. 7,500 volts tested, sulphur and
we ":a“ i’ "“»* mica insulated, eleven eapaci- 50 Watt Lowloss Socket
5,000 ohm 85 watts $1.00 ties, .0002 to .00l mfd, for grid X s )
5,000 ohm W. L., 20 watt, 75¢c. and plate blocking. ‘f:iavie t};eateg "“;‘,‘* with brass am;gxp ‘i’r‘&’ﬂaé‘f
10,000 ohm 150 watt, 1.50 heavy phosphor bronze springs. For | 203 4
e e $ Price $1.28 {7V 217 and simitar tubes, Price $1.25

New Learner’s Buzzer Practice Set

i base hoard, cousixts of kKey and buzzer, $1.00; We !
i'o, Rawo hone ‘Uransmitter & Receiver, Tipe 'V fair comei-
tion; @ {enerators iZ-350 chboard. Hand Mi pe CW 9303
Panel mike, type ©'W 1035, Price compiete  $46.00:— Airplane
fiame vruuf key with Blinker iight, Tvpe (G 1140, Maker Interna-
tional Radio Tel, ©'o. Price $4.0u, Just = =ample of our bargaing.
3ot our new and jatest reduced price list tor Zc stamp. We bought
$10.000 worth of United States Govertment Radio Transmitting
and Receiving Rets and Parts,  Mall orders seut »ll over the worid,
WEIL'S CTURIOSITY SHOP, %0 douth ind St., Phitadelphia. Pa

PACENT

tern Flee rie

TRANSFORMERS

tUsed and specified by the leading
radio engineers of the country.

PACENT Electric Co., Inc.
91 Seventh Ave., New York

To Our Readers Dho Are Aot A. R. R. L. Members

Wouldn'’t you like to become a member of the American Radio Relay
lLeague? We need you in this big organization of radio amateurs, the only
amateur association that does things. From your reading of QST you have
wained a knowledge of the nature of the League and what it does, and you
have read its purposes as set forth on page 6 of every issue. We would like
to have you become a full-fledged member and add your strength to ours in
the things we are undertaking for Amateur Radio, and incidentally you will
have the membership edition of QST delivered at your door each month. A
convenient application form is printed below-—clip it out and mail it today.

coreserssrensesesserersnrenisssensessrerssd 927
American Radio Relay League,
Hartford, Conn., 1. § A.

Being genuinely interested in Amateur Radio, I hereby apply for membership in

the American Radio Relay League, and enclose $2.50 ($3 in foreign countries) in pay-

Station eall, if any ........................
Grade Operator’s license, if any ........coiviivierreninones Cevee ciesaisae. e
Radio Clubs of which a member ....... ... .. . . . .. iie e . N,

Do you know &« friend who is also interested in Amateur Radio, whose name vou

might give us so we may send him a sample copy of QST?. . ... ... it iirieiinnss
L T T T Thanks!
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"ANTENNA [ 1sT . | 2ND

Buy Amplification Not Tubes

‘ : ‘ s 2no ’
COUPLER  RADIO | RADIO DETECTOR AUBIB  Aubio
I BTAGE STAGE BTAGE BTAGE BTAGE BTAGE

AMP. 2 AMP.&  AMP. 3 AMP. 2 AMP, 32 AM

i !

1X2x6x6<72 AMPLIFICATION TODETECTOR 55,206 TOTAL AMPLIFICATION

aZND i ST aZND
RADIQ DETECTOR AUDIO AUDIO
STAGE BTAGE BTAGE BTAGE
AMP, 2 AMP, 32 AMP. 12

 Antenna Amplification
taken as 10 N

10X10x xoflood AMPLIF?[CAT;O@Q TO DETEC’IOR?GS.OOOTOTAL AMPLI‘FICATION

Amplification is one of the vital things in a Radio Receiver. Amplification is
necessary for tone quality——for selectivity—for distance—for everything that
makes radio enjoyable.

The illustration above shows the amplification comparison between a dual
c_ﬁ;ntrpl Stromberg-Carison 5-Tube Receiver and a typical single control 6-Tube
Receiver,

Single dial control does not allow for antenna tuning, consequently the amplification of
10 taken for the tuned antenna is missing. And even the extra tube vsed before the detector in
the single dial set does not compensate for this loss. For this tube is merely a coupling tube
--------- and as such has a relative amplification of only 2 as against 10 when compared with the first
radio stage tube in the Stromberg-Carlson.

Further, in this Stromberg-Carlson through the use of perfectly balanced and shielded eir-
cuits, the tube in the second radio stage also has an amplification of approximately 10, while
the less efficient circuits of the typical 6-Tube single control receiver prodnce only an amplification
of approximately 6 in each of their last radio frequency stages.

Assuming that the remaining tubes im each Receiver correspond as to amplification, the
total amplification of this 5-Tube Stromberg-Carlson becomes 768,000, as against 55,206,

‘Therefore, you can readily sce why the sinwle control set described above, although having
more tubes than the dual control Stromberg-Clarison, will not give as great total amplification.

If radio were sold on a basis of amplification—which is more im-
portant than “number of {tubes”—the Stromberg-Carlson 5-Tube
leceiver with its total amplification of 768,000 should sell at about
thirteen times as much as the above cited 6-Tube single control Re-
ceiver. That is, if prices were based on amplification and if $100 were
taken as the price for the typical 6-Tube single control receiver, then
the  Stromberg-Carlson 5-Tube No. 501 Receiver, which now can be
o gt Tigaoure L hest, %2 purchased for $180, would sell at $1,300.

cither fhouse cyrrent or  batteries.
_brice. fess e vies,  £180.00

it ihe Rariest $162.50 Stromberg-Carlison Telephone Mfg. Co.
Rochester, N. Y.

Makers of voice transmission and voice reception apparatus for more than 30 years
“AaY You Saw It In Q 8 T—It IpENTIFIES YOoU AND HELPS QST 103
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A FEW MORE LEFT\Hams Here You Are| TUBES

Western Flectrie

NAVY TYPE CG-1162| 2000 VOLT FILTER |, ., s2.19

GUARANTEED LN 35,85

5 WATTS TRANSMITTING CONDENSERS|iz0- "
PLIOTRONS 12.MFD—$2.99 wuy pav | vwe yxeora a0

Type

{MF'D BY GENERAL ELECTRIC C0.) - D <MORE? Tyve UX200-A .49
NEW, IN ORIGINAL CARTONS 4 MF : 4°99 %’;g: l[{;z}’}f .:g

Pilament Voltage Tt Vole, |R:CiA. 000025 Transmitting Type UX213 119

Filament Current Amps. Condensgers, 10,000 Volt-UC-1308 $1'95 Ts‘;;: UKBIEE 119

Safe Plate Voltage \“)0 Volts, .000075—.000018_0.€,_184h— . . . S2O5|

Plate cCurrent 40 Milli-amos. U. 8., Signal Corps Spark Transmitters | Q%E;imi%ﬁ'ﬁ‘iﬂs

Also Used as Power Amplifying Tube é{as ka‘aincaked Inducganct{(, bUUZl ertihie STOO ”
- oy A 000 Voit Condenser Spark-Coi A
STANDARD BASE for d, C. Weews ceei e $2-95 No order for these

PRICE ONLY $1%cy | large 45 Volt * 8" Battery . . $1.68] ““Snppes

Roller Smith—Hot wire Ammeters. 0-1 Amp—383.95, 0- 4 Amps—=§4.49, 0-6 Amps—§3.95, 0O-250 Milli-ammeter
25.49. Westan Meters 0O-180 Volts—7l, D, €. Combinati op-—$7.95. Leurn-the-Code with one of our Code ['ractice
dots.  Ruzzer and Kev mounted on mahogany baseboard. all wired ready to use—vey, $10.00; only—$32.39.

56 4,0),0,.-Ko Fareel Posi Shipments, Send in your name for our Hanm List, NoStamps. Send Certifted Chech.
References--Dun or Bradstreet, Federal Trust (o, Newark, N, J.

THE NEW JERSEY RADIO SUPPLY COMPANY
76 SPRINGFIELD AVE, NEWARK, N. J.

SPECIAL ’
TO AN ATE“RS
e b RADIO BARGAINS .
charge of b, ¢ a 's‘lhowa the late;t V\t;'in\t(lpz;] nevlv; i/
. y ‘| at deve npmentsm radio st startlingly /!
I}‘t’w‘artfonle’y& Amplification gm#ﬁg Y f;‘:‘; low prices. Get the u want here
Dai reslstnn:‘es for eForest ““H** tube or nnr or two fifty amateurs de- ﬁ;‘fi e’e‘:;!:'-.ul(éttg ;anu‘mrﬁ'-
wktters,§3.50, ia} Grid leaks for any tube £o orde: sire. The RBara-| [ GlnOELE, P nlled 8
=i, U8 auiva Yol vu tage drop broblems. (lse all tubes Fina _erysta wik Radio Guide| BUpplies. & 4!
fhr g will take aiver full < celved. Write for free )
{tails. Sendfori pleasge gend names of on
GRESCENT RADIO SUPPLY CO. i Liberty St. lamalea, N. ¥ o BARAWIK CO., Dent. 114, CHICAGoy U.S. &,

Never Befure At This Sacrifice Price
HIGH VOLTAGE

¢» KENOTRON REGTIFYING TUBES ¢

MODEL U.V.217
A, C. Plate Voltage 1500 volts. Filament Voltage 10 voits,
Used with U, P. 1016 Power T'ransformeror similarTransformer.

These Genuine R.C.A. U. V. 217 Tubes are very efficient Rectifiers and they will
pass plenty of current and voltage for 50 watters and H Tubes and also can be used
for 250 watters. Every tube is brand new and packed in original carton.

List Price $26.50 ea. EXTRA SPECIAL, $12.50 EA.
AMERIGAN SALES OOMPANY 21 WARBEN STREET, NEW YDRK oITyYy

THIS EASY WAY TO LEARN THE CODE
CUTS LEARNING TIME IN HALF

Th SENDS MORSE OR CONTINENTAL
e famous The quickest, easiest and most ecunomical way
TELEPLEX of tearning Morse or Continental, Replacing all
other medns, Improves operating ability to a
£ vemarkable degree.  Faithfully rwroduoes as-
or tua) sending of EXPERY operators. The anly
Self-Instruction instrument that sends MORSE and Continental
at Home in the exact form used in everyday wodl
Euulvalant te experience. Sends FIVE TIMES
as many words with one roll ot tape as any
other instrument, and S&X ROLLS are furnished. Dustproof cabinet.
With or without key and sounder. or buzzer. Complete araduated
course 10 Morse or Cnntlnental with each instrument. Send TODAY
for descriptive literature.

TELEPLEX COMPANY,
76 Cortlandt Street, NEW YORK CITY
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Here’s the Ideal

Amateur Transmitter!/

Built Around the Famous
AERO Transmitter Coils

FRONT PANEL VIEW REAR PANEL VIEW
Here s a new transmitter that is sure to appeal to every true amateur!
Compact and pleasing in appearance, it has a really remarkable range
on low power. Embraces flexibility to a heretofore impossible degmee,
because iv is built around the famous AERO plug-in coils. Two pairs
of AERO coils cover the entire band, 16.5 to 90 meters, without gaps,
and are instantly interchangeable. These coils operate perfectly on
low power, yet handle in excess of 1000 volts just as etﬁcxentlv Read
the description of this wonderful transmitter elsewhere in this issue.
Then plan to change over to this set. It’s really very inexpensive, con-
sidering its great range on low power. Here are the AERO Kits you
should use, tuning either kit with three good .0005 variable condensers:

KEY 2040 KIT Price $12.00
Kit contains 2 AERO Coils, 17 to 50 meters each,
1 ABRO Antenna (Coil Mounting Base, 1 AERO
Grid Coil Mounting Base, 2 AERQ Essential Choke
Cotls,

1f you desire to have this set tune to 90 meters,
simply buy two AERQ 40 to 20 meter transmit-
ting coils, which plug in the same mounting
buses, and work efliciently with the above items,

KEY 4080 KIT Price $12.00
Kit containg 2 AERO Coils, 36 to 90 meters each,
t AERO Antenna Coil Mounting Base, 1 AERO
{irid Coii Mounting Base, 2 AERO FEssential Choke
Coils,

1f you desire to have this sel tune also o 20
meters, simply buy two AERO 2U io 40 meter
transmitting coils, which plug in the same mount-
ing bases, and work efficiently with the above

Plan for D. X. Records NOW

complete deseriptive literature. Remember
these coils are made by the makers of the
AKRO Low Wave Tuner Kit, and other
faumous AERO Inductance Coils,

Order these rcoils direct from us if your
dealer hasn't them and start now for won-
derful records. Speeify code or key num-
hers when ordering. ©Or write at onee for

Aero Products, Inc.

Dept. 16
1772 Wilson Ave. Chicago, Ill.

8ay You Saw It IN Q8 T—-I7 IpENTIFIES YOU AND HELPS QST

Price List
of

Individual
Parts

AERO
TRANSMITTER
COILS

in two sizes,
Range 17 to 50
meters and Range
36 to Y0 meters,
Price, each

$4.00

AERO
ANTENNA BASE

Code number Pri.
300 To hold An-
tenna Coil.

Price, each

$3.00

AERO

GRID COIL
BASE

Cwde number Grid.
fo0 To hold Grid
Cail

Price, each

$1.00

AERO
ESSENTIAL
CHOKE COILS

The finest choke
entl made.

Price, each

$1.50
105



UCTS

Engineermg

Mass Productmn

Those two features are important
to yvou, the manufacturers of sets
and eliminators.

Dongan’s reputation for being a
step ahead in transformer design
and a large factory devoted entire-
ly to the production of parts has
placed Dongan transformers and
chokes as standard equipment in
many leading sets and battery-
eliminators.

As a source of supply you will find
the utmost in cooperation in the
Dongan organization.

This is NEW
Dongan Transformers and Chokes
for use with
RAYTHEON BA 350 MA

Q. R. S. “nd 300 MA
Rectifying Tubes

Write for complete deiails

Dongan Electric Manufacturing Co.
2999-3001 Franklin St., Detroit, Mich.

Ralanoe nut annmiuz oxtillations and rone up yanr f.‘"‘(‘lll[ tn
the ‘peppy”  point  wit SHght furn of the serew,
Products speeitied hy ey fur atl

4 slight turn obtaing o t tube osej
radio  {ruquency uits. Neutrodyne, Roberts’ iwo tube,
Hrowning-Drak MeMurdo

er's  Kuoekout,

€te,, capaeity
farads. Price $i.00

rande 1R to 20
Modal *“G"

with grid clips obtaing the proper grid eapa-
dity un Cackaday  ¢ireuits,  filter and  inter-
wediate fiequedcy tuning i heteradyne atui
rositive yrid bias in all sets, Capaelty range:

Madel G-1 00002 to 0001 mfd.

Modal (5-5 001 te W05 mid,

Model G-10 000z to .00) mfil. Poce $1.50
%-L Push Post

Push it down with your thumb, nsert swire,
temve  Dressure and  wire s tmly  held,

Releases instantly.  Price i5¢,

» mounted on strips.

X‘RET Wiring IMagrams showing use in mosi
pular eircuita sent on request, Weite itoday.

Also furnished

X-L RADIO LABORATORIES. 2428 N. Lincoin Ave.. Chicago, Ill

-\

2,

|

$24.00

This i+ a % eoil voltam-
sryice Man, Desier
pecessarve on Radio |
Receiving Hefs, tubes and batreries, (1 s rigsi and
will Jast o lifetime, vet wil) retain s estreme acournes,

unigue S-range precision ‘
|
Opeption i3 simple and aveldent-prood, '

merer made espevially for the Radio
wnd Owner, It will make all rest

BURTON-ROGERS CO.

857 Boylston Street Boston, Mass,
Sales Dept. for Hoyt Electricat Instrumeni Works
HOY'T makes a rnmplpu iine af Radin \lnn-n Hewd for

Twirklet, HUY‘T Maters 1or 1{:1‘,\10

"TEN BARGAINS!
AND WE HAVE MORE LIKE ’EM!

1. Belf-feeding Electric Soldering
fron. List, $3.35. SPECIAL, 95c.

2, Soldering Paste. 2 oz, 5c. 4 vz,
10e. i Tb., 30c. 1 1lb., 50c.

3. Magnet Wire, No. 22 and No. 28.
15¢ per roll; 2 rolls 25ec.

4. More Hood Hard Rubber Panels,

Tx 9, &7 x 10, 2 for 25¢,

o I\ennedy lakehte Bockets, 5 for
25¢.

6. Aero-Loop, Type A-1. List $12.
SPECIAL, §4.75.

7. Warren 2600-ohm Headsets,
$7.50. SPECIAL tal A0,

8%  More Crosiey No. 51, 2-Tube Sets.

List

List, $23.50. SPE(,IAL, $3.95.

9. Kellogg Cabinets, %'z w23,
Antique Qak, Walnut, or Mahoe-
any Finish. A $7.50 Value. $1.50,

. Magnavox 1-stage Amplifier. No.
A-l. List, $27.50, SPECIAL, $2.95.

Everything (,xuaranteed New and Per-

fect Condition.

RADIOSURPLUS CORP.
250 Washington Street, Boston, Mass.

|
|
|
|
|
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HAM-ADS

NOTICE

This department of QST is con-
ducted as a service to members of the
American Radio Relay League. Ad-
vertisements can be accepted only un-
der the following conditions:

1) “Ham Ad” advertising will bhe accepted unly
feom wmembers of the Americua Radlo Relay League.

{2) The signature of the advertisement must be the
nawe of the individual mewber or his officially assigned
eall,

(%3 (miy one advertisemetit trom an individual ecan
be aecepted for any issue of Q8T, and the advertise-
ment must not esceed 100 words.

{1y Sdvertiging shall_be of @ aature of interest to
radio amateurs or experimenters in their pursuance of
the art.

(%1 No display of any ch ter will he -,u’r-epted,
nor can any typographical atrangement, sinch as all or
vart capital letrers, be uxed which would tend to make
one advertisement stand out from the wihers.

{8) The “Ham Ad” rate Is Te per word,
tance for full akivubi MUSL sccompany cops,

(7)1 losing date: the 25th of second month preeed~
ing publication Jate,

Remit-

THE life bloed of your set—plate power, Powerful, per-
manent, infinitely superior to dry cells, lead-acid Bs, B
climinators. Trouble-free. rugged, abuse proof, that's
Bdison Stesl-Alkaline Storage, B- Battery Upset  elec-
trically welded pure nickel’ connectors insure absolute
auiet.  Lithium-Potassium solution (that’s no lye), Com-
plete, knock-down kits, parts, chargers, Giiass tubes.
shock-proof jars. pebpy éﬂlnments pure nickel, anything
vou need. No. 12 solid copper enameled permanently per-
feot aerial wire $1.00; 100 ft. Silicon steel laminations for
that transformer 15¢ 1b, Details, full price list, Frunk
Murphy, Radio 8ML, 4837 Rockwood Rd., Cleveland, Ohio.

250, {o 350, discount to amatenrs on receiving parts, no
sets.  Our weekly data sheets wive you more dope than
all the radio maguzines together. 20 weeks’ trial $1.00, 52
weeks $2.50. Over iwo pounds data, circuits, catalog,
prepaid 25¢. Fred Luother Kline, Keni, Ohio.

PURE aluminum and lead rectifier elements holes drilled
brays screws and nuts, pair 1/18”, 1"x4” 18¢, 1"28"” 15,
11, 7%6" 17e, 114”x6" 19¢. Sheet aluminum 1/16” $1.00,
[ead $1.00 square fuot alli prepaid. Silicon transformer
steel cut to order .014” 10 1b, 25¢, 5 1b, 30¢, less than 6
th, 3%e¢ per lb., .022” thick 5¢ less per lb. Postage extra.
Edgewise wound copper ribbon, 7 sizes, see Jan, QST
1.” square copper wire betier than copper tubing 50c¢ Ib.
postage extra. Air pocket insulators blue glazed porce-
luin 8" leakage path fine for transmitting, 4 for §1.00 pre-
paid. (ieo. Schulz, Calumet, Michigan.

YOU'RE next, OM. Westinghouse Cooper-Hewitt Mer-
‘eury Vapor Rectifier tubes $13.75 ea. shipped via ex-
press only. WNew, in original erates, guaranteed. Put a
note on the air that’ll kick out. Tubes will run vne fiver
or a bank of quarter-kilos, All the dope, blueprint and
photo, 10¢ plus a Ze stamp. Can shoot vou all the parts,
mo‘iAXSglbur E. Germmill, 484 N. Beaver &t., York, Penna,
Titae -

500900 CYCLE alternators and other Army equivment.
Rnbert B. Bridge, 2412 Main Ave., S8an Antonio, Texas.

NEW W.E. fifty watter 211D $25.00. R. M, Dennis, IME,
42 Maple Ave., New London, Connecticut.

anIQ selling out.
ryuipment—at

Complete transmitting and receiving
your awn price. What dao you need?

reports emch district on request. Shortkut with Appen-
dix and Better Key Work, $3.50, U. 8, and Canada—
elsewhere $4.00. Reg. mail. None C. O, D. Send money
order. Check muy delay. €, K. Dodge, Mamaroneck,

TRANSMITTING rheo::fat«x for §-1.5 watt tubes are selling
fast for 4Yc, & for £1.25. Jos. Neubauer, 1220 Pine it
Philadelphia, Penn.

WANTED 10 1 mid, 1750 volt condensers.
bold, Lebanon, Penn.

(Gien. K. Har-

AUDIO transformers rebuilt with new best guality wind-
ings at half new price, Carefully tested and guaran-
teed. Youd speakers rewopund and repaired, two-fifty to
four dollars. A. B. Clark, Albia, lowa.

HEAVY glass jars, used motors, all radio apparatus at
;!iscount. Write for list, F. L, Young, 9CKA, Corwith.
owa.

ENTIRE station of QEGY for sale. Short wave receiver:
Two stage audio, Aero coils, General Radio transformers,
Marco dials, Jewel voltmeter Walnut cabinet, Three tubes,
Short wave transmitter, 15 watts, Milli-ammeter, bakelite
panel, Two Radiotrons. A very neat job, Radio Cor-
voration power supply ET3620 with five rectifier tubes.
Furnishes all power for transmitter. Operates on 110
volt 60 evele AC, 3185 money order takes it. W. H.
Dreyer, Alliance, Nebraska.

OMNIGRAPHS, Vibroplexes, Transmiiters, Chokes,
Meters, Transformers, 8. Tubes, Trausmitting Tubes, Ree~
tifiers, Motor Generators. Radiolas, Grebes, All Wave Re-
ceivers. Bought., sold, exchanged, 1. J. Rvan, 9CNS,
Hannibal, Missouri.

%-TUBE Heterodyne P'lio-6 Thompson spesker; trade for
diamond ; also heavy duty filter condensers, choke coil and
several meters; sell chean, Trade or sell printing plates
for new game never used : also trade or sell lot molds for
casting lead toys. Bargains. Cline, Minnewaukan, North
Dakota, Write your wants.

SPECIAL Kennedy
$50.,00.

fong wave raceiver with amplifier
Junior Heinlein, Butler, Missouri.

SELYL advance 8 -ne rectifier, new.

2UY, Walter Condie,
24 Rossiter, Ave., Paterson, N. J.

TEN watt transmitter 350, Includes Acme transformer,
meters, tubes, condensers, eie., Federal microphone $6.00,
f'late transformer 550v, $6.00; and other parts. Write
2BZJ, Farmingdale, New Jersey.

FOR $ALE—National Radio Institute Correspondence
Course with Natrometer like new, cheap., Write Julius
Hetland, Osgood, Iowa.

WANTED—{iblin—Remler coils either mounted or un-
mounted, 600, <750, 1000 and 1500 turns, State condition
and price.  Also want to trade hrand new never un-
vacked RCA TPI016 power transformer for UUP1868 in

new condition. 1. A. Danse, 2930 Pingree Ave,, Detroit,
Michigan.
KEVERYTHING for the ham: 1/18” q}lwt lead and

aluminum, $1.00 per sq. ft No. 12 “Dynex” solid copver
enameled wire, le ft., No. 10 “Dynex” solid copper
enameled wire 1l4c ft. A full stock of Acme and
Thordarson transformers and choke coils, Jewell meters
and all the rest of the stuff to make that short wave
fransmitter or receiver. Bend for catalogue. *“Dynex
for DX, B, J. Nichoison, 88IN, {407 First North St.,
Syracuse, N. V.

SNAPS—1500 volts 1 k, w. ving oiled Hsco, 110 v. D. C.
mator perfect condition, #70. or will trade for new 500 volt
Lodwatt Fseo—new DeFarest Q tube 500 watter with grid
leak 250, Brand new Epom B eliminator $§20.00, Hbn
watt, Aome transformer $18.00, All F.0.B. Miami. Wante'l
200 watt Aeme transformer., R, B, Ladd, Buena Vista,

Write for list. John Stapp, 2323-12 St., Rock lIsland, IlIl.  Florida.
DODGE Radio Shortkut fixes signals in mind to stick. “ cnde 5010 . W :
Kills hesitation.  Cuitivates speed. Produces resuits. HoR sale 210 watt transmitter.  Lawrence Fleming,

ADLJ, Leon Seltzer, reports: “When nine years old (now
twelve} studied Shortkut two weeks and passed. Called
youngest operator in workl. Three ops in family. All
used and recommend vour method, Harry memorized
cade {n thirty minutes.” Quarler coupon and reports
progress made by 200 users, all licensed, 25e. Specimen
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Huntsville, Missouri.

NFW transmitter {twenty five watts input) comblete with
0.C, plute supply, tubes and key~—for less than cust of
parts.  Also portable veceiver. SRD, 12694 Northlawn
Ave,, Detroit, Michigan.
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WANT to itrade gas driven, direct eoupled, 110 volt gen-
erator for high voltage motor-generator. Ideal for bat-
tery charging, tarm lighting, or hoat lighting system, E.
Casev. Y1Z, Artalia, Washingion,

t-mfd condensers $1.75. Tobe 2000«
volt. 5-mid condensers $17.00, UC490 Condensers §2.50.
Used 50-watters $15.00; vibroplexes %10.00. “Ham-List”
4e, R. Curtis, 1109 Eighth Avenue, Fort Worth, Texas,

Aerovox  1500-volt

ROYS! Why not advertise gour station? Eight inch
Roman letters carved from wood, covered with genuine
goid leal, with meial background. Can be attached to
any pole. $1,35 per letter, Prepaid or C.0.D. Fred Nixon,
2890 N. Griffin Ave., Los Angeles, Calif. 4CZT.

WANTED—{mni raphs and dials, filament and plate

transformers, 900,

22 00 PAIR, one 5 and one # plate condenser cut for short
wves,  Fine biz for RELS and AEROs, Postpaid. 2IK,
"101 Avenue O, Brooklyn, N. ¥,

51.G SELLING out—Schnell 1 step (Cardwell condensers,
mahogany cabinei) $12.50; 50 watt transmitter (Bakelite
panel, filament, mdlatmn. meters), #18; transformers:
filter; wavemeter: Baldies $6. Write fur list. Kenneth
Tatum Alamogorde, New Mexico.

5.00 WESTON No, 1 veltmeter, 0-15, 0-150 range 215.00,
Sangamo series B condensers.  4mf $3.25, 2mf
Widward Fanley, 285 Buttles, Uolumbus, Ohio.

2

&
&

2,00,

WANTED—2 or & h.p. induction motor single phase 28
cyele 110 voits, Must be in tin-top condition. Geo, T
Burgan, Box G, Hubbell, Mich,

“MAHOGANY or black finish hard rubber panels, seven
inches wide, twelve to twenty six inch lengths, five cents
per lineal inch.” D, L. Barr, Trenton, 111

WTVE watt transmitter for sale. $45.00. Write for de-

seription. John Redmond, Clinton, N, Y

ALL Postpaid. Sungamo filter condensers, 1000 volt
working veoltage, ¢ mfd, #2.16: 4 mfd. $4.65. R.E.L.
Transmitting inductances, double with glass eoupling rods,
$8.090, R.E.L. shortwave coil kits, $3.76. Allen-Bradley
“Radiosiats”, the big Primary rheostat, $6.29. Allen-
Pradley 2000—30,000 ohm variable transmitting grid leaks,
4,89, R.E.L. radio frequency rhokes, $1.00. General
Radio Wavemeters, Type 258, %19.25, l)nblher condensers,
Type 700, 1500 volt test, 00025 mTd, %.45: 006 mfd. $.80,
B. E, L. receiver kits, $29.50. Other prices on request.
ARMS, G, ¥, Hall, 133 ¥Fast {jorgas Lane, Philadeiphia,
.

WHY not supply yonr sei with pure “B” curreni from the
rew type Fdison element lifetime “B” power units of low
internal resistance, naiseless operation and recharges from
your light socket. 90 volt, $10.95, 135 volt, $15.00, Type A
‘ments, drilled, 4c per pair. Welded, Se. Type 3-G
:ided, 6c. WNa. 20 pure nickel wire, le per ft. Na, 18
. Separators, 4e¢ per doz. Caustie potash and lithium
for 5 Ibs. Hdison solution, 35c. Pure aluminum and lead
rod in stock for “B" vhamerﬁ high voltage rectifiers, ete,
Send for eatalog, J. Zied 904 N. 5th 8t., Phila., Pua.

A NEW Ham Catalog is ready for you, Imtmg much new
apnaratus besides giving many changes in the “Hamalog®,
Scud for if today, mentioning if you have the T-3 “Ham-
alog.” Wew stuff includes all DeForest iransmitting
tubes, new high power high voltage variable condensers,
new Coupled Inductances—the finest available for both
Ham and Broadeast use, new Meters, fixed condensers,
grid leaks. cie. Sce our display ad elsewhere. K. ¥,
Johnson Comvany, SALD, Wasecs, Minnesota,

CURTIS-Griffith  250-watt power-filament itransformers
450.880 each side $12,60. Thordarson power-filament
trapsformers for b-watters $6.90, Thordarson power trans-
formers 350-550 each zide #11.00; 1000-1500 ench side

$16.00. Fdgewood Inductance, b—mch turn 12e¢: 4-inch,
tnrn 10v. RCA b0-watt Sockets $2.50. Aluminum square
fopt ¥5e: lead square foor R5e. Jewell 0-15 Voltmeters

035 0-500 Milliammeters $7.50, National 23-plate 3000
volt transmitting condensers $11.60. New “Ham-List” 4o,
James Radio Curtis, 5-A-Q-C, 1109 Bighth Avenue. Fart
Worth, Texas,

COMPLETE 250 watt 40 meter transmitter: V204 A fube,
Jewell Meters, Cardwell. condensers, Thordarson ‘T'rans-
mers, KFUH cirenit,  Price complete $1265.00,  Price
Giriffith, 1109 Fighth Avenue, Forth Worth, Texas,

HAM headquarters: Mueller 150-watt input tubes $15.00;
Det'orest H-Tubes $18; RCA B.watters $4.15,  Potter
2000-volt T-mfd condensers $2.50; 2500.volt I1-mfd $8.25.

ARRI. sweater emblems should be worn by all league

members, They are made of the highest grade black and
vellow felt, 5"x8” diamond, %1 postpaid. Na COD’s.
Fric Robinson, 135 Jefferson Rd., Webster Groves, Mo.

SELL--unused UV203A $20,
inboratory models, $15 ench, Radiocorp sockets §1.60,
1IT1357 magnetie modulator, $5, Type 186 General Radio
audio transformer, $4, &DMN, Wilkinsburg, Penn.

TRANSFORMFRS for Raytheon, UUX216 or 1TX213 tube
%375, 60 Henry choke $2.00. 30 Henry choke 31.75 pre-
paid. Write fov list of materxai. T.eiteh, 84 South Park
Drive, West Orange. N, J

cash ; two new (., E. fifties,

400 ¥, 100 W. Esco coupled to 220 V. & ph A, ¢, motor
§25.00 ; same with 110 V, single phase motor $30.00, 1500
V. 800 w, Double Commuiator Westinghouse motor gen-
erator $175.00. 2500 V, 2 Kilowatt Generator double com-
mutator generator coupled to three phase 220 V. [750
¢peed motor. 2500 V. 800 W, Donble Commutator gen-
crator coupled to 110-220 V', &0 cyele single phase motor
1760 speed. 1 mfd, Weatern Electrie Condensers 50c.
New 17 H.P. 110 V. 3500 speed Robbins & Myers alter-
nuting eurrent motors $8.50, Prices f.0,b, Chicago. James
Bmat 1734 Grand Av. Chicago, 1L

POWER transformers for 7% watters, filament 71iv, piate
800v, center tapmed 35,75, For {ifties—ilament—1ibv,
plate 1100v,, center tapped, 32.00. Milliametera, #-100,
?” 80,  Rectifier elements, aluminum and lead, pair 1”z4%,

Te, 1"x6”, 1ne, (L.0O.D. or cash. Complete list upon_ re-
%uest William Green, 211 West. 110 Street, New York
lity.

TELEFUNKFEN 200 watt power inbes, $35. flament 14
voits 4 amperes. Plate 3000 volts : 30 watt tubes $12. fila-
ment 10 volts, £ amperas, plate 1000 volts, ROUA 11500
voltmeter $15,, Magnetic modulators UT 1867, -5 smps.
$4.; UT 1357 114-334 amps, $2.; Fxmerimenters informa-
(mn Service, model €7 8 tube »t;per—hetprndvne, $50. Tn-
duiries invited. Herman Beyer, if Pine Streei, New York.

highest auality, arders {illed im-
William Green 207

Q8L eards &1 per 100,
mediately, ('0OD or cash with order,
Cathedral Parkway, N, Y. .

CONDENSERS, Cardwell, Hammariund. General Radio.
Thordarson transmitting, receiving, and R-eliminator
trangformers at big discounts., Yow power transformers
special.  For low-price list write 2apj, 643-68 Weat 171t
Street, New York City,

SPECIAL~-150 watt filameni transformer, ideal for BO
watters and fivers, unmounted at the remarkably low
price of $5.50. Also genuine brand new R. O, A, b
watters. A Iarge buy has enabled us to give them to you
at only $2.830 each. All items postpaid. 9CYN and
9GF, Mitchell, 3520 Sheridan Rd., Chiecago, 111,

700 WATT transformers, 1000-1500 volts on each side of
aenter tap $14.00. 250 watt transformer 850-700 valtz
cach  side  $10.00. Room for iilament winding.
F. Greben, 1927 8, Peoria $§f., Chicago, Illinois.

GENERATORS new &
{IC1881  variable
Kenotrons $2,

275 volt d.e, gives up to 500 wﬂts $1~
transmitter condensers §1,
‘Western Flecirie microphones $1. 3 rml
gorved honey-comb mountings *1 60, L huw, 82 volt de.
motors $8, Used generators 20 volts d.e, input, output
300, #8. 6 volits input, ouiput Ann volts at 200 watts $15,
kow. BOO cyele 815, 200 watt $10, RCA 200 ochm poten-
flometers H0c. Dubilier mica eondensers type w00 002,
200, Postage extra on all. Send stamp for Tist. T, Wood,
46-20 102nd 8t., Corona, N. ¥,

OQLS, the SBJIT press qualltv
. 8.. Harrisonburg, V

R. J. Mumaw, Care

gavernment post eards $1.90 per
Free samples, RDTY, 257

QSL cards, two colors.
hundred, white cards $1.00,
Parker Ave., Buffalo, N, Y.

CONCERT Magnavox cost $120. for %40, Coneert power
amplifier 3 steps for radio vhonograph or speech cost
$860, for §125. Phonograph tone arm cc-sf 324, for $2.
Hand transmitter cost 318, for %6, VT 2.5 watters for
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$2.50, Variable condensers transformers, ete. Write for
list. Everything guaraniced. £, Mayver e¢/o DeLuxe
Apts.. Mamaroneck, N, Y.

FOR sale—Robbins and Meyers auarter horsepower D.C.
compound motor (good) $10. Westinghouse dunamotor
107850 volts (good) $7. Small Peerless D.C., motor igood)
#3. Five dial Omnigraph (new) Extra set dises, §15, 2DQ,
F. Ryder, %% Clermont Ave,, Brooklyn, N. ¥,

Q R A Section

!LC~ Herman Sanborn, Beacon St., Shrewsbury, Mass,

1()b—-[d: C, Elwell, R, I, D. No. 4, Danbury, Lunnectwut
L‘A’I;B—Henry N. Whitney, P, O, Box 867, Glen (Iuve.
N. Y.

IMEK—E., ¥, Raynolds, Central Valley, Orange County,
New York.

SKP--4828 N. W, 16th $t., Washington, D. C.

SNN—Robert R, Achey, Quakertown, Penn.

{DP—49 West 4th St., Atlanta, Ga.

tES—455 N, K. 28th $t., Miami, Fla.

SLEF—L. J. Arnold, Crossett, Arkansas.

SPM—J. Allen Bwanson, Jr., 7TIin3 Frervet #t., New
Orileans, La.

ﬁD?E—«Wrederick Zerlang, 524 W. Hawthorn St., Kureka,
Calif,

68SM—A, W, Ekdale (AE) and C. W. Seamans (CS). 159
S. El Molino Ave,, Pasadena, California.

ROCG—Geo, Fagerholm, 948 Fast 72nd 8t., Suite 4, Cleve-
land, Ohio.

ACOT—George R, Bairey, 219 E. Swisavale Ave., HKdge-
woad, Penn,

ADEI—Geo, M, Benas. 1801 Genesee St., Utica, N, Y.

SLD—Joseph A. Roell, 2313 15th $t., Niagara Falls, N, Y.

RTD-—(:. Olyn Yough, Petrolia, Butler Co., Pennsylvania,

SDFW—Frank Zurek, 2024 Potomace  Ave., Chicago,
1linois.

9DLY—Clayton 8. Waldradth, White, 8. Dakota.

!’DYG—'Hgadqua.r’;ers Company, 1st Bn., i33rd. INF. lowa
National Guard. Cedar Rapids, lowa,

WDZT—Parker Gates, %08 Vermont $t.. Quiney, Hlinois,

OMZ—Edw. (I Crossett, 1200 Lake Shore Drive, Chicavo.
Minois.

va2RRX—Henry Clive %t. Jdohn, &2 Gibbes #t., Rockdale.
New South Wales, Australia,

npdKD—E, W. Mayer, Box 103, Ensenada, P. R.

St CG——W, Figueira, Magallanes 1070, Montivideo
firuguay, $. America.

The following stations belong io members of the
A.R.R.L. Headquarters gang. Mail for them should be
addressed vare A.R.R.L., Hartford, Conn. When oper-
aiing IMK they use personal sines as indicated,

MK Headguarters 1ES A, A, Hebert “ah”

1AL H, P. Westman “ws" 1GO L, A. Jones “lj”

}BAO R. 8, Kruse “19" 1KP - NRRC TF. Cheyney
1BDL F, & Handy “th” Beekley “beek™

IBHW K. B. Warner “kb"” 10 t-. Kruse “1g"

iBUD A. L, Budlong “bud" 1SZ (. C, Rodimon “‘er”

SAY You Saw [t IN QS

Amateurs rely on

the ADVANCE
“Sync” RECTIFIER

Amaleurs all over the
world recognize that ‘the
Advanee Syne Rectifier is
far superior in guality in
spite of being lower in
price. Used in interna-
tional transmitting more
than uny other rectifier
made.

The Advance Syne Rec-
tiffer meets all require-
ments for heaviest duty.
Improves all transmission—giving clearer tone and
hetter volume. Can be easily and guickly filtered.
Speedy starting because of Advance Bakelite wheel,
Requires no attention—aiways ready.

Revolving disk is moulded bakelite six inches in
diameter. Nickel plated brush holders with ad-
justable gauze copper brushes., Convenient con-
trol handle. Disk, aluminum brush arm support
and brush holders perfectly insulated.

Price complete with Westinghouse & H. P.

Synchronous Motor ............c0.. 00 coiae 540
Rectifying wheel with complete brush assembly
and mounting ring to fit your own motor $15

We Pay All Transportation Charges inU. S. A.
ADVANCE ELECTRIC COMPANY
1260-1262 West Second St., Los Angeles, Calif.

Radio

Convenience
Qutlets

Spring is the time to install
Radio Convenience Outlets.
They enable you to geb

IT IpENTIFIES YoU anp HELPS QS T

greater joy from your radio
by eliminating all unsightly
wires from the room. The Radio Conven-
jenee QOutlet shown above is for battery
connections—batteries ecan be placed in
basement, closet, nearby bookecase ur any
out of the way place and wires led to
radio set in a neat, attractive way.

Tuke vour loud speaker to the porch this
summer by using the No. 135 Radio Con-
venience Outlet. Yo ean  also have
radio in sas many vooms as You wish
without removing the set from original

location.
No. 137 For Battery Connections $2.50
No. 185 for Loud Speaker 1.00

No. 186 For Aerial and Ground 1.00

We have a very interesting bulletin on
Radio Housewiring., Copy on  rvrequest.

YAXLEY MFG. CO.,
Dept. S, 9 South Clinton 8t., Chicago, Iil.

li mepROVER Mu'p Fha Dnm
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REAL RECEPTION!

“B” Battery
Eliminator

Guaranteed to remove the bhattery nuisance
and deliver clearer tone and increased vol-
ume. Provides three different voltages at
the same time. Each tap adjustable over a
wide range, making possible any desired
voltage from 5 to 150, absolutely harmoniz-
ing “B” current supply to your set. Ray-
theon tube used as reetifier. No noise or
vibration. Contains no acid or solution and
will not get out of order. Operating cost
negligible.

At Your Dealer’s

Price, complete $35.00

with Raytheon tube

KOKOMO ELECTRIC COMPANY
KOKOMO; INDIANA

FOR YOUR CONVENIENCE
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An Explanation Of

AmMERTRAN DE Luxe EFFICIENCY

AT oyt ae
o Arwirine
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Ko 3 GOTAVES|

TRANSFORMER ONLY

VOLTAGE AMPLIFICATION

Frequency scaled in Octaves

1 i
I g H

The above curves are plotted from measurements made in accordance with
the latest tentative rules of the N.E.M.A. These curves have been proven con-
iervative, and accurately represent the AmerTran De Luxe Audio trans-
former.

For one and one-half years the AmerTran De Luxe has been used with
great success by all those seeking improved audio amplification. The sceret of
its excellence centers chiefly in the special alloy core material which provides the
high inductance needed for the normal amplification of the fundamental base
tones. 'This makes possible an improved coil structure for maintaining the
higher frequencies with no appreciable “peak” or “droop” until beyond the
useful range.

There is a remarkable absence of the muflling of sibilant sounds and *“back-
ground”--often noticeable with transformers having “drooping” characteristics.

The AmerTran De Luxe is well made and designed to give long, dependable
service, Metal cased and embedded in a solid compound, it is not aifected by
c¢limatie changes,

The better reception obtained by installing correctly a pair of AmerTrans
is final proof of their high efficiency rating.

THE AMERICAN TRANSFORMER CO.
178 Emmet Street Newark, N. J.

Transformer builders for over 26 years

Write for free booklet

entitled “Improving the {Other AmerTran

p Products
Audio Amvplifier,” to- \merTran I -
. H - ] i ran ower ransformer
g?thlefi vglth other tech- Type P52 S0 Frash
ata.
nica 2 . AmerChoke Type 854 )
The AmerTran De Luxe $6.00 Each

made in two types for
first and second stages.
£10.00 Each.

AmerTran Andie Transform-
wis Type AFT and AF6
‘ $5.00 Kach

111
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Learn to et
400e

Send the
Easy Way

Reg. Trade Marks
¥ibroplex

With the improved Martin

VIBROPLEX

Bug
Lightning Bug

Japavwned Base, $17
{In Canada, $22.50)

Improves Sending 100% Nickel-Plated, $19
Now is the time s get YOUR ‘The Improved Vibroplex is the Latest Improved Model Ilustrated

Vibropiex, A& enuine I[mproved pride of more than 100,000 This BUG can be used in the ma-
Vibroplex. This iy the BUG you Morse and Wireless operators. jority of DX cireuits. For sxwec‘if
want beeause it iz the best that ft is the operators’ greatest elarity  and  precision there g
brains, ciperience and money ocan asset, [t ¢ in use in praes pothing to eyual it. Japanned Base,

build, tically every ielegraph oifice $17. {In ‘('.‘,M\adm $22.50) Wickel-
Bvery up-to-date oparator now- and  wirefest  simtion on land  Plated Base, $19.

udays uses u Vibroplex BUG. He and  ses. y . \ R

would be lost without ii. Operators  prefer this BUG bPECIa] Radio MOdel
It is the EASIEST and BEST to the old key because the furnished  with  extra  heavy

way te send. You esn lemrn it sending i3 more uniform, ihe  contact points for direct use in

in almost no lime. You simply ignals stronger and easier to  any eirenit without relay.
press the levor—the Vibroplex does read and sending effort is re-  Fxperienced aperators 2

the rest. dueed to the minimum. say this BUG fills =a
‘There’'s nu tensing of the mus- long felt need

cles, no cramp, ho nerve strain r[the Vibroplex iS the The Vibrop]ex iS the

when you wsend with a Vibroplex.

It suves the arm, prevents iost Only Genuine BUG ] iy

wrip and improves sending 50 to y , B[TG YOU Want

109 %. When you buy » BUG. don’t Lenrn to send the EASY way—
buy a fremk key, Don't be mis-  with the Improved Vibroplex. Lf

Ted by false c¢laims of cheap imi- you can use the oid key—von ean
tators. There's only one Gepuine wnd BETTER and EASIER with
BUG-—the Vibroplex. Ask any  the Vibroplex. Is ease of oper-
wxperienced  operator, Read  ation will amaze you.

this letter from 4F0 —he knows. Place TOUR order Now for im-
o " mediate delivery.  Insist on  the
‘Enclosing Postal Money Genuine Improved Martin  Vibro-
Order for $25. Please plex. The Vibroplex Nameplate is
send your Special Radio YOUR protection. ent anywhere
M.Odd leroplex. Have ot receipt of price. Money order
::ufi'o:::dwtt:‘zgt?l?:.b‘:;‘i or registered mail. Liberal allow-
wl last.  Should  have ance on old Vibroplex,

done so at the start.” Write for FREE (atalog

THE VIBROPLEX CO., Inc.
825 BROADWAY J. B. Albright, Pres. NEW YOR K
TELEPHONES: STUYVESANT 4823, 4829, 6084
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Recognition—
And the Indication That
YOU Adre Missing Something

The sales of “The Radio ~Amateur’s Handbook™ have
exceeded all our most sanguine expectations.  The
second printing, which we expected to fill the demand
for the remainder of this vear, has now heen completely
exhausted and a third printing 1s ready for distribution.
Daily sales are greater than at any time since the an-
nouncement of the hook.

There is only one reason for this. Tt means that the
Handbook is the complete answer to a very real need.
It is universally hailed as the most helpful collection of
amateur radio information ever assembled under one
COver.

If vou are a novice, “on the outside looking in" at ama-
teur radiotelegraphy, here is your friendly guide to all
the secrets of the game. If vou are already a station
owner, here is a complete manual of approved amateur
practice that leads the way surely to better station per-
formance and betrer operation.  We confidently believe
that NO ONE interested in any phase of amateur radio
can afford to be without this book at any price.  No
organization in the world except the A, R. R. L. could
assetble such a book and sell it at this low price.  Your
money cheerfully returned if you don't like it.

Stip a doMar bill in an envelope today and just say “Send
me a Handbook™, and get that contented feeling that
comes with the possession of something really worth
while.

“The Radio Amateur’'s Handbook”
By F. E. Handy, A.R.R.L., Communications Manager
224 pp., OST size  $1 postpaid anywhere

AMERICAN RADIO RELAY LEAGUE
1711 PARK STREET HARTFORD, CONN.
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The growth of our amateur cail list to propor-
tions forcing, because of lack of space, the discon-
tinuance of its publication in QS T, impresses
us with the responsibility accompanying such
widespread preference for Burgess products. We
feel now, that every effort must be made to main-
tain our position with the “ham.”

To this group, as much as to any other in radio, we
owe a lasting debt of gratitude, It is one that we shall
repay through constantly striving to make Burgess
Batteries give longer and better service always.

BURGESS BATTERY COMPANY
General Sales Office, Chicago




¥. E. Handy, Communications Manager
1711 Park St., Hartford, €Conn.

Concerning ES and 73

GREAT many amateurs new to the gentle art of
Vi brass pounding have come to misuse some of

our commonest ham phrases with little or no
thought as to their origin snd less thought as to
their exact meaning, With this in mind we are
pleased to present a few paragraphs written for The
Lightning Jerker {a most excellent monthly sheet
devoted to the interests of the professional radio
gperator) by Mr., R. 0. Koch, Chief Operator WMW.
This is presented by courtesy of that publication.
Let’s study our operating practices more snd not
only try to make our sending steady and our signals
clear cut but alse let’s clean up our sloppy usage of

such meaningless expressions as “QSB DC”, “Best
73'8", and so on.
First let’s get at this “es” Dbusiness. For the one

hundredth time—ES I8 TAKEN FROM THE AMERI-
CAN MORSE CODE AND i8S AI'WAYS COPIED
“&"-—nothing else! Cut this Iine out and paste it on
your tuner panel until you remember it. I’z enough
to say, “Best 78’8 es CUL” in letter writing, but
when a man hears “es” on the air and then tran-
seribes it in those jetters ON HIS MESSAGE BLANK,
he is going too far. “¥Es” should not be written for
“&” any more than “KK” should appear on the
blanll(t to denote parenthesis, or “AF” for quotation
marks.

Some little objection might possibly be raised to the
wse of “es” at all in radio work, maintaining that
it is an American MORSE character exclusively and
not authorized for radio communication. However,
men versed in both American Morse and (ontinental
see advantages and disadvantages in each, and as
Ceontinental was first introduced to operators who had
been accustomed to using American Morse, the re-
ﬁu}it wus a more or less hybrid code which we have
oday.

‘The Morge letter “(’* for example, is a wonderful
improvement over the “MIM” zignal which is officially
recognized on paper and seldom heard on the air. A
Morse ()" zerves at the same time as a polite inquiry
as to whether the air is “clear’” for the minute and
as a warning that if no immdiate reply such as
“ASY, “QRX” or “QRT” is heard, the siation mak-
ing the “C” will transmit on normal power at once.
A fellow will often knock one right off his chair
with his first warning of high-power (MIM) and the
second of the series of three MIM’s required by the
book will push the diaphragms right through the re-
ceiver caps! A single, snappy Morse *“C" answers
the same purpose without breasking any hones or
wrecking half the operating shack.

‘78" is another oft-abused phrase. Reference to a
c¢ode chart will show the plain figurer 73 as meaning,
“Bec«t Regards.” The addition of a superfious “z” to
it, makes it “Best Regardss’~—whatever that double
“s" may mean. (Cut out the 78’% and make it just the
two figures. Also, why the prefix “Best’” m0 many of
vou use? If 78 means “Best Regards’” then “Best
73's” means, “Best Best Regardss” which looks like
& kindergarten effort to express a simple good wish.

Last, but not ieast, don’t be afraid to learn the
Morse code, or anythmg‘ else that will make you a
better wperator. A knowledge of American Worse
will show you a number of advantageous little short-
cuts which you can apply to vour daily radio work
and will help all concerned. In all telegraph work,
fet brevity, insofar as consistent with good meaning,
be wyour watchword.

Q8T FOR APRIL, 1927

More Reports on 20-Meter Work

N MARCH QST (C. D., page III) we discussed
what was doing on our twenty meter wavelength
band. As this issue has just been distributed

there arg no imporiant additions we can make at this
writing.” The good conditions and wonderful possi-
bilities of accomplishment mentioned last month re-
main just ag attractive as ever. Wonderiul low-power
work is being done regulariy over great distances.
The new rule for 20-meters seems to be that it is a
zood wave to use whenever theve is daylight ai either
end of the QS0O. That there are plenty of exceptions
te this is easily proven, the. The South Ameriean
stations on “20°’ that were mentioned last month con-
tinue to be heard and worked with ease at 8 and ¥
p.m. CST.
(“ond;ttxons are getting better on 20 meters day by
day in the Northern Hemisphere due to the fact that
the sunlight is with us for a greater number of the

twenty-four hours. “20” is ideal for work all sum-
mer long. It is, therefore, suggested that if you

huven't yet tried out the possibilities of this band
that you read the dope in last QST and get busy ai
once.

Bome of the latest reports follow: From $AWB
{ Montrose, Iowa), “I want to say that 20 meters is
¥B for low power. I use a 301.A tube, magnetically
coupled Hartley and 120 volts of dry B-bais for plate
supply, operating my single wire antenna on the
eleventh harmonic. Best DX worked is ndHIK. The
Bast coast is the usual thing., Calif is worked about
every other night with an occasional Tth dist. sta-
tion. In the daytime about 80% of the stations
ga!led are raised—at night the average falls to about

1CAW (Fall River, Mass.) says, “Daylight con-
tact in the past § weeks up to Mar. Gth: eg2A0,

ex20D, «gbBY, eg6BD, em&MTN {G. Kruse.
Djursholm, Sweden, 22 meters, 28 watta plate input,
R-5 d.c.), npdiSA. nuéZAT, nufCAW, (also 4, &, 8

and § too mumerous to mention here), nedDW. At
night: 3¢8AG, neSFK, nu6BXI and others. Heard
only: Nu’s from e&erv distriet, su2AK, ng2JT, egbHS,
e WQ, ebdBC.” 1CAW reports the South Americans
R-6. It's FB to note thai he has a daily schedule
with eg2A0 and that he has worked most of the sta-
tions listed an average of two or three times—these
are no pasging or momentary contacts.

eg2A0 (Eastbourne, Eng.) sends a list of 20-
meter calls heard by radio via 1ICAW Sun. Mar. 6th.
The figures are aodibilities in the R nomenciature.

Here they are: 1ADM-4, 1AFL-6, 1AMU-4, 2TP-5-6,
1AHC-3, 2JN-4, 2AMJ-6, ZALP-3, 1A8F-6, 3BMS-4,
2BRB-5, 9CXX-5, 9SDON-4, SALY-4-5, 1AMD-4,
RAXA-4, 1BFY-4, 1AWU-8-4, 1CAW-6, 1RY-3,.
%é\v%l)s-ﬁ, 1ANM-4, ICDP-4, 1CCR-5, 3J0-8, 4BL-4,

9UB (La Salle, I1L) has been on *“20” since New
Year’s day and hag been reported in QS0’s as R-8
in every U. B. and 8 Canadian districts. *“9UB is
on 19.85 meters daily 4 to 6 pm . 8. T. I should
be giad to hear from anyone who c¢an arrange
schedules for that time. I changed to =a straight
around and found it improved the steadiness of my
sigs. ‘Thot this might help some of the gang even
tho the resuits were due io just a local condition of
mine. Use s fundamental antenna. Handled 18
messages in 16 davs and QSR’ed ‘em all on time.
Who can beap that for 20-meter traffic? What 1
like best of all is that the ole ham spirit ix there and
4 rag chew of an hour s not unusual. ‘Tell the
fellows in that Chinese laundry mess on “40” to QSY

w0 “20” and get in on some real fun.”



120 «Bndgepun, Conn.) with a 30-foot Hertz in
the attic using a B-watter with 30-watts input re-
aently worked eghHS, ¢f8CT, ef8YOR, ncdDW, nc3GG,
na's HAUZ, 5QJ, BWZ GBUX 6CLN, 6LH, 8ZAT
and TEK. 35 @'s were worked—ather U, 8, districis
in proportion. PFHBI

1AYJ (Wesy Baldwin, Me.) has worked the wust
uuaxt a number of times, often in the evening be-
tween 9 and 10.30 pm EST. Here are & few of the
alls of stations he has worked on *“20"": 9FK, 3ACY,

PQ. 9EAS, DENA, ¢BIL, 9BI, 6CLN, ¢BXI,

: {Bucyrus. Ohio) with one UX-210 and an
indoor Hertz worked egBVJI (RS, 21.1 meters) and
aiso heard egBHS testing on £20.7 meters with a d.c.
note, aiso RB on 2-step. No antenna or ground was
used.

eg?NH (SW7, London, Eng) sends the following
cadiogram that will answer 9UB’s query 2s io when
he shouid listen for English stations: “All U, 8. A,
elistricts SA here in Europe after 2000 Greenwich.
“leaw ask 20-meter gang o pay more attentlon 1o
the “eg’ stations ui this time on 28%-meters.” This
was received via IBMS.

SBAG (Niagara Falls, N. Y.) has sent in several
fine reports, all on Z20-meter work. On Feb. § ke
orked eg8YQ, also copying egbHS and ey2KF.
5HS was heard again Feb. 12th and worked again
the 27th. ©On the 16th, 17th, 20th, 22nd and 23rd
he was QR0 one or more su's each night after dark.
uhbACG was worked on one of these nights. sulBU
is one of the most readable South American stations
at BBAG, Mr. Lidbury says among other things, “I
am fully convinced there is fine DX on *“20” any
night aiter dark. at we want now i3 some long
distance duration schedules to determine faster than
can be determined by hit-or-miss experience over just
what portions of the day or night 20-meter signals
are audible between two given points. Bome of this
is now going on between the West Coast and
Furopeans—-the more the betier. I shall be giad to
make any kind of a schedule, une-way or two-way on
“20”, say five or ten minutes every hour over any peri-
oi of & day.” Will someene in a position to do so
please write nu8BAG, Mr. F. A. Lidbury, 83 Sugar
5t., MNiagara Falls, N, ¥. with this end in view?
Thiz is the type of work that is really needed most
und cooperation on this problem will not oniy prove
interesiing to you, but it will uncover some new
facts valuable to sll. Reports ave welcomed from
anyone who attacks these remaining 20-meter probe
fems constructively and these columns will devote as
much space as necessary to the exchange of idess
for the henefit of those who are working to dig out
this information,

A 20-meter radiogram from &VZ via BAVB and
1ZL dated Feb. 24 veads, “Was QSO ef8YOR at 1515
Greenwich on 20-meters today. Have been QSA in
France for two weeks, Tests continue, (signed) Sey-
mour, 6VZ (Santa Monica, (lalif.)” Hab. 22nd
oulADM by a  beautiful  piece  of break-
in work arranged tests working 6VZ. ef8JN and
+f8YOR ui the same time nitho not succeeding in
ing up 8VZ with Furope at the time. Feb. 26 a
~hour test was run, 8BHA and 6VZ taking turns
at the key. The result of these iests seem to indi-
eate that 20-meter contact can readily be éstablished
t Murope to (alifornia) in the davhght hours be-

sween 1500 and 1700 Greenwich at this time of vear..

MKV (Duluth, Minn.) says, “ch6ACG comes in
ﬁmuelwvablv loud from 7 to 10:30 pm. nightly on
19 meters. It’s u pleasure to handle traffic +with
htxm—and not have ia roll out of bed at % am. to do
i

egh(iQ  requests U. 8. hams 1o report his 28-
meter gigs if heard between 1500 and 1900 (irecn-
wich, Sundays according to a message through
TATIR. ARDI, mentioned eisewhere in these pages,
is testing on 18 and on 4 meters and would like
to Q8O the pung. SAHC and 41Z were copied on
“20” by ARDL. 2AMD-2AJNL went down i{o “20°
and worked ef8ARQ. egZA0Q, obdBC. ophiRY, ex2XY
and nuTACP vight away. He's down there for keeps
HOW,

IBYM (Hartford, ('onn.) has been keeping some
1009, Z0-meter schedules daily with ne3NT and nu-
ACZQ. He worked 9F0 and 6RM using 45 and 250
volts of B-battery respectively. 8DCK and SCAU
have bheen worked after 10 pm EST, the signals
usually dropping out about 11 pm EST. 7EK, sCLN,
4LM. 4BL, and 4DM were also worked. Heard:
ofRJIM, ef8JG, 3uZAK, sulZD.

Concerning the first week in Marech 8GZ {Colum.
bus, ) says, “On “20” I have worked eg, ef, su, sb,
oa and get R6 to RR reports.”

i

By radivgram March 8 from nc9Al, “Worked sulUD
und oh6ACG one night recently on Z0-mefers. Sig-
nals from Honoluiu very good until eleven pm EST

on 20, NPM tesliing on 185 was readable fen fwet
from fones with no antenna coupling at ncYAl,
{signed) Thompson,”

All that we can say in addition is “keep up the
wood work”, If you haven't a set that operates on
20 meters get busy right away and fix your ouifit so
it will QSY. ‘That will insure that Fou get some-
thing new out of the outfit and aiso that you spend
¢ pleasant and profitable time during all the com-
ing months. - K, H.

Amateur Co-operation in San
Diego Emergency
By Juan Rodriguez, 6CGC, Rouie Manager,
Ban Diego Section

N Feb, 16th things began to happen when the
wires went out in the vicinity of Han Diego
following an exeeptionally heavy three-day rain.
Amateurs at once got on the job and a number of
amateur stations made a good record in the emergency.
It is aiso interesiing to note that during those hours
when the gegular communication lines were broken,
ull the radio traffic was being handled by aemateur
operators rvegardless of what station was being used.

Some of the ontstanding work was done by one
of the local Official Relay Stations, $DAU, who
handled traffic with 6BJX of Los Angeles for several
hours. 420 words ©of press and private traffic were
handled. GBJX’s father took press messages from the
Los Angeles office of the Faderal Telegraph Co.
whose lines were down. 6DAU’s mother phoned the
press o the San Diego Union ag fast as it was re-
ceived. The radio link was broken at about 9.15
.m. due to skip distance and the use of 40-meters,
the sigs falling off slowly at first and dropping out
suddenly at that time.

GFP took 200 words of United Press for the dHan
Diego Hun from 6BZJ at Pasadena. HFP originated
a number of important messages for Loz Angeles
which were phoned from Pasadena. GBZJ got a
fine appreciative letter from the San Diego Gas and
Blectriec Co. for his good work in this. During the
cmergency 6BSN was on the air at $AAK's sta-
tion handling press for a Santa’ Barbara paper as
woll as  other important traffiec.  6BRO in  Los
Angeles was right on the job io kive GAAK ihe
news., HCXP deserves a lot of credit for his good
work,

BI3AS, another ORS, was unuble to be at his own
station but sat in al the key of KV, the limited
commercial station of the Boulevard Express handling
free emergency traffic for thirteen hours with KVT,
their branch station in Los Angeles. 6ADV, mana-
wer of the local Federal Telegraph office worked
nearly all day handling his own trafiic via amateur
radio. 6BXN handled some messages for Los Angeles,
also. BCGC, 6SB, 6BAS, 6BXN and 8FP kept watch
until the ¢arly hours of the following morning. The
danger cleared away as the rain stopped and the
normal wire communication was re-established.

6ANQ of Hemet, Calif., sent several hundred words
of press to 6BJX who deliverad them to the Associ-
ated Press. The latter siation first got on the air
in response fo a phone call from 6UD informing him
that the wires were out between San Diego and Los
Angeles. ADATU was raised auickly enough and the
arrangements made wéere so good that the 0. K, on
messages delivered in San Diego was usually re-
ceived within ten minutes of the Y.o8 Angeles iiling
time. ¢HU at Santa Ana was In touch with iMK
for three hours right after the emergency but was
nusuceessful in his attempts to phone an important
Hartford message and got & reply. Many siations
were heard ealling QRR from which it may be ax-
sumed that other emergency work not yet revorted
wug done by amateurs.

6RJX writes in about the emergency calling atten-
ton to the fact that this is the first opportunity
Southern California has had fo show what can be
done by radio amateurs in times of emergency, which
arise uuite frequently in the ¥ast but are yather
uncommon in his part of the sountry.

Thers are two lessons to he (drawn from our past
experiences with emergency work. West coast, and
in fact all amateurs shouid nave transmitters and re-
ceivers capable of operation at short notice on two
o more of our wavelength bands, If amateurs in San
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Diego and Los Angeles had had S0-meter sets com-
munication might have easily been maintained ail
might instead of bei\:\g (in at least one case) broken
off on 40-meters with the coming of night. More
emergency power supbply equipment should be held in
readiness, too. Although the power held good at
both San Diego and Los Angeles an emergency of
the magnitude of the Florida disasier is sure to wipe
out commercial power and light maips. Dry cell
B-bgtterle_s, storage cells, dynamotors, or gasoline-
engine driven equipment can be used, the availability
0 most amateurs being in the order given. Why not
BE. PREPARED, OM?

Last month was 2 good one for the emergency
gang. During the blizzard that raged in the east
Feb. 20 the cable between Norfolk, Va., and Cape
Charles was injured and the P.R.R. men eame to the
resene  with  100% performance. 3AKW, 3ADRB,
3CAH, and BAWT at Philadelphia, 8CEB and SAHL
at Norfolk stood a continuous watch handling nearly
fifty long and important railroad messages. The
trafic went from Norfolk to Philly by radio and
from there back to Cape Charles by wire. 8{XE,
3ADE and others also did good work, the whole east-
ern gang standing by to vpitch in if needed. All are
to be congratulated on the successful results in the
face of wveal emergency.

The same storm struck Concord, N. H. wiping out
telephone service to many points. 1AER, !AVL, and
1BFT-10C got on the job for the wire chief of the
ielephone company. On Feb. 19th IAER worked
1ASA in Cambridge. Mass. handling telephone
messages for several hours. In the evening some
traffic came thru over the route: 1FQ-1AEF-10C.
Reply messages were handled over the same route
which was still in operation the next morning. Later
Feh, 20 1AVL worked 1ADL in Boston who got 1FQ
back on the air to take more traflic. Good work in
addition was done for the Fagle Hotel of Concord.
More congrats are in order!

TRAFFIC BRIEFS

1CAW hooked up with ARCX, the whaler, Astilsen
Alonso Hobart, Feb. 20, 5.830 am HEST. ARCX was
then on $5.5 meters with a 500-cycie note, R&, and
steady. His position was given as Lat. 8. 77° Longi-
tude E. 179° which places this whaling expedition in
the Antarctic sea, 3,000 miles south of New Zealand
and about 13° from the South pole. $CUA worked
ARCX and took a greeting message for A.R.R.L. Ha.
On Feb. 28rd 9CNL in Denver, Colo., connected with
ARCX at 4 am MST. The whaler was then QRD the
Ross Sea in the Antarctic. He was R8-4, 500 cycles and
9CNL reported the wavelength as about 38 meters.
9KV has a schedule with ARCX which expedition has
been out since December. He says they have about 400
whales, Here’'s a floating opportunity for everyone
to make some records in communication with the
South pole—or at least the very nearest thing to it.

1ASU-1BCO was in touch with the Swedish motor-
ship Laponia, 8IB, regulariy after they left Cuba.
When 8JB was 750 miles 8. W. of Lands BEnd he
took @ message for a party in Worcester, Mass.
phoned it, and returned a reply to SJB in a very few
minutes, FB work! SJB was expecting o dock
at Gothenberg, Sweden, Sunday, March 6. SAXA was
QSO Feb, 26. 3QP worked the Laponiag ¥eb, 27 re-
vorting the tone as resembling *“a loud whisper”
through heavy QRM. 1BMS throws further light
on this. He worked the Laponic when she was 220
miles mouth of Cape Hatteras QRD (Cuba, QRF
Philadelphia, and obtained the information that two
ITV-201-A’s were used in the transmitter.

— - - —

Mr. Karl Zint, operator of the Zane Grey Schooner-
Yacht Fisherman, KNT, sends us word that the gang
can reach him by radiograms through oh6DCF or
¥X1. He has been unable to run the short-wave out-
fit all he would like due to the fact that the gas-
engine power supply causes hothersome noise at night.
9ARA  worked K at Whangaroa, N, Z. on
March 10 taking & message for HQ asking the
wang o watch for KNT sigs and iraffic on Mon-
day and Thursday nights (U.S. time) on 86 meters.
KNT has a schedule with nebAQ, will be fishing
north of N. &. until mid-April then anchoring ut
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Auckland N. Z. and leaving for Tahiti the last of
April.

On Feb. 21, 8AAK was QSO ARDI, the . .1
Larsen, ARDI was copied at the same time by 9NK.
The Larsen has been lying in the Ross Sea, Antare-
tie eircle but is working her way out QRD New
Zealand., 9KV sent a fine report, having kept =2
schedule with both ARDI (about 30 meters) and
ARCX, at present working ARCX ench Wednesday
and Saturday. Mail should be addressed to Chief
Radio Operator, S. 8. . A. Lorsen, Care Norwegian
Consulate, Dunedin, N. Z.

S9ABR worked ARDI for an hour March 10 tak-
ing vone message., ARDI was on 83.5 meters at the
time of this QSO but he is also working on 18 meters
much of the time,

Gordon Hight, nu4BQ, and Mr. Wall, nudMW are
leaving Rome, @(a., about March 26 for a six
weeks' cruise from Tampa, Pa., touching at Cuba,
Haiti and Panama. The yacht will use the ecall
KEGAW on 110 meters and the portable 48K on 40
and 80 meters and will attempt to keep in touch
with family and friends by awmateur radio. Help
out by doing your part, gang.

CLUB ACTIVITIES

California—'*The Ham-Meter” is a new monthly
publication printed at Berkeley. It is of interest
to California Radio (Clubs and amateurs.

The Santa Clara County Radio Association held a
hamfest in honor of the opening of their new
yuarters. The Club station (6SV) is now on the air
and looking for schedules.

CONNECTICUT—The Twin City Radio Club_of
West Haven installed a ham outfit at a recent New
Haven Progress Exhibition, handling many mes-
sages and interesting a number of people in amateur
radio. Later the club held a mid-winter get-together
in its club rooms.

DISTRICT OF COLUMBIA—The Washington
Radio Club held an enjoyable dinner recently, Mr.
Terrell, chief radio supervisor, Commander Taylor of
the Navy’s Bellevue Laboratories, and Mr. Hebert
of A.R.R.L. Headquarters gave interesting talks. 3AB
gave u talk on rectifiers at another meeting of the
ciub.

ILLINOIS—The Chicago Radio Traffic Aasociation
is holding regular bi-weekly meetings at the various
members’ homes. Interesting talks are given at the
meetings.

‘The Chicago Nines Club, better known to mem-
bers and associates as the "Chi 9’8", had its incep-
tion in 9VJI’s shack, December 1925, The organ-
izution now boasts 22 peppy members whose aim is
development of amateur radio and good fellowship
through both radio and social functions. 'The fu-
ture of this live ciub is a bright one.

The New Trier High School Radio Club of Kenil-
worth is still busy constructing its new receiver and
transmitter, and expects to get started on the air
very soon. Meetings have been held regulaxly, and
code practice has been given to ‘4o he” harms.

The Vermilion (County Radio Association has been
affiliated with the A. R. R. L. since December 1921.
Can any other clubs beat this record?

MAINE—The Queen City Radio Club of Bangor
has had many good times during the past year, and
plans & still better program for this one. Code
practice is a vegular feature of its meetings. The
officers for this year are 1AQL, 1B¥Z, i1FP, 1CDB,
and 1UU.

MASSACHUSETTS—The Worcester Radio Associa-
tion i8 a new organization which has started its ac-

tivities by giving a public radio lecture. ‘This is
fine work. Keep it up!
NEBRASKA—The Cornhusker Radio Club of

Omaha recently held a “Nebraska Week” contest, in
which a silver loving eup was offered to the sta-
tion that was wsuccessful in holding two-way com-
munication with the greatest number of stations in
the siate of Nebraska. This contest was won by
OANZ of Lincoln. Congratulations, OM! The cup
was presented to him in Lincoln on March 5th,

m



Dout the INCIECICcy calling aitell=

With the Route Managers

By Lawrence A. Jones*

“HIS litile column of ours is now three monihs
old. We have accomplished more than seems
possible in so short a time, Reports are get-

ting heavier each month, and more and more of
vou fellows are getting inio the swing of the RM

work. Keep it upl L i
And now we take pleasure in introducing seven
new RMs:

N. ¥. C. and L, L.z Joscph Toman, ZANX,

Se, Minn.:, Kenneth Wolf, 8CAJ.

80, Texas: Derwood Cline, 5IW.

Wisconsin: J, G. Kemmetier, 9DLD,

Tennessec: Polk Perdue, 4FI,

Vermont: Clayton Paulette, 1IT.

Rhode Island: George M. Mathewson, 1BQD,

Before very long we’ll have at least one RM from
every Section, and then wateh the reporis roll in.
And fellows, please send along gome suggestions as
to just what you would prefer seeing in this Route
Manager column, wont you? Like every new thing
it will have to undergo various changes before it
becomes just what we want.

{nce more we have & irafiic map fo present.
Try originating a few worth-while messages and
routing them over some of the lines shown. The
heavy lines demote ecross-country routes that are
working in fine style. Next month we shall prob-
ably be compelled to limit the map to what might
be termed “trunk line” routes, as there is not suf-
ficent space to include all the local schedules that are
now in operation.

And pow we have &n announcement to make.
Your reports are growing to such proportions that
it will be impossible to include them in detail as we
hiave done in the past two issues. There iy 8 werith
of valuable information contained in the reports, and
it is & matter of much regret that all of it cannot
be given to vou in QST. So woni you send in some
suggestions a8 to what you would most like to see

e ANOTHER ROUTE MAP

in WST regarding your work? It seems as though
the most desirable form for your reports to take
in the future will be merely the usual schedule
map, and nice up-to-the-minute news of worth-while
doings of yourself and the men in your section.
Suggestions and matter that will be of general in-
terest are particularly desired. This will enable us
to print things that will possibly be of more interest
to everyone concerned than the previous lists of op-
erating hours:

8iart some activitiex such as have been suggested,
and report on the results. Some of you RMs in the
midwest might get together and try to form some
reliable traffic routes running north and south.
East and west through routes seem to be in good
shape, as is shown by the thres or four reliable
eross-country ones shown on the map. Five-point

Tzéssistam to Communications Manager, “LJ” at
TMK.

iv

systems beiween RMs ought to be of value, ss well
as many other activities that you may think up
rourselves, Let us know of your activities along
these lines and before long this department can be
chock-full of information of value ifo all .

A goodly number of messages were recently
originated at many points all over the country,
all bound for IMK. 7These were traced at our re-
quest in order to get some dope on traffic conditions.
Complete results are not yéet avaiizble, but some ine
formation of interest has already heen obtained.
©One of the most striking features is the ease and
rapidity with which messages pass through territory
that has been whipped inte shave by RM work.
A grealt many messages from distant points were
delivered here in much less time than ones coming
from nearer points. All this is due to schedules
and reliable traffic operation brought about by you
fellows. In almost every case it was the Section
which had no active route manager, in which mes-
sages were delayed the longest. ‘That shouid be
proof enough that your work is not in wvain, and
that it is going to bring country-wide traffic hand-
ling up to standards thai the Lesgue can be proud
of. Progress in this line is bound to be slow at
first, but it is sure,

Another most noticeable thing about these mes-
sages was the gurprising inaccuracy of amateur
transmission. Message nfter message arrived with
words changed, lost, and missing. Some messages
even lost their original sense, so that we had to
await the wvonfirmation copy before we could start
a veply. There is absolutely no excuse for this sit-
uation, as all that is necessary is a willingness to
give or take repeats. Anything ithat you can do to

help along this line will be mighty desirable,

If any of you wish to try message tracing in your
district or section to locate weak points, we will be
glad to furnish you

with a few tracer forms. In
this way you can find
out just where your
help in forming sched-
ules is most needed.

More aitention iz
needed in  securing
good delivery of mes-
sages, along with
these other things.
According to theory,
the total number of
messages delivered per
month ought to very
nearly equal the total
aumber wriginated.
It has =o far heen
impossible to  bring
about this econdition.
Whether your help
takes the form of get-
ting your gang o
deliver more mes-
sages, or whether it
eonsists of suggestions
% Headquarters is np

to you. But think the
kY thing over, and let
3 ug have your ideas.
‘\ Homething must be
aIES done, ‘There iz no

necessity for having

s message float
around its destination for a week or more before
being either mailed or phoned. Possibly some
change in our system of counting would alleviate
this trouble. The faet that a message relayed
counts two for the BPL, and one delivered counts
only one, might have something to do with it, At
sny rate, let’s hear from you.

Here’s one more opportunity for some RM
work. In most all the big ecities in the country,
rauch diffieulty is encountered, both in routing mes-
sages into the eity, and in relaying them jfrom
one part of the city to another. Dlelivery in cities
of this tvpe seems to be assured only when some
station outside the rcity mails the message., This
shouldn’t be. It should be posaible to relay mes-
sages into & city, thence to the seetion of the city
they are bound for, and then to deliver them by
either phone or mail if a delivery in person iz im-
possible. 5o get busy, you fellows in large cities—
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why not work out & plan of (:oopetatlon between all
iocal traffic stations to help in puiting a bigger
percent of our messages through ALL the way by
radio. If the local stations can exchange lists of
their schedules frequently this will be of great help
in the prompt relaying of traffie, too.

That clears the hook for this time, gang. Please
think some of these things over and drop & line
to us once in a while. 73 until next month.

ARMY-AMATEUR NOTES

1st CORPS AREA—The signal Officer has assigned
the following officers 0 maintain liaison between
Army Amateurs and the Tactieal Units they repre-
sent: Capt. P. I. Reynolds, Sig-Res., 28 Aghmont
$t., Springfield, Mass.; Capt. G. W. Talbot, Sig-Res.,
30 Oakland St., Melrose, Mass.; 1st Lt. BE. J. At
kinson, Big-Res., 956 Chapel 8t.,, New Haven, Conn.:
2nd Lt. W. R. (;handler, Big-Res.,, 341 Brook St.,
Providence, B. L.; 2nd Lt (,arl hmerson, Sig-Res.,
163 Girard Ave., Hartford, Conn.; 2nd ILti. E. .
Lindstrom, Sig. Hes., 766 Main St., Worcester, Mass. ;
2nd Lt A. A, Woodwa.rd. Big-Res., 7 Capital St.,
Concord, N. H.

These officers will assist A-A stations in handling
trafic by Army procedure and stimulate the interest
of Technical Unit Commanders, utilizing this means
of communication as fully as possible,

2ND (ORPS AREA—&8HJ reports things going
fine with Net stations keeping schedules and handling
traffic. ZASE has organized his Net. 2IZ, 2AAN,
ZADM and ZPX are active in keeping sqhedules.
2CYX kept his schedules with 28C from 2CVJ on
account of ftransmitter irouble. 2PF reports 2APD,
SARM and 2AVR keeping the Net schedules. 2ADO
has dismantled but is operating at 24QD. 2AFV
is sick. 20T is arranging gchedules in his Net. Al
stations are requested to QSY to the 76-718 meter
band for Army-Amateur work. 3HW is holding down
his end fine.

There is still room for more Army-Amateur Sta-
tions. Al interested are requested to write David
Talley, 2PF, 2222 Avenue O, Brooklyn, N. ¥. Also,
if any one is interested in the Citizen Military Train~
ing Camps, get in touch with 2PF.

3RD CORPS AREA—Army amateurs in the Third
Corps Area have shown much enthusiasm in ihe
past month: Thirteen A. A. R. 5. certificates are
to be issned to new Army amateurs at an early date.
8AGO and B8AAI have done remarkably good work
an};l eda;llould be commended for punciuality in keeping
E2d es.

FOURTH CORPS AREA—4I0 has sccepted a com-
migsion in the USNR and resigned as A.R.R.L.. Repre-
sentative of the 4th Corps Area to take effect upon
appointment of his successor. 410 will continue o
aperate as Corps Area (ontrol Station. Recent pub-
licity of the Army Amateur Radio Nets being or-
ganized in this Corps Area has brought some results.
There are still several vacancies in all of the nets
and applications for appointment should be made to
40I or the Sigmal Officer, 4th Corps Area, U. S.
Army, 450 Hurt Blde., M'.lanta, Ga.

GTH CORPS AREA—Army work is gouing over
big here. There are {our National Guard Iinits in-
stalling 50-watt sets and a few siations already op-
erating in Michigan and Wisconsin, An amateur
station at Springtield, Ill, is needed and is requested
te gel in touch with W. W. Bingham.

A NEW GAME

It’s a lot of fun,~this game. And it will open
your eyes to something that has been getting on our
"r;;erves for many & day. It’s easy to piay, so try
it,

The next itime you originate a message, write
out a confirmation copy and mail it to the addressee
of your message. When the message finally ar-
rives at its destination compare it with your original
copy. Youwll be raighty Iucky if the original sense
has not been lost. Undoubtedly words will have
been uhanged added, and dropped., bhut if your
meaning is still there all will be well.

We have recently had a large number of mes-
sages originated all over the country addressed to
us here at HQ, and each of these messages was fol-
lowed up by a direct confirmation copy and =
tracer. Scanning some of the returns has inspired
this outburst. Out of the first ten meswages in the
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file, just one Is correct in every detail. Isn’t that &
wonderful average? About five of the others are
very badly garbled, while the other four have only
2 few mistakes.

Think it over fellows. Qut of ten messages received
only one was accurate. Must this be? If you are not
willing to ask for repeais and fills until you are sure
you have the message correctly, it would be much
better for you to refuse to QSR. Messages delivered
are fine, and the more we e¢an get the better, but
only if they are accurate. Remember—ACCURACY
COUNTS! L A .

OFFICIAL BROADCASTING STATIONS
Changes and Additions
{Local Standard Time)

iIBVB (4.25) noon, Mon. Wed. Sat.; 2APD (83
phone) Wed. 9 pm, {76.6) 9.830 pm, (37.5) Thurs
and Sat. 7 pm; 41Z (83.34) 2 pm Sun., 7.30 pm Tues,

7.57) 9 pm Thurs 6BBJ (%5 phone) 7.30 pm Mon.,
Wed 6BUC 10 pm Bat. 1AOX (83) 7.30 and 10.8t
pm 1AOX {19) Sun, 2Zpm.

BRASS POUNDERS’ LEAGUE
€Call Orig Del.  Rel.  Total
10¢ 138 20 1000 1158
1A0Q 179 80 204 767
1MK 155 138 390 683.
8VZ 356 182 9 . 628
2ANX 110 48 346 504
BAYC 50 3 372 21
SBHI 75 T 325 407
IRKYV 56 30 320 408
3BWT . —_ 384 384
TAEP 5 29 344 378
1RIG 26 13 304 363
1ATY 18 14 313 351
SDXY 32 27 276 335
9C2C 4 8 318 330
IRK 82 125 122 329
iCRA a1 29 198 318
BALZ 22 17 874 313
8 61 34 216 211
SANX 1 10 296 307
ICJR i 6 252 302
SDXB 2% 6 268 302
¥EU 15 18 210 301
SBAU 19 15 255 289
4AV 12 16 i1 277
SDNE 54 2 198 21t

6BIX 270, 3CYX 255, 3QU 254, 9CAA 250,

B8GI 248, 9DWN 230, 8XE 222, SGZ 221, 1LM
221, 9BBS 213, 1IP 211, 9DXZ 209, 4DM 204,
qLJQ 208, 90X 194, 1 ZAPD 187, 3CKL 183,

9XI 182, 6RW 177, 9BWN 176, 1KY 175,
2AVR 174, 8CEO 173, 1ADW 166, 6BVY 164,
SCGY 161, 3CQG 180, BRI 160, 1ACA 157,
“DGB 155, LAPL 152, 1BYM 150, 9CNL 149,
Z2QU 147, 3CBT 141, 1AGA 141, 2AWX 140,
9BWL 138, 9DLD 138, 6BXI 135, TAAT 134,
2CMO 184, IBJK 133, IBMG 133, 38SM 132,
6DAU 182, ZAGU 129, 2BCB 129, 5AMO 13 B,
2OWT 126, 8AVK 125, 64BJ 125, 8DLR 124,
iBHM 123, 6BYH 124 4MI 123, 9DGW 121,

SCTC 120, ZALM 119, 2ABP 117, 6AGG 117,
BAWT 115 GABM 115, 6FJ 114, {ACH 1il4,
4LK 113, "ATR 112, sAMM 112, 20TQ 111,
SANO 110, INK 110, 3QD 10%, 9CEH 109,
ZADL 109, 7BB 108, JF 108, H0A 106,
9BTX 105, 9DKA 108, 3DED 105, 2APY ]05,
10T 105, IBFZ 108, 6BYZ 103, 9NB

SCLQ 102, 8AIL 102, 1ADL 101, 8D3G 100.

Just as waus the case in February QS87)
we find the honor roll of brass-pounders iry-
ing to cutgrow its QST space, Ior this rea.
son, we again list the 25 highest stations
first, following these station calls with those
of all others that qualified by virtue of con-
sistent operating with message totals in ex-
eess of the 100 mark. 10C takes top honors
with 1A0Q just a short distance below., ‘The
long list proves that every operator is right on
hig taes for traiic. 'The aperator of every
station that rated should be proud of the {act
that he is one of such a fine bunch of good
opg—and for his part in the general good
showing.




TRAFFIC BRIEFS

HAPG kept & sehedule with 5CK for upwards of 15
days &L Tpm daily, giving him reports on hig father's
vondition from the hospital where he is receiving
treaiment. There is no apparent skip effect between
Havana, Ark. and Oklahoma City and the sehedules
huve proved practical und reliable under all circum-
»tances, FRB!

April 18 to April 30 inclusive 2XAI will send tests
from 5 to 5,30 pm EST to ascertain audibility, fad-
ing, and keying throughout the U.S.A. crystal con-
trolled transmiiter working on 43 meiers will be used.
From %30 to %.00 pm amateurs will be worked and
further tests will be made. Amateur cooperation is
refyested.  Address  all reports {to Mr. (undrum,
Manaver WAQ-2X 4T, W. K. & M. Co., Newark, N. J.

neiDD claims prominence 'chis month through hav-
ing played g CHESS pame with uneBAR between
wembers of the Dartmouth and Newfoundland Chess
cliubs. Play lasted 2% hours, each player making 22
maves and the game ending in a draw. This is be-
lieved to he the first chess game ever played by ama-
teur radio beitween two British Dominions.

SHFK has s yegular schedule with Radio Siation
W14X, Antigua Island, Lesser Antilles, West Indies.
NIAX in on 33.5 meters, and uses one UX210 with
DG power supply. The vp i8 an American from
Virginia and as he unfortunately is a leper his cards
are QSLL'd by a doctor on the island which we
might state for the benefit of those not expert in
zeography is about 800 miles east of Porto Rico. Give
IAX a good word when you work him OMs—he
sure knows his stuff in amateur radio and can ham

with wyou as much as you lke. A radiogram to
KPR will bring wou the latest dope. 'To operator
“Bill” at NL4X. greeling, OM. We are sure you

will find many friends over the air. T38.

b clever arrange-
ment  faken  from
A0’s QSL o card, Can
unvbody go this one
hettert

SRSV

nc4CU IS A
DETECTIVE

A check up of the log zometimes reveals intereating
facts about station operation. nubBACL iinds that
54% of his CQ's resulted in a Q80. Of course the
better judgment used in CQing the better the result.
How do you stand] Perhaps we ought to put it this
way: How many CQ's per QS0 weve necessary. Hil

New York Times Station 2U0 sends press at 1
& m EST nightly on 89 meters for the benelit of ships
with short wave receivers. ZADH-2AXR tells us on
zi,modi authority that 22 ships take advantage of this
service.

I you reside in the U. 8. A. or in Canada and have
not yet become a member of the WAC CLUB here’s
your opportunity. During the International Relay
Party (May 3 to 22 inclusive) every foreign locality
that amounis to much will be on the air looking for
sne of rour fest messages. If you haven't sent vour
QSL~entry card to the INTERNATIONAL CONTEST
EDITOR vet be sure o do so now in order ifo be
ready when the contest obens.

If an ordinary man will walk one mile for a Camel
worth %e, how far will an average ham walk for a
new 7% watt transmitting tnbe worth nine dollars?

~6IM from the Ham-meter

¥I

Mse {m ‘Toulouse, France, «/5SM via nusBEN nr
179 2850 Greenwich Mar. 6§ To 87, U.S.A.: Stration
of5SM agnin will begin his Saturday aund Sunday teats
on §2 meters, 11.50 metera, snd 6.25 meters using
anderground antenna. Please advise wvia 1AUR if
QRK. (signed) of88M. LAEN took a similar message
for HQ from the same source,

90TO  just forwarded another radiogram from
nslFMH suying that he had made QS(O's with 37 U.S.
stations in five weeks and thai we could count on him
for the coming international tesis. We already
know u bunch of siations in the U. 8. and Canada
that will he looking for San Salvador io add to their
list of countries and boosi their score, OM,

bon't forget the Midwesi Division convention. See
vou ut Awmes, Jowa, April 15-16.

Boe many of the West coasy fellows work on 40"
exclusively that short « > 3 e quite an
accomplishment. 6HB-8CKV ygecently pulled a new
stunt—s bit of unusual routing but good relaying just
the same! One morning he had a message for 6HM
but of course this siation was weak due io the skip
digsiance. As it was known that 6HM had a sched-
ule with Singapore IRE, the message was given to
this station and shortly after it was given back to
GHM and promptly delivered. Next day 6HB warked
am28E on scheduie and got the answer from 6HM.
Some QRS, = total of 46,000 miles— 18,000 miles exch
raorning in ten minutes |

Here’s a scheme that ought to be more generally
adopted. Stations in one locality cught to swap lists
of five point schedules und cooperate in handling
trafic. Kxample: SAB and 2BWT in Washington
have schedules with many points several times each

week. 3AB schedules siations in Cleveland, ©.; Phila~
delphia, Pg.; and Northumberiand, Pa. 3IBWT
schedules Wl!hamSport Pa.; Baltimore, Md.; Nox-
folk, Va,; Trenton, N. J4.!: and Hartford, Conn.
Traffic is swapped by Iand phone daily. Heveral

stations can cover a great many points in this way
without much overiap and wasted eifort. If any
particular stations yet swamped with traffic ihey
help each other out, B!

The UL.8.N.R. gang in the Tth Navai District re-
cently sent greetings from the mayor of Oriando to
the mayors of Jacksonville. Tampa, Lakeland, Belle
Tsle and Fort Myers. Replies were returned by ama-
tenr radio from each point in quick time, between
ton minutes and one hour being reauired by the
different messages.

nbBE4 (ex nedVH-9CS) is at Nyack, Warwick East,
Bermuda. He says it's a hams paradise swith wonder-
ful receiving conditions. Licenses are issued for use
of wavelengths of zero to 199 meters, (W, ICW or
phone!! The Bermuda Radio Act is ideal as & model
for countries where the total number of stations
operating is small tho it wonld be impractical for any
part ol a continent the size of North America. The
principal restriction is to a power of 20 watts but

that doesn’t wean anything in these days of low-
power DX. There are no quiet hours below 126
meters. The local radio sfore carries evervthing up

to Bl-watters, QST comes once a month.  Sailing

for Bermuda?

March QST (page II and III) listed siations hav-
ing veliable foreign contact to help in routing im-
portant experimental messages to certain countries.
This month there are the following additions: Italy
ﬂAFI; France *1AEN, England *iCAN, Germany
*1BMS.

&BMN has a break-in system but often finds it im-
practical to announce that fact when calling Q as
the tuner canmot be worked efficiently during the
ealling. As soon as he has finished he may run across
a station replying that he can work at onc