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TYPES,C-301A-C~299-C

Whenever perfection is approached in any manufactured product, the qualities of that prod-
uct soon become known to the great American public. Thus it has been with Cunningham
Radio Tubes. From Maine to California, from the Florida Keys to Puget Sound, they
have made themselves known in millions of American homes. Throughout the nation
these tubes are now associated § ¥ with all that is best in radio.
‘That you may come to know the delight, the charm, of
radio, when every variation By, of tone is flawlessly recre-
ated, install Cunningham Radio Tubes in every
socket of your receiver. Then music becomes like
the laughter of clear, e swift-flowing water; and
the human woice like something not guite human but divine.

Home Office: 182 Second Street
Chicago San Francisco New York




SAY YOU SAW T IN Q8 T—IT IDENTIFIES YOU AND HELPS Q8T



[llustration at loft shows Acme
B-Eliminator, Made in twe
frpes:

. Type E-1 .
{110 Valts 80 cycle)
$50
Type E-2
{110 Volts D.Coy
$20

For details see text below.

No noise~no

hum

—~no B batteries

O OUR f{riends and fellow readers of

good old QST we take this opportunity

to make our first announcement ¢ f the suc-

cessful completion of our efforts to perfect

a “B"” battery elimination,..... the Acme
B-Eliminator.

The problem in making the B-Eliminator
has not been to remove the hum. That was
easy. The trouble was to overcome the distor,
tion set up by modulation of the plate current.

Now, after two years of experimental and re-
search work we have won., The Acme B-Elimi-
nator has no noise, no hum, no distortion, no
filament tube to burn out,

You can guess the result. No “B" batteries to

quit cold when you need them most. Nothing
to wear out. The first cost is the last.
The current consumed is a trifle. A cent

every 6 hours here in Cambridge.

You get p rmanent reception, better reception,
higher voltage that is constant,

The rectifier consists of an Acme transformer
and vacuum tube with no filament to burn out.
This rectifier { Raytheon) tube handles both sides
of the wave and wiil last indefinitely.

The filter current so successfully smooths out
the recufied pulses in current and voltage that a

ACME

~for amplification
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source of power is delivered of a better nature
than batteries.

The full story of not only this new B-~Elimina-
tor, but the new MA-2 closed type transformer,
the new Acme “dounble free-edge cone” loud
aspeaker and all other Acme receiving apparatus
is contained in the 9th edition of *Amplification
without Distortion™ which is just coming off the
presses,

As old friends of Acme you are probably fa-
miliar with former editions over 200,000 of which
have been iksued. The new one is more com-
plete and interesting than ever. Send for your
copy. Ask also for Bulletin T on Acme Trang-
mitting Apparatus.

o

FPrasident Acme V/

Apparatus Ce, f
/ kg
/ B

Send for

your copy!
ACME APPARATUS COMPANY
Dept. K2 Cambridge, Mass.

the new Uth edition of “ Amplification without Distor-
tion”, Please also send bulletin T on Aeme Transmitting
Avparatus,

Station Calleeacovecnanns per cmme e eae riv e .

Enclosed find ten cents stamps or coin for my copy of
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Absolute freedom from all seff-made noises
makes Jewszrr performancearevelation. Dueto
the Jewett Claritier { Patent appiied for) there
i3 no B-Battery current in the telephone civcuit.

ROCEEDING, step by step,

along the path of deliberate and

consistent progress, the Jewett
Radio & Phonograph Company now
offers a Receiver reflecting, in its o
every detail, that originality and | ’?ﬁfﬂ‘f;‘::‘;?;"ﬁ;};:i‘:
close approach to perfection which Distribucionis through

wholesalers and retailers

you have so thoroughly enjoyed in whosseunder dirctcon.
tract, wit territori
the Jewett Superspeaker. orotection, e

JEWETT RADIO & PHONOGRAPH COMPANY

5674 Telegraph Road Pantiac. Michigan

‘opyright 1928 — Jewett Radio &
Phonograph Co., Pontiac, Mich,
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THE AMERICAN RADIO RELAY LEAGUE

The American Radio Relay League, Inec., iz a non-commercial
association of radio amateurs, bonded for the promotion of interest
in amateur radio communication and experimentation, for the relay-
ing of messages by radio, for the advancement of the radio art and
of the public welfare, for the representation of the radio amateur
in legisiative matters, and for the maintenance of fraternalism and
a high standard of conduct.,

It is an incorporated association without eapital stock, char-
tered under the laws of Connecticut. Its affairs are governed by a
Board of Directors, elected every two years by the general member-
ship. The officers are elected or appointed by the Directors. The
League is non-commercial and no one commercially engaged in the
manufacture, sale or rental of radio apparatus is eligible fo mem-
bership on its Board.

“Of, by and for the amateur”, it numberq within its ranks prac-
tically every worth-while amateur in the world and hag a his-
tory of glorious achievement as the standard-bearer in amateur
affairs.

Inquiries regarding membership are solicited. A bona fide in-
terest in amateur radio is the only essential qualification; ownership
of a transmitting station and knowledge of the code are not prereq-
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Onward!

N recent months many amateurs have been
I expressing apprehension about the status

of our beloved old game, feeling in a
vague sort of way that something has been
wrong. Fundamentally nothing is wrong.
It is simply that ovr post-war years have
heen a period of territic changes and re-
adjustments and that the readjustment isn't
vet completed. We used to be an organiza-
ion of spark owners, operating on 230 meters
and upwards, handling many messages over
a distance of & thousand miles or less, un-
disturbed in our possession of all the short-
wave ether, In recent years the outward
appearance of the amateur art has changed
completely, particularly in maiters that
affect the practical operation of our stations
on the air—our Traffic Department, First
. W. supplanted the zpark; then came
broadcasting, with mitlions of the public
on the air with us; then short waves sup-
planted 200 meters, and the short waves
were in various narrow bhands, dividing us
into families; transoceanic and world-wide
DX took the place of the old-fashioned 500-
mile DX message-handling no longer was
our sole occupation, for the greatest era of
experimentation ever known descended upon
us. On top of all this the League, like every
other part of the radio world, has just gone
through the worst financial slump in radio
history, a heavy hand being put on our
operations. ANl of these matters have
exerted a confusing effect upon us ama-
teurs. It has not been possible to keep pace
with changes. Trafiic Department ovguniza-
tion eould not be readjusted quickly enough.
We have been in danger of losing touch with
sach other on our various bands. A brand-
new “estimate of the situation” became
necessary, and that was the reason for the
formidable Traific Department question-
naire to the Official Relay Stations this past
summer. The reiurns from that question-
naire have been a mine of valuable infor-
mation, and upon them the changes in our
operating system are being based. Many
new things are in process; gradually our
new operating structure will take form,

The same old spirit of course lives in

Amateur Radio. And in fact just this
year, in the midst of all these confusing
readjustments, the four biggest things in
our history have occurred. Right now,
when some of us have been wondering what
was the matter with us, our organization has
achieved the greatest recognition in its his-
tory.

First the U. 8. Navy asked us to collabo-
rate with them in short-wave experiments
with the Battle Fleet, and they borrowed our
Trafic Manager from us for seven months
to muanage the short-wave apparatus on the

“Scattle”, Look what Schnell has done!
Then the National Geographic Society

and MacMillan asked us to provide their
polar communication, and we are doing it.
Next, the amateurs of the world, at the
Paris international amateur congress, offered
vour officers their 1009 allegiance and
asked us to do for the amateurs of the world
what we American and Canadian amateurs
have done for ourselves; they elected your
president their president and your secretary
their secretary; they mnamed your maga-
zine as their organ and your headquarters
as their headquarters—the biggest compli-
ment imaginable! And now the U, 8. Army
has just asked us to arrange to handle the
radiotelegraphic traffic for the National
Guard and Organized Reserve units through-
out of the nation, and an elaborate plan of co-
operation between the Signal Corps and our
League is now being worked ouf, as is an-
nounced elsewhere in this issue.

All of our troubles are gradually un-
ravelling. We hope you fellows agree with
us that it will pay all of us to keep plugging
hard along the way we are headed., Head-
quarters is a busy place these days, with our
many operating problems to solve. We will
have to feel our way along, until we find the
combination that works best in our new con-
ditions. This League must not falter—we
must carry on, shoulder to shoulder, in per-
fert lovalty and cooperation. All of our
difficulties will straighten out some day and
then we will be doubly proud of our old
League.

e Kenneth Bryant Warner,
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A True Cascade R. F. Amplifier

By Dr. L. M. Hull*

HE RFL receiver grew out of a
series of laboratory experiments on
cascade amplification, which at first
involved only an academie investiga-

tion of ade effects at the frequency of
the incoming carrier wave, Early in 1924,
Harold Snow of the Radio Freguency Lab-
aratories made a detailed experimental study
of the superheterodyne method of amplifi-
cation, the principle results of which were
veported in this journal. (See QST, p. 12,
Jan., 1924), An important c¢onclusion from
his work was that the method of reception
by frequency conversion is in general very
advantageous with respect to one or two “in-
termediate frequency” stages. But he could
find no such thing as true cascade amplifica-
tion in a medium-frequency amplifier of the

FIG. t. THE KELLOGG-RFL RECEIVER.

type commonly used in superheterodyne re-
ception.  For instance he found that al-
though a single intermediate stage might
provide a voltage gain as high as 59 between
the two detectors, two such stages in eas-
cade eould not be made to furnish an
amplification of 2500, On the conirary, the
greatest amplification available from two
stages was of the order of magnitude 500
while the gain from three similar stages
was of the order 830 to 1000. In other
words, & conspicuous “tapering-off” effect
took place, regardless of the amnlifving

#Radio Frequency Laboratories, Boonton, N, J.

efficiency of the individual stages, as similar
stages were added to the first.

Now it is a well-known fact that & higher
amplifying efficiency can be provided in a
fixed resonant stage designed for thirty or
fifty kilocycles than in & resonant stage de-
signed for 600 kilocycles. But the existence
of the “tapering-off”’ effect in the cascaded
fifty-kilocycle stages suggested that if a true
cascade effect could be obtained in a series
of stages resonant to the incoming carrier,
of say 600 kilocycles, and the number of
cascaded stages increased, a point would be
reached at which the high-frequency
amplifier, would, for a given number of
tubes, surpass the super-heterodyne ampli-
fier. The super-heterodyne would also be
handicapped, on a tube-for-tube comparison,
by the necessity of providing a heterodyne
source and a converting element {(first de-
tectory.

So the old-fashioned short-wave amplifier
was resurrected and made the object of 2
series of systematic attacks to determine
if a true cascade amplification would he pos-
gible in the frequency range 500 to 1500
kilocyeles, given a reasonably efficient
amplifying stage at the beginning. The
problem was rather simple, namely: how
can we combine a number, n of amplifying
stages, each of which yields a voltage gain
of A, at some convenient freguency, say Vo0
kilocycles, so that the overall gain for the
combination is A raised to the nth power?
At this point let me state that his problem
was a real puzzle at the time. The three,
four, and five-stage loss-controlled high-fre-
gquency amplifier was a familiar animal with
most experimenters, but the greatest voltage
gain which we were able to produce with any
number of similar stages of such a nature
was of the order 1000,

Interactions in a maulti-stage amplifier
fall naturally into three general classes:
first, interaction through the tube capacities
between the input and output circuits of a
given stage, commonly called “regenera-
tion”, which, by the way, might be either
dissipative or sustaining; second, inter-
action between any one coupling link and
any preceding coupling link not in the some
stage through the capacities of two or
more successive tubes; and third, inter-
action between any two coupling links
through incidental magnetic, electric or
conductive coupling external to the tubes.
It was soon found in the course of the ex-
periments that the elimination of the
{atter two of these forms of interaction was
a sufficient condition for the existence of &
true cascade effect in the voltage amplifica-
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tion. How to eliminate the latter two with-
out also wiping out the first is a complicated
problem and will not be discussed here. It
has, however, been found possible in a
practical, reproducible structure to reduce
all three forms of interaction to such an
extent that the departures from true casecade
amplification ure not measurable,

Interactions of types 1 and 2 were sup-
pressed by cascading strictly one-way stages,
while interactions of type 3 were suppressed
by the use of closed copper shields around
all coils, condensers and tubes, and by the
use of 3-way by-passing on the battery
terminals of each stage.
~An  amplifier consisting of one-way
shielded stages was finally built, in which
each stage, measured separately, gave a
voltage gain of 7, in which two stages gave
a voltage gain of 49, three stages a voltage
gain of 340, four stages a voltage gain of
2400, and five stages a voltage gain of well
over 168000, These results occurred at one
frequency taken as a standard for the ex-
periments—750 kilocycles.  These results
‘were thought to be encouraging, especially
in view of the fact that the individual stages
of voltage zain seven, were not particularly
good to start with,

A description of the structural features
of this rather unique amplifier cannot be
given in the present article. Fxternally it
simply appeared as a row of oblong copper
boxes, faintly suggestive of a string of well-
iaden Hudson river barges. Each box dis-
played a small tuning dial on the side and
contained a tube, an input circuit for that
tube (which constituted the ocutput circuit of
the preceding stage), and a portion of the
amplifier network. Last, but not least, three
microfaracs of by-pass capacity were con-
cealed in each enclosure. The whole sys-
tem was regarded merely ag a laboratory
experimens until the interesting fact be-
came apparent to the experimenters that
they eould pick up loudspeaker signals from
a B00-watt broadeasting station over 100
miles away, using a coil three inches in
diameter as an aerial. Then it appeared
that this general scheme was worthy of ap-
plication in & broadeast receiver.

One interesting fact was brought to light
in these experiments, namely, that if a
multi-stage cascade amplifier made up of
shieided, one-way stages was used as the
starting point, and the one-way action in
any given intermediate stage of the series
was then deliberately disturbed, the increase
in signal strength due to plate-grid retro-
action in that one stage did not destroy the
cascade effect. In other words, if a basic
amplification of 3000 wasg obtained in four
one-way stages, the second, third, or fourth
stages could be allowed to react through the
grid-plate capacity and the overall amplifica-
tion thereby inereased by a factor of about

QST

9

5. DBut if this were done to any two stages
the tendency to escillation controlled by in-
serting resistance, the loss in cascade effect
due to departure from the condition for
cascade amplification more than counter-
halanced the gain due fo plategrid reaction
in the second stage and the net result was
a loss in overall amplification. This pro-
vided an additional check on the validity of
the condition f{or cascade amplification. 1t
has been common practice in subsequently
developed amplifiers of this type to allow re-
action in one (the-second from the input)
of the shielded stages and profit by the grid-
plate reaction without destroying the ecas-

FIG. 2 THE SET REMOVED FROM ITS CABINET,

Undernea'h the base may be seen the coupling coils,
The first (anienna) coupler is seen at the left. Im-
mediately above it is the exposed condenser which
tunes the secondary of this coupler. Just back of
that is the antenna-serics condenser which adjusts the
antenna-tuning to agree with the other stages. This
condenscer is of the “sei and forgei' variety, The other
couplers and their corresponding tuning condense:s are
contained in {he mectal shiclds, each coprer hox con-
taining one coupler and each aluminum boex con-
taining two coudensers.

The Small panel which is partly seen ai the right
of the aluminum shie'ds carries the fifament rheo-
stat and veitmeter. At the renter of the {rame is
ihe small knob controlling the filament camswitch,

Projecting from ihe right condenser shield is the
tuning control which, by means of a worm gear,
operates the shaft carrying the 5 variable condensers.
Prejecting from the left condenser shield is the
volume contrel knob which cperates a variable resis-
tance in the tuned circuit of the second v. {. stage
and also has a slight control over the filameni cur-
rent of the detector. :

cade effect. This stage is controlled by a
series resistance used as a “volume control”.
There is no question of radiation from this
stage as it is preceded in the amplifier by a
one-way stage and its coils ave, of course,
completely shielded.

Continuously tunable coupling units were
thought to be the first requisite of an
smplifier of this type designed for broad-
cast reception the second requisite was be-
Hieved to be a single tuning control for the
whole amplifier. A wmultiplicity of tuning
dials—one in each stage—was not even con-
sidered, and no compromise in this require-
ment was ever subsegquently made.

The first model of the four-stage cascade
single-control amplifier actually worked well
aver & wavelength band of about 260 to 540
meters, The voltage gain per stage was
about 10 at 260 meters, falling off to 6 at 540
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meters. I regret to record that certain
members of the laboratory staff were so
entranced with the novelty of receiving dis-
tant stations in the summer on a single-

FIG. 3 TOP VIEW OF THE EET.

The two iubes at the riwhi are audio amplifiers,
the next tube is the deiector and the other 1 are
R.F. amplifiers.

This view shows more clearly the antenna-adjusi~
ing panel at the left-rear and the filament-adjusting
panel at the right-front,
¢ ‘,)At the rear-center is the C battery for the audio
ubes.

knob receiver with a two-foot antemna that
they were guilty of several all-night vigils
during the month of September, 1924, listen-
ing to the strains of far-away jazz, a
practice which is-usually considered to be
justified only by the exigencies of legitimate
radio relays,

Passing over a long period of varied but
not particularly interesting development, let
us consider & more modern receiver which
includes the RFL single-control amplifier.
Figure 1 shows the exterior of such a set,
as it is manufactured at present by the
Kellogg Switchboard and Supply Company.

October, 1925

not affect the tuning. Behind the ceniral
“window™ u white indicator bearing a wave-
length scale passes up or down past a
fiducial mark as the station selector is
rotated. This indicator has a space for the
inscription of stations by the user in their
proper positions with respect o the
fiducial mark. It consists mainly of a strip
F transiucent celluloid carried on a five-
inch hollow drum. Directly behind the in-
dicator & small incandescent lamp is situat-
ed, which illuminates by transmitted light
the face of the indicator. This indicator
ig actuated by the amplifier tuning element,
and thus its wavelength calibration is inde-

-pendent of the size or form of the collecting

structure.

Figure 2 shows the “chassis” of the re-
ceiver removed from the cabinet and Figure
3 is a view of the same siructure from a
different angle. The coupling transformers
are clogsed 1 the square copper compart-
ments below the frame and the by-pass con-
densers are concealed under the aluminum
sub-panel which covers the main frame-work
and battery cables, It was found un-
necessary in this model to shield the upper
part of the tubes. The circuit diagram of
the receiver shown in Fig. 4.

The input circuit deserves mention. Coil
aerials or loops have been consistently and
religiously avoided wiih the RFL receiver,
although any model can be made to operate
successfully on a loop by properly adapting
the input circuit. The reason for the avoid-
ance of this time-honored collector for
sensitive receivers is two-fold. First and
foremost, it adds another control to the re-
celver; in gpite of the fact that an indoor
loop may not be highly directional it must
always be swung to some extent, and if it

—
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FIG. 4

It is a seven-tube receiver——four radio
stages, detector and two audio, employing
storage-battery tubes. The control panel is
designed to be as far as possible removed
from the conventional idea of a radio re-
ceiver with dials to twist and instruments
to be consulted. It is characterized by a
tnob at the right which operates the station
selector and a second knob at the left which
is a volume control. The volume control does

" ways been selectivity.

con be rotated it will be rotated in use.
Recond, the best of loops are no ornament fo
the drawing room whereas a short length of
indoor wire can be readily concealed. A
great argument for the use of loops has al-
But if the selectiviiy
is included in the receiver this is no longer
valid. The only legitimate argument for a
loop with & receiver of this nature apoears
ta be its directional qualities with respect to

e R R oaae e e
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statie. Thm advantage has been deliberately
sacrificed, in the interests of simplicity of
control. It then, we pin our faith to an
indoor wire, which may have a capacity to
ground anvwhere between 20 and 200 mi-
cromicrofarads, some pr0v1s1on must he
made for bringing the input eircuit, with
the collector being on, into tuning align-
ment with the rest of the system, unless we
fall back on the doubtful expedient of an
aperiodic input cirenit. Accordingly a fixed
capacity, s=ay 39 micromicrofarads, is
allotted to the innut eircuit for the collector,
when the amplifier is adjusted. This
mezns that the capacity hetween points B
and & must aiwavs thereafter have a
capacity of 30 mlcromlcrommds, fo pre-
serve tun‘ne alignment. The “antenna com-
pensator” O & iz a series condenser inserted
for the purpose of adjusting the effective
collector capacity to this specified valve
when & given collector wire is attached to
thé receiver. In practice, when the receiver
is put in service, s wire of any eosnvenient
length is attracted to the term’nal A, A
station is tuned in by the station selector
anywhere 'n'uh'n the wavelength range of
the set and the compensator dial is set at
the pmnt of maximum smnal once and for
all. It is not moved again unless the length
or location of the collector wire is changed.
It is not « tuning control and is placed in-
side the cabinet (see dial in Figure 8) so that
the ambitious operator will not be tempted
to play with it, in receiving signals,

The resistance of the R.F. transformer
secondaries in the closed cowper shields is
approximately 4.8 ohms at 419 meters. They
are wound with spaced wmdmgs on bakelite
forms. A rather low ratio of inductance to
capaeity is used successfully asw regards
amplification because of the low resistance
and advisedly because the effects upon the
tuning of incidental variations in the tube
capacities are thereby minimized. The
voltage gain in the R.F. stages, with new
tubes, is approximately 16 per stage at 200
meters and § per stage at 540 meters. The
voltage gs ain in the stage which feeds the
detector is considerably less on account of
the detector grid current. No apology iz
made for the falling wavelength amplifica-
tion characteristic of the stages because
the transformers were arbitrarily put in this
condition to gain selectivity. The pro-
cedure used in designing the fransformers
was as follows: The secondaries were first
determined with regard to the frequency
range and their resistance was forced down
ag low as possible then with the secondary
inductance and resistance given, the opti-
mium primaries were de* elmmed Now
with a hgh resistance tube the optimium
primary, 28 a rule, is out of the question on
account of selectivity, although it yields a
five flat amphﬁcatlon wavelength char-
acteristic. So the primaries were reduced
unshielded recievers in the vicinity.
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below the optimium value until a certain
arbitrary degree of selectivity was reached.
1f the fortunate time ever arrives when we
can use tubes having a plate resistance of
35000 to 4000 ohms in a R.F. amplifier we
shall be able to combine the high selectivity
with a flat frequency characteristic, Until
then, it appears to be a case of choosing one
or the other.

Regarding selectivity, it is remarkable
what can be done with a four-stage shielded
amplifier, properly designed, in which all
the radio-frequency energy picked up by the
system is forced by the shields to follow the
stralght and narrow path down the amplifier
from the c-:)'ilector to the detector. 1 dislike
to record radio “stunts”, but cannot resist
mentioning a few facts, which are subject
to verification by anyone else sufficiently
curious or skeptlcal Using a seven-tube
receiver similar in every respect to the Kel—
logg set pxctured in Figures 1, 2 and 3,
have worked in Chicago within 609 yards of
the antenna of a local b0)-watt broadcastmg
station and received without a “background”
4 signal from a second 500-watt station
approximately 250 mlles away in distance
and 16 kilocycles away in frequency. With
the same receiver I have received in Buf-
falo, also without a trace of background
from a local station, a station in New York
City eight kilocycles away from the local
station in the frequency spectrum. 1 have
ne idea as to the relative field intensities of
the local and distant stations at the receiver,
but their ratios were undoubtedly tremen-
dous, judging from the behavior of certain
unshielded receivers in the vieinity.

Pacific Division Convention

October 2nd, 8rd, 4th. Santa Ana, Calif.

Members of the Pacific Division come to
Hanta Ana, and at the same time be sure to
talk to all the amateurs in your neighbor-
hood and extend a cordial invitation to ac-
company you to this convention!

St. Ann’s Inn will be the headquarters of
the convention. Special hotel rates will be
given to the delegates; also speeial
railroad wvates if railroad certificates
are obtained. Don’t forget to ask
the Ticket Agent about this certificate.
Commander Hooper, U, 8. N, Lieut.
Schnell of the Seatitle, Dr. Mdhkan
and other prominent speakers will  he
present. Motor trips to KSE apd KOX will
be made. There will be 2 field day and the
award of the Wouff Hong trophy will be
made.

Five dollars will cover all the events dur-
ing the three days.

Are we all set?

Yes!!! Well, let’s go.

4 AH,
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Wave Propagation at High Frequencies

By Dr. A, Hoyt Taylor* and Dr. E. O Hulburt!

ean be considered entirely accept-

able unless it ties up in some way
with already fairly well organized concep-
tions of the nature of propagation of low
frequency waves.” I am unable to go into
this matter more fully than to say that the
most reasonable ideas that have been ad-
vanced by way of explaining propagation
of low frequencies, assume a more or less
gradually increasing state of ionization in
the higher level of the earth’s atmosphere.
Heaviside in England and Kennelly in this
country were the first to suggest the e~
istence of zn ionized region above the sur-
face of the earth which might have an in-
fluence on the mechanism of propagation
of radio waves. It can be shown by
mathematical calculations that such ion-
ized layers would be able to transmit an
electromagnetic wave with higher velocity
than it would have when traveling thru
un-ionized space. If then we imagine a
wave sent out from a vertical antenna, it
is evident that many of the rays will strike
such an over-head region at a more or less
oblique angle, but instead of being sharﬁly
reflected, will be gradually bent over be-
cause the ftop of the wave fravels more
rapidly than the bottom.” Thus they will
be bent back towards the earth., The
earth itself has (from the reaction of the
induced currents in the earth’s surface at
the bhase of the wave) an action tending to
straighten the waves or keep them nearly
perpendicular to the surface of that por-
tion of the earth vver which they travel.
This gives a tendency for the wave to
¢limb over and around ohstacles, rather
than to penetrate them or jump over
them. Nevertheless, at certain frequencies
certainly, pronounced jumping effects or
shadows can be observed; in other words,
the frequency plays an important part in
phenomena of this sort. If any one is in-
terested in getting a more complete sum-
mary of low frequency information, it can
be found in the Proceedings of the Physi-
cal Society of London, volume 37, part 2,
February 15, 1925,

Yonization in the Upper Air
A word as to possible causes of ioniza-

O attempt at an explanation of high
N frequency propagation phenomena

*Physicist in charge, Radio Division Naval Res
zeurch Laboratory, Bellevue, D, C,

¥ Bupt., Heat and Light Division Naval Research
Lahoratory, Dellevue, D). C.

1-The =muthor refers to the lower radio frequen-
cies.—Tech, Ed.

9-~Thig is in accord with our comment on The
Reinnrtz Theory of sharp reflection. See “Editor's
Notes” p. 12 of Q8T for April, 1925, See also “Is
There a Heaviside Layer?”’ page 33 QST for Septem-
her, 1925, —Tech. Ed.

tion in the earth’s atmosphere and the
nature of that ionization may not be out
of place. Ionizat.on must be thought of
as the breaking up of neutral gas mole-
cules into positive and negative constitu-
ents, the negative constituent being the
light and very mobile electron and the
positive  constituent being the much
heavier and more sluggish ion. Among
the causes which produce ionization of the
atmosphere, may he mentioned the ultra-
violet light from the sun and direet bom-
bardment of the outer layers of the
earth’s atmosphere by electrons thrown off
from the sun—notably from sun spots.
Excessive potential gradients produce per-
haps violent movements of electrons and
ions in connection with lightning strokes.
Other electrical phenomena, such as possi-
bly the aurora, could no doubt greatly aug-
ment the degree of ionization. This is
because an electron under the influence
of the strong potential gradients can move
with a very high velocity and act upon a
neutral ion when it hits it, like an explo-
sive, jolting other electrons loose from the
neutral particle,

De-Tonization

Another thing that must be kept in mind
with regard to the general process of ion-
ization is that it has a counter part in de-
ionization. De-fonization may be thought
of as a re-marriage which has taken place
between the divorced electron and its
positive mate. Of course, it may not re-
marzy the same mate, but in the soc’al life
of the electron that appears to make uno
essential dilerence. These positive and
negative particles move rapidly about, of-
ten accidentally approaching close enough
to each other so that their affinity for each
other asserts itself and a reunion between
the positive ifon or at least some positive
ion and some one of the electrons, takes
place so that de-ionization or re-combina-
tion is constantly taking place. Now, if
ionization has taken place in regions
where the gas molecule population is very
sparse, the divorced individuals may move
about for a long while before they meet
any of the opposite affinities; therefore
ionization at very high levels of the
earth’s atmosphere is persistent and indeed
in the very rare high levels, a considerable
amount of ionization is probably present
all the time. The ionization and conductiv-

ity howaver, probably does not rise indefi-
nitely because this would be limited by the
very sparsity of the electron population.
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Wave-Energy Losses

For low frequency oscillations, namely,
long waves, it would appear that energy
can be lost or dissipated in only three
ways.

First, some of the high angle rays will
not be sufficiently refracted to ever bend
down again to the earth but pass an out
bevond the earth and their energy is lost
in space.

Second, the ions and electrons would con-
stitute a medium capable of absorption as
the rays force them to move about and dis-
sipate ¢nergy by collision.

Third, that portion of the wave which
is earth-bound {(and for very long waves,
this means probably the major portion of
the wave} suffers absorption from cur-
rents induced in the earth, owing to the
fact that the earth’s surface is neither a
perfect dielectric nor a perfect conductor.

Absorption

For rarified regions where collisions are
infrequent, the absorption must be very
fow. In order for & wave to exist in free
space with its “feet off the earth,” it is
obvious that it must reach levels which are
very high in comparison to the length of
the wave. If now we consider the causes
which affect ionization, we see that one
principal esuse, namely, sunlight, is re-
moved at night, and therefore the ions
will rapidly recombine after sun-down
in the lower levels, but in the very high
levels where the mean free paths of the
electrons are large, which means that they
san wander a long way without possibility
of collision, the ionization will still be
strong. Some of the wave energy will
therefore reach high levels before it is
turned over and brought back down fo
esrth and when this happens, long dig-
tance ulglldlb of great intensity are pro-
duced because the region traversed has
been mainly a non-absorbing medium. The
lower levels have had their ions removed
by re-combination and in the upper levelg
the ions are tno far apart to collide readily.
Of course. when the wave returns from the
high altitude it probably fixes its feet on
the earth again but we have sufficient evi-
dence indicating that the night waves are
far more complicated in structure when
they arrvive at the receiving station than
those received by daylight.

Fading e¢ffects may be due to interfer-
ence phenomena between earth-bound and
reflected rays or to interference hetween
reflected rays coming from different por-
tions of a somewhat complicated upper
ionized laver,® or it may be connected with
rotation of the plane of polarization of the
wave, which altho starting o7¥ essentially
vertical from the transmitting antenna,
may suffer a rotation somewhere along the
route when that route is a high level route®

[#4]
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Evidently the reflecting or refracting layer
is not at rest because of the rapidity with
which fading effects alter. Moreover,
conditions temporarily arise which will
concentrate energy in some region at a
great distance from the transmitter, thus
giving rise to freak {ransmissions which
we know are very common, especially in
the 1500-KC. band. It is also well known
that if the frequency is lower, the dif-
ference between night and day effects be-
contes less and less.” Freak transmissions
are not ag common on very low frequen-
cies, also monthly and annual variations of

the signal strength are of lesser magni-
1600 Stgos al about st 5 mebars
f?;dwe of butpe o eardh
400
200 N= 5.57x107 electrons per Co.
E}, h =185 miles, for shamp redlection
1900 X
& FiG. 1
800 H
2
3§
600 [/*
:
400 ¥
14001
&
. 20 Amelers 30 40
S0000KE T Jopo0Ke. /9,000 K.C. 80 k.
FIG. 1 THE “SKIPPED DISTANCE”
from cbservalion and calculation,
tude. It generally can be said that up to

2000 KC, the daylight range, with a given
amount of antenna power, steadily falls
off: and the opportunities for freak trans-
missions are most numerous®in the winter

nights and are most numerous at the
higher {requencies. This, then, is the
general situation for frequencies lower

than 2000 KC.; that is, for waves longer
than 150 meters.

The «.sxperxmental data and theoretical
:onsiderations which have led to this brief
outline of the low frequenov situation are too
well established fo be upset readily and any
consideration of Thigh trequenc_v wuve
propagation must not disturb well tested
older ideas as to the aituation at low fre-
yuencies. However, the experiments with
high frequency waves, described in the

BenBee QST for Sept., 1923, pp. 25 and 26,—Tech. Rd,
- will, within 6 months, present sume re-
sults . of an investigation of wave-front distortion,
}rehmmarv no;e? will appear in the Experimenter’s

5—The very uniform signals of LY and LPZ arve
perhaps the best illustrations.—Tech, Ed.
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following pages, have hrought to light new
facts which cannot be explained by the low
frequency theory in its present form. A
new idea must be introduced into the
theory in such a way as fo leave if un-
touched in the low frequency range and
yet to bring it into agreement with the
high frequency facts, This new idea for-

tunately has already been suggested by.

Appleton in England and independently by
Nichols and Schelling in this country, al-
though they have not used it as we use it.
The new idea consists in the recognition of
the fact that the magnetic field of the earth
influences the motion of the electrons in the
atmosphere, and calculation shows that
this influence is important for the propa-
gation of high frequency waves and does not
affect appreciably the low frequency waves.
An appeal to this influence and to the well
known laws of the reflection and refraction
nf waves has resulted in a theory which ap-
pears to fit the facts fairly well
and which altho by no means complete, will
at least, we hope, encourage theoretical and
experimental work which will throw light
on the gubject.

The data upon which the theoretical con-
siderations of this paper are based, has been
gathéred by the Radio Division of the Naval
Research Laboratory with the assistance of
the American Radio Relay League, and its
co-workers in the foreign countries,
data have also been collected from com-
mercial companies at home and abroad.

The theoretical work has been very
largely carried on by the Superintendent of
the Heat and Light Division of the Naval
Research Laboratory. A preliminary note
bearing on the work has been sent to Secience
and a full treatment of the theory will be
published in some scientific magazine, we
hope within a few months, In presenting
here the salient features of this work, it will
be borne in mind that in estimating the data
from hundreds of observations we have
tried to keep to the method of general aver-
ages to which there will be unquestionably a
good many individual exceptions’.

The “Skipped Distance” .

Perhaps the most striking faet which
has come out of the studies of radio trans-
mission at frequencies in excess of 2,000
KC. and particularly in excess of 4,000
KCQ,, is the evident existence of a “skipped
distance” combined with the fact thai in
many cases the signals at relatively great
distances are much stronger than they are
at relatively short distances.”

You will all recall how some of the

sion of the Kennelly-

rmor theary and the

f—For a brief general di
Heaviside theory, the Ko t
Nichols-Schelling theory, Iz There a Heaviside
Layer?” page %8 QST for September, 1925—Tech, Ed.

7--A very important point which almost all ama-
teur experimenters overlook. Much of the material
submitted to Q8P is based on too few observations.
‘fech. Ed.

#—S8ee p. 10 of QST for April, 1926,—Tech, Ed.

Some -
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earlier work in the 15,000 KC. band failed
because the observers were not far enough
away from the transmitter. Signals could
be picked up 40 or 50 miles away, some-

- times 1090, after which they disappeared,

and not until they were sought for at
points many hundreds of miles distant, did
we realize that we were getting anywhere
with our transmissions, What actually hap-
pens with the 15,000 KC. wave is that the.
portion of the wave which follows the
earth, Is absorbed very rapidly and is so
attenuated that it cannot be received at
any great distance on the other hand, other
components of the radiation with a higher
angle upward are either reflected or re-
fracted from the Heaviside layer and re-
turned to the earth at a considerable dis-
tance from the transmitter. Mr. Reinartz
has shown in his article in QST for July,
1925, how this might be possible in the
case of reflection and altho we cannot agree
with him as to the height of the reflected
layer, nor as to the mechanism of veflec-
tion, his sketches in that paper will serve
well enough to illustrate our points. This
reflected or refracted component marks
then the beginning of a region of good
reception beyond the “skipped distance.”
In the case of a very high frequency, low
powered transmitter, the actual missing
region may be definitely determined but at
somewhat lower frequencies—say in the
neighborhood of 4,000 K(C.—the effect is
obscured (especially if the transmitter be
of high power) by the persistence of the
ground wave. Nevertheless by direct
measurements and comparisons of signal
strength at different distances, one can
get a fairly good idea of the extent of
what we will still call the skipped dis-
tance, even if it is partially filled in with
energy from the ground wave.

Conditions even in daylight vary quite
materially from summer to winter and in-
deed the skipped distance in the 15,000
KC, band is scarcely half in the heat of the
summer months of what it is in the mid-
winter months. We have also confined
our ¢aleulations for the present to condi-
tions at midday, being fully aware of the
fact that they merge gradually over, at
either end of the day, into nocturnal condi-
tions. Most reliable observations of the
skipped distance were taken by Major J.
0. Mauborgne, 8. ., U. 8, Army, on the
. 8. 8. ST. MIHIEL, enroute from New
York to Panama. These observations,
taken day by day, and in the spring of the
year when conditions are fairly average,
gave guite definitely the skipped distance
between 19,000 and 7,500 KC. and per-
mitted us to draw the curves shown in
Fig. 1. This curve shows how the skipped
distance increases as the frequency is
raijsed, starting with 150 miles for 7500

KC, and increasing to 1400 miles for
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25,000 KC. It is necessary now to turn
to certain theoretical considerations to see
why there should be any skipped distance
at all, understanding that there wiil not
be an actual skip but oaly a region of
weak signals If the transmitter is very
povirlerful, and the frequency mnot very
high.

The Cauges of “Skipped Distance”

We have gtod reason to say that the
change from what we have long been
familiar with as normal radio conditions,
to what we now recognize as high {fre-
guency conditions leading to extraordinary
range of communication at low power, oc-
curs at about 130 meters wavelength
{2300 K.C.} If we realize that in the upper
atmosphere the free electrons will be moving
about with great rapidity, there is reason
to suspect that they will execute spirals
about the lines of the earth’s magnetic
field. VWhen this phenomenon is con-
sidered quantitatively in connection with
what is known as total internal reflection,
we can derive some interesting results. To-
tal internal reflection may be explained by
analvzing what happens when a ray of
light passes from a point in a medium of
any given wave velocity towards the boun-
dary surface of a second medium in which
the ray would have a higher wvelocity.
This ovcurs for instance, when a ray of light
from a source under water becomes inci-
dent upon the surface which bounds water
and air, as shown in Fig. 3. In general
a small part of the ray is reflected and a
iarge part of it emerges into the air, being
bent away from the normal to the surface
as it emerges, (Fig. 3B} but at a certain
angle (known as the angle of total internal
reflection). the portion of the ray which
emerges falls parallel to the surface of the
water (See Fig. 2C) and an infinitesimal
inerease beyond this angle causes this ray
not to emerge at all, but to be refracted
complietely bhack info the water as shown
at Fig. 8D. This only happens when the
upper region is a region of high velocity
but the angle at which this happens is re-
lated to the refractive index; that is to
say it is a function of the ratio of the
velocities in the two respetive media®, there-
for if we know the refractive index, we
can caleulate the angle of total internal
reflection, or knowing the angle of total
internal reflection, we can work back to
the refractive index and can calculate
the velocity in the upper region. From
that, we can draw conclusions as to the
number of elecirons per cubic centimeter
and say whether our results lead to a rea-
sonable or o an unreasonable number,
Here is where the advantage of knowing
skipped distances at different frequencies

oA discuss’on of this subject appears on p, 20
of QST for July, 19256. Owur present Fig. 3 appears
in that payer as Fig. 1.—Tech, Ed.

QST , 15

comes in. Using them as base of a tri-
angle, we will be able to construct a figure
which represents (we think), what ac-
tually happens. Most important of all,
we will be able to find out how far up the
top of the wave reaches before it is turned
back to the earth. We find that such cal-
culations based on the curve of skipped
distances, as a function of wavelength, all
lead to a very reasonable assumption as
to the number of electrons at the point
where the wave turns over and we find
the number to be 5.57 % 10° per cubic
centimeter,

Some information as to the proper value
of this number is at hand from other
physical sources not connected with radio
and this number appears to be entirely
reasonable,  The yuestion now arises as
to how the situation will he changed if in-
stead of being sharply reflected as from
& sheet of copper, the ray is gradually bent
or refracted. We think we have proved
that the effect is substantially the same
quantitatively, but the height to which the
ray penetrates will, in the case of refrac-
tion, depend somewhat upon the disposi-
tion of electrons with reference to height.

Reflection or Refraction?

Figure 4 shows the results of our cal-
culations based on sharp reflection giving
a height of veflecting layer 185 miles.

. M we consider the clectrons to increase
in number gradually and in proportion to
the height above the earth, the ray will

75 dhe Swe
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FiG. 4
THE NATURE OF “SKIPPED

FIG. 2
DISTANCE” OR

T-—transmitting point.
TeTransmitting point.
X—Iacal signal due to earth—bound wave,
Y-—Dead beft or “skipped distance.””
Z-—Region of reflected signal.
This figure appears as Fig., 4 on p. 11 of QST
for April 1925 where it is discussed in detail.

“DEAD BELT.”

be bent gradually azs shown in Fig. 5 and
the maximum height will be 923 miles.
Pigure 6 shows the situation if the elec-
tron density varies with the square of the
height. Here the top of the wave rises
114 miles. Please remember these obser-
vations refer to average conditions. Final-
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ly Fig. 7 shows what may perhaps be
more nearly the actual situation, namely;
the electron density warying with the lo-
garithm of the height. It will be seen
that this height bhecomes a very mnear ap-
proximation to the height in the case of
sharp reflection, the high point in the wave
path comes to 183.6 miles. There is of
course another way of looking at the
thing, and that is to assume that the elec-
trons do not begin to exist in any guan-
tity until 20 or 30 miles up. This will
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This figure appears as Fig. L on p. 20 of QST
for July 1925 where it ix discussed in detail.
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only raise the base line of the figure and
leave the rest substantially the same.

We have not yet calculated the height
of the Heavigide layer for noecturnal con-
ditions, partly because we have insufficient
data covering night and winter work but
roughly speaking, the height of the layer
will increase somewhat in proportion to
the increase in skipped distance,

To make it clear just what all this has
to do with communication on high fre-
quencies, one must realize that all rays
striking at an angle higher than the criti-
eal angle, will be wory slightly reflected
and those rays coming out parallel to the
earth will be very heavily absorbed by the
earth’s surface and therefore it is the
intermediate rays below the critical angle
and yet considerably above the sur-
face of the earth which do the work in
long-distanee, high frequency communica-
tion. If we could have rays reflected with
o fair amount of energy from very steep
angles, we ecould not possibly have a
gkipped distance. Such rays, bowever,
pass out beyond the atmosphere ss shown
by example A in Fig, 3. It also turns out
that the critical angle iy a function of the
frequency and that the higher the fre-
quency, the flatter the angle; that is, the
nearer to the earth’s surface will the ray
have to go out. This means for instance,
that at about 20,700 KC., the ray in order
to be properly refiected will have to leave
so nearly horizontal that it will be very
heavily absorbed by the earth. In addition
the curvature of the earth will actually gaet
into the way of it so that it cannot reach

W

gradually

T Qctober, 1925

the Iayer with such an angle ss to be re-
flected. According to this we are not like-
ly to see very satisfactory communication
over great distances on waves shorter
than 10 meters we will say-—that is, of
higher frequencies than 30,000 KC. The
only way that we can coneeive of com-
munication ai higher f{requencies heing
feasible over long ranges would be to
have fhem started preferably in a beam
from eomparatively high altitude, so that
they vould come to the reflecting layer ut
a low angle without being absorbed by the
the earth, This point will of course no
doubt, be proved or disproved in the not
very far distant future.

Seasonal Effeets

.The skipped distance in the summer
night time is much greater than it iz in
the daytime and the skipped distance
. inereases towards midnight.
This is what we normally expect.  Altho
the winter night skipped distance is not
accurately known, it is very definitely
known that the skipped distance i3 decid-
edly greater than it i during summer
nights and this again seems reasonable be-
eause the ionization should be less in the
winter time and therefore should not pen-
etrate to so low a level because the periods
of sunlight are shorter and the intensity
of sunlight less. It is perhaps only
fair to state here that with a single ex-
ception, our own observations and those
reported to us by reliable observers from
other parts of the world, clearly indicate
the existence of this skipped distance,

Extreme Distances

The problem becomes z little more diffi-
cult to handle for extremely long skips on
account of the faet that we have to make
allowance for the curvature of the earth
in handling the theory. It remains now io
consider what happens after the cone of
rays included between the horizon and the
critical angle starts out from the transmit-
ter, It is our idea that the first few de-
grees from the horizontal upward are so
close to the earth that they are very heavi-
ly ubsorbed and do not get out more than
& few miles, the distance depending on the
frequency, the higher frequencies being
probably more heavily absorbed, There is
laft then a cone whose angular width is
determined by the critical angle and a
limiting angle elosely thorizontal which
is probably in the neighborhood of 4 or &
degrees. Now for very high frequencies,
this cone is fairly small but for lower
frequencies, say in the neighborhood of
3000 or 4000 KC., the cone iy quite wide
corresponding to the much shorter skipped
distance. In the case of the wide cones,
repeated reflection will result in plaster-
ing the effective energy for suitable recep-
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tion over a wide annular region on the
earth’s surface in such a way that re-
peated reflections will mix up considerably
with each other and there will be no re-
gion beyond the first skip which is entirely
without signal energy.

For extremely high frequencies the cone
is so0 mnarrow that a new possibility is
brought out and that is, the possibility of
blank spaces beyond the first zone of good
reception, the contour of which and ex-
tent of which will depend on the height of
the Heaviside layer and therefore upon
the time of the wear at which the observa-
tions are made and naturally upon the {ime
of day. If, for instance, the Heavigide
layer ig very low down as appears to be
the case during hot, summer months, and
we operate with so high a frequency that
only = narrow cone is available, we find,
on tracing the path of the cone thru suc-

cessive reflections from the Heaviside
layver and the earth’s surface, and making

due allowance for the curvature, that it is
quite possible to have missing regions oc-
eur  between the successive reflection
points on the surface of the. earth.

We are unable to say definitely from
our observations whether such additional
skipped regions occur at great distance,
but we are inclined to think that at high
frequencies, they do oceur during the

summer, ‘This is a point at which the
American Radio Relay League can ga-

ther a great deal of extremely valuable
information.

It is our opinion that in general at ex-
tremely distant points fading is neither
zo rapid nor mo violent. It would seem
that the ravs of radiation can arrive by
many different possible routes as
Heaviside laver iz no doubt full of
volutions and variations and that these
rays summing up at a very distant point
tend to average conditions and somewhat
reduce fading effects.

There is also no doubt at all, but what
a station on the extremely opposite side
of the earth from the transmitting station
or ev approximately on the other side
will receive & remarkable ntration of
signal., This has been beautifully exem-
plified in our reports from Johannesburg,
South Africa on the transmissions from
the USS Geattle. Mr, Byvdney Pleass has
forwarded voluminous reports on the
Seattle when she was at Honolulu, it
happens that Honolulu and Johannesburg
‘are on  exactly opposite sides of the
world., There were two periods of the
day when Mr. Pleass could make almost
solid copy on signals from NRRL. One
period was in the early morning (South
African time) and the other period in the
early evening (South African time). The
moment the Seattle moved om iowards
Samoa, he found this impossible to do, al-
tho at the same tme, signals from our
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Naval Station in Honolulu continued to be
received. This was in the 7500 KC, band.
Mr. Pleass’ observations taken in the early
morning were no doubt taken on signals
which arrived over the shortest route,
namely the Atlantic QOcean. On the other
hand, late afternoon signals arrived to
bhim over the Indian Ocean, He also dem-
vustrated quite clearly that it was pos-
sible to receive signals more than half
way around the world, Some of these ob-
servations were taken at a time when for
the sigmals to have iraversed the short
route, namely the Atlantic Qcean, they
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would have had to cover nine hours of
daylight which does not seem at all possi-
ble* at 7500 KC. therefore they must have
gone the other way around and arrived to
him over the Indian Qcean which made
the distance considerably more than one-
half way around the world,

The Effect of Frequency

Too little iz known of the relative ab-
sorption of high frequencies to do much
more than speculate as to the role played
by absorption but a few general coneclu-
sions ¢an be drawn on the assumption that
the absorption in the lower levels in-
creases with frequency. We would expect
higher absorption in the 15,000 KC. band
than in the 7500 KC. band, whereas for
daylight work between points separated by
a distance greater than the skipped Jlis-
tance, the contrary seems to be the case.
This ean be understood if one realizes
that the 7500 KC. transmission occupies a
econe at higher angle so that a good many
successive reflections have to be made in
the 7600 KC. band before a wave finally ar-

rives at it destination and since each reflec-
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tion brings it down to the earth thru an ab-
sorbing region, it may lose considerable
energy. On the other hand, the 15,000
KC, wave can get away at a low angle and
atill keep its feet clear of the earth, so to
speak. Since it skips a much greater dis-
tance, it remains in the higher non-absorb-
ing region for a goreater portion of its
transit than does the 7500 KC. We admit
that we are not completely satisfied with
this explanation but it does agree with the
fact that for nocturnal transmission where
the layer is very high, the 7500 KC. wave
{which could then keep away from the
earth for a longer distance) shows up
very well in eomparison with 15,000 KC.
One thing, however, is absolutely certain
and that is, that the absorption on 15,000
KC. is very much greater in the middle
of the summer than it is in spring or
fall to say nothing of the winter,

Very little work has been done during
summer months from coast to coast in the
15,000 KC. band and we even have diffi-
culty in mid-summer in reaching our sta-
tion at Balboa, 1800 miles south of wus
when operating in the 15,000 EKC. band.
‘We believe this to be due to the fact that
the skipped distance at that time of the
vear is scarcely half of what it is in the
winter midday and therefore the wave
has to go up and down several times be-
fore it gets across the Continent which
very greatly weakens it.

Communication With Geeenland
It is very vemarkable that 15,000 KC.
eommunication to and from the Navy-Mac-
Millan Artic Expedition has been a flat
failure altho the distance from Washing-
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Cedar Rapids, Iowa, to Etah on the higher
frequencies corresponding to . waves of 19
meters and under. At the time of this
writing nothing has been tried under 15
meters, snd the communication is any-
thing but perfect.

In the Artic regions st this time, of the
vear there is perpetual sunlight. ‘The
Heavigide layer therefor iz very low in-
deed and daylight communication is excep-
tionally difficult. Communication at any
time of the 24 hours with the MacMillan
Expedition involves in the summer time
the penetration of = vonsiderable dis-
tance of daylight and twilight. Signals
from WAPF on 8240 KC., bhave been ex-
tremely zatisfactory in Washington dur-
ing the month of August, fairly satisfac-
tory during the latter half of July, but ex-
tremely unsatisfactory prior to that time.
We have cousi€tently tried out during day-
light hours at @ A. M., noon, 2 P, M. and
3 P.M, 14,400 EC,, 12,600 KC,, and
17,000 K., and the latter is the only fre-
quency that has met with any marked suc-
cess during daylight hours in spite of the
fact that it iz lowest powered of the three
transmitters. This lends color to the idea
of skipped distances beyond the first one.
It is unfortunate that systematic tests on
various freguencies cannot be arranged
over the entire 24 hours,

It is perhaps interesting to note since the
Navy Department started sending fime sig-
nals for the benefit of the MacMillan Ex-
pedition from 2:55 to 8 A, M., followed
by a broadeast of official and other mes-
sages, the Artic Expedition has reported
practically 100% copy, strength &  The
signals it may be remarked, were sent at
the special vequest of the Peary
which stated the expedition was
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out of the range of all other time
zignals, This opens up a new
and important field of activities
for higher frequencies. [t read-
ily permits an international
checking up of the signals on
account of the extreme ranges
which it iz possible to cover,

Day and Night Effects

The success of the Peary in re-
ceiving these signals i3 interest~
ing theoretically because an ex-
amination of the conditions will
show that the signals are obliged
to traverse 1200 miles of day-
light at this time of the year. [t

ton to Etah, Greenland, is only 2700 miles
and from Chicago to Etah very nearly the
same. Nevertheless communication has
yepeatedly been had (two-way) from
Washington to Etah and from 2CXX at

has frequently been noticed that

when a signal starts in the
dark from far western points it can be re-
eeived at Washington an hour or two after
daylight, sometimes more. Such observa-
tions have been made on our staiions in
Qamon and Honolulu, on the 1. & &
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SEATTLE in Australian waters and on
Australian and New Zealand amateurs. It
is interesting to see that a somewhat simi-
lar edgect holds for transmission to the
northward. 1t can not be positively stated
that this is a reversible condition because
in communicating with these other points
we have not vsed exactly the same fre-
quency that they were using, but we have
generally used a frequency at least of the
same general value so that conditions
would appear to be fairly reversible; that
is, they would lose our signals at approxi-
mately the same time we lost theirs.

This data to my mind indicates that in
the early morning hours the Heaviside
layer is still fairly high up, permitting the
signals in their successive reflections from
the earth and from the air spending too
much time in the immediate proximity of
the air where they would be heavily ab-
sorbed. .

If the skipped distance on high frequen-
cies is shortened enough due to the Heavi-
side layer moving downward we have at
least a reuasonable explanation as to why
the 15,000 KC signals in mid-summer are
weaker than they are at other times, In
line with this is the fact that in the spring
when we could do Trans-Continental work
in this band the signals were in general,
stronger after dark, particularly west
coast signals as received on the Atlantic
coast. This condition held until after mid-
night at which time no doubt, the skipped
distance became so greaf that the signals
skipped over the east coast. Probably the
strongest high frequency signals occur
when the :kip is extremely long and only
one reflectign; is necessary to reach the
point in guestion, Nevertheless many
other points further on can be reached if
zufficient power is used, but the question
remains 0 be definitely settled as to
whether or not there are other missing re-
gions further out,

Other Reflections

Considerable evidence crops up from
time {o time indicating other possible re-
flections at wvery low levels indeed. For
instance, at points between 5 and 10 miles
distant from NKF (Naval Research Labor-
atory)—very vielent fading in the ratio
of at least 20 to 1 can be observed af
night on the 4200 KC. transmission from
NKF. According to the theory herein pre-
sented the Heaviside layer at night is
fairly high, probably several hundred
miles even in mid-summer so that it is
very difficalt to imagine the reflected
waves coming down to a point only 5 miles
away and being strong cnough to produce
almost complete neutralization of the di-
rect or ground wave at such short dis-
tances. It iz particularly difficult there-
fore to understand this when we realize
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that the rays would have to be sent up al-
most vertically and could be reflected only
with a small percentage of the energy
which they have when they are reflected
at or below the critical angle; neverthe-
less, something produces an interference
phenomena which may perhaps even play
a role in the broadcast band around 800
KC. Attempts have been made to corre-
late this effect with weather, particularly
cloudiness, but without success. Even in
the broadeast band", there is a small but
easily measurable amount of fading even
at points 5 or 10 miles distant from the
broadcast stations when observations are
taken at night, and in all cases this fading
is accompanied by a blurring of the mini-
mum and a distortion of the bearing as
taken with a radio compass.

We have taken observations at the same
points on fading of the 7200 KC, band and
we find that the fading is not nearly so
marked. Observations at 14,400 KC. show
no fading at all either by day or night at
such close distances. There may be there-
fore, some very low level ionization effect
that is playing a part and that it also has
a eritical angle such that the higher fre-
quencies are not reflected at a sufficiently
steep angle to return to the earth within a
few miles of the station, therefore the only
thing that is heard a short distance from
the station is the ground wave.

In order to illustrate the possible be-
havior of very high and moderately high
frequencies according to the theory herein
presented we have drawn figures (8) which
represents three different cases, one for a
200-mile high Heaviside layer with trans-
mission at very high frequencies; one for
a 200-mile high layer with transmission at
moderately high frequencies, and one for
a 500-mile high layer with transmission at
very high frequencies. For the sake of sim-
plifying the drawings we have made them
for the case of sharp reflection. Introduc-
ing the idea of refraction or gradually
bending will make very little difference in
the appearance of the figure and no dif-
ference in the final results, especially if
one assumed a logarithmic variation of
electron density with altitude.

For rays at very high freguencies, we
have assumed the critical angle of 10° and
have utilized all rays up to within 5° of
the horizon. We have not used rays lower
than 5° because we believe they will be ab-
sorbed and will be interfered with by the
curvature of the earth. Thus a narrow
cone poing out from the transmitter is
available for transmitting signals, radia-
tion going out i other directions is dis-
sipated in space or absorbed by the earth.
If we follow the successive reflection of
this cone of rays (Fig. 8A) we see that
there is the possibility of a second skip or

10—200-600 meters.
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lesser area than the first one and if we go
on out with successive reflection alterna-
tively at the Heaviside layer and the
earin, the region of good veception be-
comes broader and broader and the skipped
region diminishes until it finally disappears
and regions appear in which there are
overlapping rays from the transmitter ar-
riving by very different routes. Now all
of these different zounes will be subject to

Heaviside layer which are apparently
much more violent at night than in the
davtime. If we compare this figure with
the one for the same very high frequency
but for a much higher layer, namely 500

THE NAVAL HESEARCH LABORATORY AT
BELLEVUE, D. €,

miles, we see that the same sort of thing
is again repeated (Fig, 8C) except that a
lesser number of veflections are required
to bring about the disappearance of the
skipped regions. At the same time the first
skip is much longer and the chance of
reaching very remote points are greater
because the rays spend less time traversing
regions close to the earth. )
Turning now to the figure for the 200-
mile layer, with transmission at a moder-
ately high frequency, (Fig. 8B) we see
that we have to deal with a cone which is
broader and more steeply inclined upward,
the eritical angle is nearer the vertical.
We do not, however, dare to use rays guite
s0 horizontal because these longer waves
would have to Tise somewhat move sharply
than at very high frequencies in order to
get clear of the earth and exist in free
gpace, Nevertheless, the cone is wide on
the whole and there is very little frace of
even a second skipped distance and beyond
the second there is none at all. There are,
however, countless places where over-lap-
ping rays occur ¢oming by different
routes, thus giving ample opportunity for
inerferences which can produce fading.
It iz only necessary then to assume a cer-
tain amount of flickering and movement
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in the Heaviside layer to account for rapid
variations in fading. It does not seem
surprising that these should be more rapid
and more violent at night than in the day-
time because the night levels are high and
the elecirons having greater free paths,
may readily vary their disposition and con-
centration. It is therefore of great im-
portance that additional obsgervations be
accumulated which will determine the ax-
istence or nen-existence of secondary
skipped regions beyond the first one. A
glance at the figures just presented will
show that they must appear considerably
beyond the first region. Some evidence
of this nature we already have, but it is
by no means conclusive. Incidentally it
appears owing to the extreme ranges
which are plainly possible with very high
frequencies, it will he advisable wherever
possible to use cousiderable power in the
transmitters upon which these observations
are to be made. However, with power of
500 watts and more in the antenna, very
satisfactory results should be obtained and
doubtless much waluable information will
be furnished from records on transmitiers
having only a small fraction of that power.

In examination of Fig. 8B for the 200-
mile layer and z moderately high fre-
quency, shows that there is only a small
trace of 2 skipped distance beyond the first
one. A little flickering or irregularity of
the layer would veduce the skipped dis-
tance to merely a reglon of very bad fad-
ing. We helieve this region has been defin-
itely ohserved. Beyond this point there is
no portion of the earth’s surface that does
not receive at least one set of rays but as
one gets further from the transmitter, cne
finds the region which receives only one
gat of rays being rapidly diminished in ex-
fent and at extreme distances all poinis
will receive 3, 4 and even more sets of
rays, This wmay account for greater
steadiness and less fading as observed at
very great distances. The diagram readily
acceounts for the fact that the fading may
be materially different at various interme-
diate vange positions. It must also he
borne in mind that these diagrams repre-
sent a purely ideal vase where the layer is
of uniform height. Unfortunately we have
not yet had time to complete diagrams.
which would show the general frend of at-
Pairs with & layer of warying height such
2% one is bound to have on east and west
transmission over great distances, part of
which lie in sunlight and part in darkness.
It seems that the only hope of getting ex-
tremely long ranges on frequencies higher
than 25,000 KC., would be to take advan-
tage of some peculiar layer formation that
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would permit traversing in the wupper
ranges. Even with north and south trans-
mission there is no doubt considerable vari~
ation in the height of the layer as the
strength of the ionizing agencies, particu-
larly sunlight, would be a function from
the latitude,

The diagrams do show, however, the
general naiure of the phenomena which we
may expect to observe if these theoretical
considerations are approximately correct.

Conclusion

In making this attempt to extend the
theory of electromagnetic wave propaga-
tion to the region of high frequencies, we
have tried throughout to avoid making
use of erratic or freak observations
and to bsse our ideas on normal and
readily reproducible conditions. We have
indeed undertaken this
siderable reluctance because we could
wish for still more systematic and
more adequate information with re-
spect to certain frequencies but we have
been encouraged to put these ideas in the

hands of our radio friends in the hope .

that we will at least have stimulated some
speculation along these lines which may
help the solution of this very interesting
problem. Certainly we shall welcome
criticisms and reports of data bearing on
this work whether or not it tends to con-
firm what we have herein set down,

work with «on-.

Experimenter’s Section Notice

HE Report of the Experimenter’s
T Section ig omitted this month,

pending consideration of the
means for handling the future work
of the Section,

Increasing QST work is making it
more and more difficult for the Tech-
nical Staff to take care of the neces-
sary experimental outlines, schedules
and correspondence, Fortunately
the enrcllment records and the like
are being kept up to date by our of-
fice assistant, Lawrence Flebeau,
partly on his own time.

The Editorial Staff and the Execu-
tive Committee are studying the prob-
fem and hope to be able to report in
the next issue ©f QST that it has
been possible to gain the necessary
time without unduly disturbing other
headquarters activities.
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Jenkins’ Awards

HE judges in Mr. C. Franeis Jenkins’
contest for ideas for picture-telegraphy
__have awarded a prize of $50 to Mr. G.
J. Shadick, of Regina, 8ask., Canada, for a
suggestion made in the first 60-day period.
Mr. Shadick’s winning suggestion was a
very simple one—he proposed that instead
of the complicated and messy pen-and-ink
arrangement used for reproducing, a piece
of carbon paper be wrapped around the
white paper and a plain metal stylus be used
for writing.

Certainly a very simple suggestion and a
very easy way to earn $50! But no one had
thought of it before, and that is the pur-
pose of the coutest—ito bring forth ideas
that have not cceurred to the laboratorians
working on this development. The contest
continues, with prizes of $100, $50 and $25
awarded every sixty days. See page 18,
May @ST. It should be noted that the sug-
gestions must deal with mediums- and
mechanism for transmission and or repro-
duction, and that they must be new and
original suggestions.

Award of the first and third prizes in the
first period has not yet been announced, pend-
ing some technical considerations, but Mr.
Shadick’s suggestion is typical. Mr. Jen-
kin's position in the matter is tha his
laboratory is honestly soliciting amateur
help and is willing to pay for it. Here is
jack for the new bottles, fellows, for a little
constructive thinking and experimenting.

A. R. R. L. Information
Service Rules

1. Before writing, search your files of
QST. The answer is probably there.

2, Do not ask for comparisons between
advertised products.

3. Be reasonable in the number of ques-
tions you ask.

4. Put the questions

form:

A. Inclose a  stamped  self - ad-
dressed envelope. Envelope without
stamp from foreign countries.

B. Make diagrams on separate sheets
and fasten*sheets together.

(. Number the questions and make
paragraphs of each.

D. Print the name and address (NOT
merely call letters).

Address all questions to Information

Service, American Radio Relay League,

1711 Park Street, Hartford, Conn.

6. Keep a copy of yvour question and dia-
grams and mention that you did.
State whether or not you subscribe to

in the following

&
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The Army Links Up With The Amateur

A. R. R, L. Promotes Plan for Cooperation Between the Signal Corps and
Transmitting Amateurs

HE Army and the Amateur have

joined hands in a cooperative pro-

gram that will make use of the

services of an amateur station for
every unit of the National Guard and Or-
ganized Reserves throughout the country,
with the opportunity to handle Army traffic
and get a brand-new fascination out of
brasspounding. For several years officers
of the AR.R.L. and of the Signal Corps
have been discussing the possibilities of
such a plan, and about a year ago it got
actualy under way. In March of this year a
board of army officers appointed by the Chief
Signal Officers met with the League’s Execu-
tive Committee at Hartford, and there the
details of the plan were drafted. Now the
War Department has authorized our publica-
tion of the plan and indicates that the A.R.R.
1. will be requested to act as the repre-
sentative of the amateurs thereunder. The
Chief Signal Officer writes President Maxim
as follows:

WAR DEPARTMENT

Office of the Chief Signal Officer
‘Washington

August 7, 1825,

Mr. Hiram Percy Mazim, President,
American Radio Relay League,
Hartford, Conn.
Dear Mr. Maxim:

There iz attached hereto
a plan for the affiliation of the Signal Corps
with the transmitting radio amateurs of the
United States. It eontains the basic features
discussed by your represeniatives and the
representatives of this office at the con-
ference held in March of this year.

The Chief Signal Officer hus been author-
ized by the War Department Lo communicale
this plan to the officials of the Americun
Radio Relay Leogue. It moy be published
a8 o plan promoted by the League under the
appreval of the War Depariment. Upon
notification from the officials of the League
thai its reception by members justifies plac-
ing the plan in operation, the Chief Signal
Officer has been directed to submit the entire
plan to the War Department for approval
and transmission to corps area communders.

The third paragraph of this plan leaves
the selection of the national eivilian organi-
zation to best vepresent the interests of the
transmitting radio amateurs of the country
to the discretion of the Chief Signal Officer
of the Army, subject to the approval of the
War Department. o

The American Radio Relay League is, in

the opinion of this office, fitted to serve ux
the represeniative of the frunsmitting vadio
amateurs of the country. This opinion
seems to be well substuntinied by the fucl
that, in the past, the officials of the League
have weted as the represeniatives of the
transmitting  amateurs ot various con-
ferences held by other departmenis of the
federal Governwment, The Signal Cerps also
appreciate the splendid spirit of cooperation
shown by the officials of the League in work-
ing out the details of this plan,

It is, therefore, with great pleasure that
L inform you that the American Radio Relay
League will be vequestd to act as the repre-
sentatives of the transmitting radio amu-
feurs of the country, provided the response
received from the awmatenrs upon publication
of this plan is such as to warrant the finol
adoption of it by the War Depuriment,

The Signal Corps fully appreciate the mag-
witude of this undertaking. It connot be
aecomplished in a few weeks or months.
By careful, considerate, cooperation on the
part of the Signal Corps and the amateurs
this plan should in a year or so, provide the
United States with o vast number of radio
operaters of polential value to their eom-
munities and the nation in an emergency.

It s confidently believed that this plan is
beneficial to both the Signal Corps und the
fransmitting radio amateur, The ana-
teur's participation in it will be concrete and
pogitive answer to those who question his
right to continue fo exist as such.

You are at liberty to publish this letier
with the plan.

Hoping thot the response of the amatenrs
to this plan is such as to warrant ils final
adoption, I am,

Yours sincerely,
{gigned) C. McK. SALTZMAN,
Major General,
Chief Signal Officer of the Army.

The plan of affiliation is published at the
end of this article. It is now up to us mem-
bers of the AR.R.L. to show sufficiently
favorable reception of the plan to justify
the War Department in putting it into effect
at once. We already know how many of our
members feel about the subject, for two
general questions about it were included in
the recent Traffic Department questionnaire
and over 80% of the Official Relay Station
operators want such an opportunity and are
prepared to keep a weekly schedule when
necessary. But this isn’t enough: we need a
more specific indication for the Signal Corps.
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Here is what we want every interested sta-
tion-owner to do:

Read carefully the plan published at the
end of this article, 1f vou are interested
in working under this plan, majl one of
your rvegular station cards to A.R.R.L.
Headquarters with the staiement .theretm
that you are willing to accept appointment
as an “Army Amateur Radio Station™.

Mail another similar card, making refer-
ence to this QST article, to the commanding
General of your Corps Area. If you don't
know in what area you are located, address
the nearest one. They are located as fol-
lows: First Corps Area, Boston; Second
Corps Area, New York; Third Corps Area,
Baltimore; Fourth, Atlanta; Fifth, Colum-
bus, Ohio; Sixth, Chicago; Seventh, Oma-
ha; Eighth, San Antonrio; Ninth, Presidio,
San Francisco. Example: an amateur in
Ohio would address “Commanding General,
Fifth Corps Area, Columbus, Ohio.”

Here are all manner of splendid op-
portunities for us. A chance to serve an-
other branch of our government, another
call to answer to organize ourselves to handle
emergency communication, 2 new source of
interesting message traffic in large volume,
an opportunity to learn all about operating
in “tactical neis” which is a new idea in
amateur radio organization. It is estimated
that when the plan is in full operation some
3,000 amateur stations will be needed. It
will take a couple of years of hard work to
bring this about. The army is going to ap-
point an ofticer just to act as liason agent
between the amateurs and the Signal Corps
in this work. He will be located at 2CXL,
which will be the control station for the
“army” or nation-wide net mentioned in the
plan. There will be opportunity in this
plan for every kind of amateur transmitter,
for there are different kinds of nets, work-
ing over d.fferent distances, in every part
of the couniry.

If we can put this job over it will be the
biggest thing A.R.R.L. has ever done. Cer-
tainly it is the biggest opportunity that has
ever been offered us. Let us make the most
of it. In order for us to do this, mail that
acceptance-card today!

And here’s the plan.

K. B, W.
AFFILIATION OF THE SIGNAL CORPS, U. S,
ARMY., AND THE TRANSMITTING = RADIO

AMATEURS OF THE UNITED STATES.

1. The 8ignai Corps, 1, 8. Army, desires to se-
rure the aid o ithe iransmitting radio amateurs
throughout the country for the following purposes:

(a) To secure additionui channels of com-
muynication throughout the continental limits of

o
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the Uinited States that can be used in time of an
emergency such fhat tne fand fnes, buul tew-
phone and teiegrapn are serwusily damaged or de-
atroyed by flood, fire, tornauo, varuugudee, we, ue
from other causes.

(b) To provide channels of communication
for the civilian components of the Unied S.awes
Army: the National tivard and the trganized
of their business through these channels,

{e) To provide a reservoir of radio operators
trained in army methods of procedure and in
the basic principles of the army’s methods of
asing radio in the field,

Reserves, such that they may carry on portions

{d) To provide a means of establishing =a
contact with considerable number of radio opers
ators and popularizing the Signal Corps and its
activities with them as well as the exchanging ot
views on experimental work.

2. The agencies to be employed in this work are
tha Regular Army, the National Guard, the Oryau-
ized Reserves and the transmitting radio amateurs.
The work will be decentralized and handled under the
Corpg Area Signal Officers. The Signal Corps  will
appoint an officer to act as a liaison agent between
the representatives of the transmitting radio ama-
eurs and the Corps Area Signal Officers of policy.

& The Chief Signal Officer of the Army will,
subject to the upproval of the War Department, ap-
boint a national ecivilian organization as the repre-
sentatives of the iransmitting amateurs of the coun-
try. The organization selected must be one, which,
in the opinion of the Chief Signal Officer, best rep-~
resents the interests of a majority of the transmitting
radio amateurs of the country. Since his plan affects
the United States as a whole, it is vonsidered essen-
tial that the organization selected be one with a
national scope and preferably be & mutual coopera~
tive association of a mon-commercial character.

4 general outline of the plan of action is as
follows : ;

{a) There will be organized in each Corps
Areal the following amateur radio mets, with ama-
teur transmitting stations representing each military
unit concerned:

ist A Corps Arex Radio Net, comprising the
headquarters of each of its Organized Reserve

Divisions, the Governor’s office in each state with-

m oats area, and a Corps Area Headquarters sia-

tion acting Net Countrol station,

2nd A Division Radio Net for each of the

Organized Reserve Divisions with Brigade, Reg-

imental and such other nets as are necessary to

properly provide radio eommunication for the
units of the Organized Reserves.

3rd A radio net for the National Guard of
each state to he called the Governor's Radio Net
and which will comprise all of the units of the

National Guard of that state, grouped in .o Brig-

ade, Regimental <ad such other nets as are nec-

essary to proremy provide radio communication
for all of the units of the National Guard.

{b) Tactical regulations de not provide for radio
stations to be situated at the headquarters of units
lower than battalion. ¥Under this plan the Corps
Area Signal Officer is authorized to set up surh sec-
ondary radio nets for the Organized Reserve~ =ind
the National Guard as he sees fit without regard ‘o
tactical regulations regarding ihe allozatien of radic
stations or radio nets.

{e)  The Corps Area Headquarters will be eon-
necled in an Army Amateur Radio Net with an Army
Headquarters Station located at The Signal Sehool,
Fort, Monmonth, New Jersey®. The Corps Ares
Headauarters stations will be either privately owned
and operated or government owned and operated so

L. Thee are nine Corng Areas ,n the country wuch eon-
taning two National Guard divislons and three Organized
Re<erve divisions The size of each area differs with the
et ibution of population, to include this many troops within
its borders.—kd,

2. Fort Monmouth until r2-sntly was known as Camp Alf,
Vall. 1o ie the home of 20XT. opoated by Captain Tl e
Rives, 8,C., well known on the air,~-Fa,
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as to provide supervisory stations having direct con-
taet with the amateurs within the Corps Areas and
at the same time serving in the Army Amateur Radio
Net. In either ¢ the stations must be amateur
stations working under amateur cails and complying
with the Department of Commerce Regulations re-
garding amateur astations. The licenses for such
atations must be obtained from the Radio Inspector
for the Radio Distriet in which the Corps Arvea is
located.

{d) To generate the desired amount of message
traffic for the amateur operators to handle it will he
desirable for National Guard and Reserve Officers to
iransmit routine gorrespondence amd reports by
amateur radio, sending a eonfirmation copy by mail,
The Corps Area Signal Officers and the Regular Army
instructors under them should in iturn transmit as
mneh of their correspondence by amateur vadio as
possible and feaxible, sending ronfirmation copies by
mail. Truffic that would ordinariy go over the coni-
wiereind land lines will not be sent over amuieur
radio bul will be sent aa formerly over eommercial
land lines. Awmateur radio traffic should he con-
sidered as subject to a delay of from twenty-{our to
furty-eight hours. After the awmateurs of s Corps
Aren have been trained for some length of time, this
delay time will be cut down appreciably.

(e} 1In cases of local ermergencies, where the land
lines have ceased to function, any and all traffic
should be sent by amateur radio. In such ea: the
tocat military units should be insiructed to protect
the radio stution of the amateur serving them as
this siation may be their only means of communica-
tion with the ouiside world.

{f) The Corps Arven Bignal Officers will arrange
for the distribution of such instruction literature ag
may be available io the cooperating amateurs within
their Corps Arveas. This literature should be of such
a nature as v instruct the amateur in tactieal
procedure, army codes and ciphers, and army appar-
itus and methods.

(g) Detniled schedules of oxw:uerati(m for the zmwma-
teur ztations shonld be worked out by the instructors
on duty with the National Guard and Organized
Reserves. In geneval it will be gesirable for the
amateur serving z parvticular unit to be on doty on
the night that unit drills. Corps Area Signal Officers
will arrange for periodic tests of the amateur uets
under their jurisdiction. e four to aix tests per
year should be run with messages starting at subor-
dinate units and coming up througb amateur radio
c¢hannels to the Corps Arean Headquarbers, Bimilar
tests of a nation-wide character will be organized
by the representative of the Chief Bignal Officer at
Fort Monmouth, N. J,, and the representatives of
the transmitting radio amateurs.

{h) On Defense Day ecach year every cooperating
amaieur should be ut his station for the {ransmission
of such messages as are filled with him.

B. The Clorns Ares Silgnal Ofcers will furnish
the representatives of the transmitting radio amateurs
with a list of the National Guard and Reserve Inits
fur which they wish amateur atations designated.
Where an amatenr radio station is already working
with a military unit, this station should be suggested
by the {lorna Avea Sigmal Officer sz the most likely
station for the unit. This reguires that the National
Guard and Reserve units be consulted before sub-
mitting the original list to the renresentatives of the
radin amuteurs, The representatives of the trans-
mitting radio amateurs must wive due weivht to such
anewestions. A principal station and at least one al-
ternate will be designated for each unit where feasible,
Where only one active amateur station is available
it mav be designated fo serve several units within
the zzme loecality.

8. The representatives of the transmitting radio
amatenrg sre vesponsible for the desienation of the
amatenr radio stations to serve the warious units of
the WNational Guard and Ovreanized Reserves, In
certain Coros Arean they will undoubtedly find it
advienb's in aiiot this work of the designation of
amateur radio stations to field or distriet represen-
tativen, in which cane they will se notifv the Corns
Area Blenal Ofcers concerned. ANl matters of gen-
eral policy with respect to the transmititing yadio

Q8T
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amateurs will be arranged through the representative
of the Chief Signal Otficer appointed to a.t a8, and to
be addressed as, Lisison Ageui, The Signal School,
Fori Monmouth, N. J.

Y. 'The amateurs designated to serve the various
units either ay principal or alternate stations should
ke«:«p their stations open for the fransmission of
business on ai least one night each week, preferably
on the wnight that the unit they serve drills. The
tender of their services i3 purely voiuntary and they
are st lberiy to withdraw their cooperation st any
time. No responsibility can attach to them for any
Governing Radio Communication” are bound to pre-
eadio traffic that faifs to reach its destination. They:
tors under the "“Laws and Regulations
of all radio messages. They are

» duly ubligated to eomply with the above
laws and such regulations as the Department of
Commeree may promulgate, and participation in this
plan does not release them from this obligation. 1in
time of Iocal emergency they will be weipectea to
cooperdte to the fullest possible extent with the
local military organizations. In veturn, the Ipeal
military suthorities will do everything in their power
to protect the amateur's station from injury. The
amateur i3 not expecied to enlist or enroll in any
mauner. His main value to the working out of this
plan is that of cooperating with the wse of his
own iransmitting station in the transmission and
reseption of certain traffie of an official or semi-
official nature. He will be expecied to handle this
traffic by the army methods of tactical radio pro-
cedure wherever possible. He will not handle this
army radio traffic with stations that have wot been
designated as army amateur stations in the same WaY
he has. He will be instructed in the use of
certain codes and will in many eases be regquired to
encode  his  messages  before iransmitying  them.
Likewise he will have to decode such messages as
come to him in code, betore delivery to the local units.
He will receive such instruction literature =as §s
available from the Corps Aves Signal Officers. When
it is Iimpossible for him to be at hiz station ai the
prearranged time, be will so notify the organization
he serves so that the alternate station may be used
at that time.

8. The Army WHendguarters Control Station at
Fort Monmouth, N. Jf., will be in charge of Liaisn
Agent, The Bignal $-hool. This station will transmit
to the other army net stations such material as will
be of value to them. The Haison agent will furnish
srps Arven wnal Officers with copies of such
instruction pamphlets as arve available in the Bignal
Sehool.  Where this material is not available in large
guantities, the Corps Aren Signal Officers will
expected to mimeograph surh portions of it as
necessary for distribution within their Corps Areas.
A station of sufficient power to communiecate ‘with
the army amateur net stations in the middle west will
he installed at Fort Monmouth, N. J., and will bd
kept oven under a regular published schedule. All
communieations with the Corps Ares Signal Officers
will be carried on by radio insolar as possible,

8. A certificate of anpointment will be issued to
aarh of the smatenr radio stations accepting an ape
pointment from their representatives {o serve a unit
of the National Guard or Ovganized Reserves.
These cerificates will be rigned and sealed by the
Corps Aren Sienal Offirers. They will be supviied
by ihe Chief Signal Offirer of the Avrmy. These
cevtifirates are = coufirmation of their sppointment
and contain the authority for their handling the offi-
eial trafic of the units they serve. They will be post-
ed in a econspicuous place in the amateur's radio
station.

10. Stations designated to serve in this plan will be
known as “Army Amateur Radio Stations.”

11, The Signal Corps cannot issue any eguipment
or apparatus o the amateurs for the operation of
their stations.

.12, Ne additional funds or personnel can be ale
lotted for ithis work., Such {facilities as are a¥
present available st the Corps Area Headouarters
and at Fort Monmouth, N, J.. will be utilized to the
fullest extent in carrying this projeci through a
succsssfal conelusiom.
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High Frequency Resistance Standards

By John M. Clayton, Assistant Technical Editor

ERY few A.R.R.L. experimenters
have performed any radio frequency
resistance measurements at fre-
quencies above 2000 kilocycles. We

have not seen any coil measurements at
frequencies higher than this nor do we know
very much about the shape of a coil re-
gistance <urve at very high frequencies.
We need & paper similar to Marco’s (@ST
for June, 1925) giving coil resistance data
at freguencies between 3000 and 15000
kilocycles. The great drawback to high
frequency resistance measurements is that
resistance units that are sufficiently aceurate
at these very high frequencies are ex-
tremely hard 4o find and usually quite
difficult to construct,

unevenly, most of it flowing along the sur-
face of the wire in the inner portion of the
coil, This also results in a greatly in-
creased R.F. resistance.

Inductance

The ordinary Wheatstone bridge has its
resistance units layer-wound on small spools.
The higher registance in such a bridge may
contain several hundred feet of resistance
wire, Obviously these units have a com-
paratively large inductance—entirely too
large to allow the bridge to be used in any
R.F., measurement work. When resistance
is inserted in a circnit under measurement

) we want to increase

There are a number

the resistance of the

of things that enter
into the resistance
rnit problem. Among
these are skin effect,
inductance and ca-
pacity of the units,
and temperature co-
efficient of the resist-
ance wire.

Skin Effect

With direet ecur-
rent, or alternating
current of commer-
cial frequencies, the
flow of current
through the con-
ductor is uniformly
distributed; that is
each part of the con-
ductor is carrying

eircuit and we do
not want to change
any other of its con-
stants. If the rve-
sistance wunits have
any appreciable in-
ductance of the total
circuit and destroy
the accuracy of the
measurement,

Capacity

If the vesistance
unit has any ap-
preciable distribut-
ed capacity this ca-
pacity will act as
by-pass condenser;
part of the current
which should be flow-

just ag much current
&3 each other part.
As frequency is in-
creased the current no longer dstributes uni-
formly throughout the cross section of the
vire but tends to flow only on the outer por-
tion of the conductor. This non-uniformity
wf current distribution resultsin aninereased
R.F. resistance. As the zize of the wire is
increased or the frequency of the current in-
creased the skin effect will proportionately
increase until the resistance at R.F. may
he several hundred percent higher than the
D.C. resistance. In order to decrease the
gkin effect it is necessary to use smaller con-
ductors as the freguency is increased if the
ratio of A.C, to D.C. resistance is to be kept
low. It is generally considered sufficiently
low if this ratio does not exceed 1%,

1 the conductor is wound into a solenoidal

form the current will tend to distribute itself

FIG.

1—-COMPLETED UNITS.

ing through the re-
sistance will flow
around it by virtue
of this distributed
capacity. This results in inaccuracies which
are totally out of the question when dealing
with frequencies on the order of those found
in the amateur band of wavelengths, errors
which cannot be compensated for by any re-
adjustment in the circuit under measure-
ment. The Aryvton-Perry method results in
registances having the lowest distributed ca-
pacity found in commercial use but units con-
structed in this manner are generally not
sufficiently accurate for even ordinary meas-
urements where the frequencies involved are
between b and 15000 k.. The distributed
capacity will be at a workable minimum in a
set of resistances which consist of individual
ux}its containing a single straight wire. The
wire must be as fine as possible so that the
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distributed capacity will be small. We can-
not make it foo fine, though, for even
though the current flowing through the wire
will be very small, the wire will heat up very
easily and its resistance will change with
temperature. We have to compromise be-
tween fine wire with small inductance and
high change of resistance with temperature
and large wire with more inductance and
less temperature—resistance change.

This leads us to the consideration of
temperature coefficient. The temperature
coeflicient of resistance of a material is the
amount of change in resistance with change
in temperature. It is customary to speak
of the resistance change in ohms and the
temperature change in degrees Centigrade.
Annealed copper has a temperature co-
efficient of .0089 ohm per degree Centigrade
above 20 degrees. This means that if a
10 ohm length of copper wire (10 ochms at 20
degrees Centigrade) is heated to a tempera-
ture of 40 degrees the resistance of the wire
will no longer be 10 ohms but 1078 ohmg—
a sufficlently large increase to upset many
R.F. measurements. Since the resistance
units must be short lengths of fine wire,
the wire will be so small that it w&! heat
easily enough to change its resistance ma-
terially, even if the utmost care is taken
when using the unit to see that an excessive
amount of current does not flow through
them. For his reason the wire must be made
of a material whose temperature coefficient
of resistance ig as small as possible. Copper
is out of the gquestion. Commercial man-
ganin or Advance should be used. The
temperature coeflicients of either of these
are so low that almost up to the melting

Fig. 2

point of the wire the resistance will not
change enough to c.felt ocwnarily R.F.
measurements seriously. :

Bustan Type Resistances

Sometime ago the Bureau of Standards
proposed the straight wire type of re-
sistance unit. Bach unit consists of a uni-
form length of wire, a portion of which is
composed of very fine high resistance ma-
terial. All of the units are of the same
length hence their inductances are practical-
ly identical. Their distributed capacities are
as small as it is practically possible to make
them and for all ordinary measurement
work the insertion ’of one of these links in a
measurement cirenit changes nothing but the
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resistance of the circuit, providing that a O
ohm copper link of identically the same
length as the unit is used in the circuit be-
fore the resistance units are inserted.

In order to protect the fine wire from
damage while handling, and to exclude

moisture which might deteriorate the wire,

the units are mounted in smalil glass tubes.
These tubes should be Pyrx glass and
should have an approximate length of 8
centimeters, an outside diameter of @

g e————y

.Sold'er/ny the fine wires
FiIG. 3

millimeters and a wall thickness of 2 milli-
meters.! For the average set of resistances
24 of these tubes will be required.
_Beferring to Fig. 2 small corks that fit
tightly into the glass tubes are drilled with
a hole just large enough to pass the lead
wires which are of No. 14 copper. 'The
corks should be pushed into the tube until
they are a quarter of an inch from the end
of the tube and after the units have been
made up the end of the tube is filled with
sealing wax (Denison’s), the lead wires hent
sharply at right angles to the glass and a
round gob of wax put over the end of the
tube and the lead wire.

A handy set of resistances will consist of
a O unit (No. 14 copper wire), units from
-1 to .9 ohm in .1 ohm steps and units from 1
to 30 ohms. The actual length of resistance
wire in each unit will vary between one
quarter inch and 2% inches. The follow-
ing table shows the size of wire to be used
for each unit. The wire is manganin:*

0—No. 14 Copper.
.1 to .9 ohms No. 38 manganin.
(.1 ohm steps)
ohms No. 38
ohms No. 38
ohms No. 40
ohms No. 40
ohms No. 40
ohms No. 44
ohms No. 44
ohms No. 44
ohms No. 44
ohms No. 44
ochms No. 44
ohms No. 44
ohms No. 44
ohms No. 44

It is necessary to calibrate the units by
means of some form of Wheatstone bridge.

TS0 5 [0 D00 3 20 10 1t
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1-—Pyrex tubes of this size can be obtained from
ihe Corning Glass Works, Corning, N, Y.

Z--Manganin wire ean he purchased from Driver-
Harris or Baker & Company both of Newark, N, J.,
and from the General Radio Company.
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The accuracy of the bridge should be known
and it should be fairly high. First tin the
end of one piece of the resistance wire tak-
ing care that the solder does not flow along
the wire anywhere except at the very end.
{Ise nothing hut resin cored solder. Cut off
two lengths of No. 14 copper wire and file
one end of each piece to a sloping surface
as shown in Fig, 3. Carefully tin these
surfaces, using just as little solder as pos-
sible. Now solder one end of the resistance
wire to one of the copper lead wires. This
is a two-man job. The copper wire should
be ciamped in some form of support and the
resistance wire should be resting in the
center of the filed surface and not near the
edges. With a very hot iron solder the wire
in place. Be sure that there is no excess
splder sticking to either wire.  Place the
heavy wire in the binding post of the bridge
and the oither lead wire in the other bridge
binding post.  Next solder the fine wire
temporariiy in place, making the length of
wire about equal to the length of glass tub-
ing. Measure its reistance. It will be too
high but that does not matter. Unsolder

ég’/&u&kf the resistances

FIG 4

it and shorten the wire about a quarter of
an inch (do no cut the resistance wire until
the correct resistance has been found).
Keep on soldering, measuring, soldering and
shortening the wire until the correct re-
sistance is found. Do not make the wire
too short and unsolder and lengthen it for
that will leave a tinned place in the middle
of the unit. It is imposgible to specify the
exact length of each unit as the change of
resistance caused by a little excess solder at
the joint will throw out the resistance
sufficiently to make the unit useless, The
correct length can be found rather rapidly
after the knack of estimating it has been
gotten.

The resistances do not have to be absolute-
ly correct to the hundredth of an ohm, provid-
ing the correet resistance is known. If you
are making the 10 ohm unit and it comes out
10.05 ohms or 9.98 ohms, don’t waste a whole
day trying to get it soldered correctly. Be
sure, however, to paste a paper label on the
outside of the glass tube when the units
have all heen finished and to mark the cor-
rect resistance on this label.

TEY R 9L}
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After the correct length of wire has been
soldered between the two lead wires, clean
off any excessive resin with alcohol and
take the wires out of the bridge. Slip one
of the corks® over the lead wire, hold the wire
vertically and drop the other lead wire and
resistance wire through the
tube, (Fig. 5) then force the
cork down into the tube for
about a quarter of an inch.
This is a ticklish job (es-
pecially with the fine wire
units) so go easy. Then
push the other cork over the
other lead wire and squirm
it into place {a quarter of
an inch from the end) by
means of a heavy wire acting
as a “pusher”. Now center
the wires so that the resist-
ance portion is in the center
of the tube and ill up one end
of the tube with sealing wax
until it is flush with the end
of the glass. When that
cools turn the tube around
and fill up the other end. Let
it set until it is thoroughly cocled off and
bard, then bend the lead wires at right
angles to the tube and close to it. After they
have been bent, pile up sealing wax in a
small ball over the end of the tube and the
1ee§d wire. Great caution must be taken at
this stage of the game or the sealing wax
will get so hot it will unsolder the resist-
ance wire!

Cut off the lead wires to a uniform length
of about one inch and remeasure the re-
sistance of each unit. Be sure that the con-
tact between the lead wires and the binding
posts of the bridge is good or the correct
resistance will not be secured. After the
resistance of each unit has been finally

V Cork,

FiG 5
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Mounting for units
FiG. 6

measured mark the value on the paper label
pasted on the tube,

A satisfactory mounting for the wunits
can be made by mounting two small “cups”
made. of blocks of copper in which % inch
holes have been drilled on a piece of bake-
lite (Fig. 6). They should be spaced so that
the resistance units will fit nicely between

3--~The smallest standard size cork is too large.
Eimer & Amend of New York City make some very
small ones, Their smallest size is just right.

NI LEE SR AKAKT A Lt fRe  tw ¥ M
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them. When using the cups they should be
filled with mercury and the end of the lead
wires should be amalgamated with mercury
biefore any measurements are made. From
time to time this amalgum will have to be
renewed but it will last for quite 2 while.

Great care must be taken when using the
units to see that a current not exceeding
100 milliamperes is ever allowed to flow
through them.  The high resistance units
are made of such small wire that it will
fuse very easily.

These units should make a most valuable
addition to the laboratory equipment of any
amateur and it is only with units of this
type that accurate resistance measurements
can be wmade at wavelengths below 150
meters,

Much credit should be given to Harold
Westman of 2BQH for his kindness in plac-
ing the excellent laboratory facilities of
2BQH at the writers disposal and for his
assistance in constructing the vesistance
units described herein.

QsT

International Intermediates

A—-Australia

B—-Belgium

BE—Bermuda

BZ— Brazil

C—~Canada and Newfoundland
CH~—Chile

CR—Costa Rica

D—Denmark

¥-—~Spain

G—CQGreat Britain
H—~Switzerland (Helvetia)
HU—Hawaiian Islands
JItaly

J—Japan

L—Luxembourg
M—Mexico
N—Netherlands

PI—-Philippine Islands

Q—Cuba

B—Argentina .

S—Secandinavia (Denmark, Finland,
Iceland, Norway, Sweden)

J—United States

Y—-Truguay

Z—New Zealand

s ,g__traﬂ %

One of the dizzy Army calls we have
been hearing is M3Y, 7BJ szpotted him

. and got his QRA as Observation Squadron
One, U.S, Marine Corps, San Diego, Calif,
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The Jewell 1926 Low Power
Contest

HROUGH the courtesy of the Jewell
T Eleetrical Instrument Company the

amateurs of America have a chance
to compete for a splendid 21-jewel watch
with a solid white gold case and a Lord
Elgin movement. The Jewell Company has
offered this expensive wateh ag g trophy
for the licensed American amateur who
transmits by wireless telegraphy the most
miles per watt over g distance of 300
miles or more., The watts input is to be
considered as the total power to =all of
the tubes used in the transmitter (master
oscillator, oscillators, or power amplifiers) ;
filament and plate inputs must be meag-
sured by means of filament voltage and
current and plate voltage and current me-
ters. In order that no freakish work will
be considered the average of three records
transmissions of separate messages to dif-
ferent points will be taken as the record
distance. Proof of reception must be by
an affadavit from the receiving operator,
The owner of the transmitter must sub-
mit an afidavit giving all details of each
transmission together wwith power input
readings. These readings must be wit-
nessed by another person who must sign
an affidavit and both the owner and the
observer swear to the correctness of the
affidavit before a notary publie. In addi-
tion to the affidavit from the transmitting
operator a brief description of the trans-
mitting set should be sent. This descrip-
tion should give the size of the various
parts, rating of the tubes, transformers,
generators, ete. If any instrument read-
ings seem to be in error, the Jewell Com-
pany reserves the right of correction by
having the instruments checked in their
own laboratories,

Low power records are being made and
shattered almost every night. Now is the
chance gang! In addition to having a
good chance at a splendid trophy vou have
& lot of incentive to make the low power
set as efficient as can be and you all have
a chance to have a whale of a lot of fun.
No matter whether you have a UV-199
or a UV-204-A vou have Just as much of g
chance as the next fellow.

All records and communications regard-
ing the contest should be sent to the
Jewell HRlectrical Instrument Company,
1640 Walnut Street, Chicago, Tilinois. The
trophy will be awarded on June Ist, 1926.
Hop to it!

8GZ says vthat the ORZ who was recentl
heard by 6BUR is 9RZ y
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Our Third National Convention

NOTHER “red-letter” event has

taken place in amateur vadio, To

the four hundred and fifty amateurs

who uttended the Third Biennial
A. R, B. L. National Convention at the
Edgewater Beach Hotel in Chicago on Au-
gust 18th to ¥1st, it is now & pleasant mem-
ory to be long remembered and to be talked
over for many months to come,

Amid welcoming greetings in good old
Continental from horns and whistles, dele-
gates from every part of the United.States
and Canada registeved in the grand ball-
room of the hotel. Fellows “flivved” in
from all over the country and the air around
the hotel resounded to the call of the uma-
teur at play. Many of the gang “bummed
their way” cross-country; one chap even
rode a bicyele from Boston! England was
represented by a real ham in the person of
Mr. W, M. Bakewell, g6UZ, and when seven
stalwart Californians came, headed by Man-
ager McCreery, we thought the whole Pa-
cific Division was marching in.

Promptly at 3:30 on Tuesday afternoon
the convention was <alled to order by the
Chairman, Mr. W, E. Schweitzer, who wel-
comed the visitors in a few words; and from
that time on until the ¢losing cvent Friday
night, every minute was made interesting,

What rious  accomplishments  have
been vealized by our League in the two

years since our last convention! It seeimns
only a few months ago that Don Mix was in
the polar regions aboard WNP, and to have
him with us at this convention enjoying
himself and saying in his quiet way that
he was having the time of his life, made us
feel that “the world do move,” Then we
remember Deloy of £8AB, who was with
us two vears ago and who upon his return
to France giartled the amateur world by
establishing two-way telegraphic commu-
nication with our country, thus leading to
our nightly ezxchange of traffic with the
four corners of the world. Our recollec-
tion of the little groups of amateurs in dif-
ferent parts of the hotel, reminiscing on
these earlier days, almost makes us forget
that we are reporting a national conven-
rion., But at any rate, it was the friendly
little groups everywhere and the good fel-
lowship prevailing everywhere that made
this convention stand out in our mind.

The Banquet

A little contrary to the ordinary pro-
cedure, the hanquet wag the first event on
the program and served as a splendid op-
portunity to get acquainted. Promptly on
schedule the delegates sat down and par-
took of & dinner that had such things in

it as A. R. B. L. cocktail, Warner bouillon
and C. R. T. A, salad. During the festiv-
ities several good songs, prepared especially
for the occasion, were sung by the gang.
One in particular was so appropriate that
wa hope all the brass-pounders present took
it to heart: “I Wonder What’s Become of
Traffic,” sung to the tune of *I Wonder
(‘;N(/%t’s Become of Sally,” and written by
AT,

It was wvery much regretted that our
founder and president, Mr, Maxim, could
not be with us, but he sent us a wonderful
message which, as usual, made us all feel
proud of the League's achievements and
determined to push it on to greater suc-
es. Mr. W. R. Dawes, president of the
‘hicago Association of Commerce, aitho not
a radio amateur, spoke feelingly of the op-
portunities which amateur radio offers the
American young man. One of the best
talks of the evening was that of Mr. Bake-
well of g6UZ, who told us of his impressions
in this ¢ountry and much about the English
amateur. Secretary of Commerce Hoover,
under whose department the 11, 8. amateur
operates, sent a message of greetings which
was delivered by Mr. E. A, Beane, Ninth
District "Supervisor of Radio. Mr, Beane

 9BWS admitted ownership of this fliv, but insisted
that 9TT and 9GT should be held partly responsible,

explained some of the difficuities encounter-
ed in radio affairs in the middle west, and
told us that of all reports of interference
less than three-tenths of 1% were due to
amateur operation. Mr, Herbert Frost,
president of the Radio Manufacturers Assn.,
spoke on the relationship of amateur and
radio manufacturer. Addresses were also
made by K. B, Warner, League Secretary-
Editor, and A. A, Herbert, A, R, R, L. Treas-
urer,  Mr. Paul H. Davis, vice-president of
the C. R, T, A, was the very able toast-
master.

. A TR IR s A M AR IWE
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Technical Meetings

We are sure that we can speak for
the entire convention attendance when
we express our deep gratitude and
appreciation to those who delivered
technical papers and addresses. The
talk of Mr. John . Warner, of the
General Eleciric Research Labor-
atories, on the many new models of
tubes, since ma('ed upon the market,
was wctremely interes‘ing, Mr. Kart
Hassel of the Zenith Radio lahoratory
again showed 1hat he knew zome-
thing about receiving sets and their
design, in a most instructive talk.
Prof. W, J. Williams, of Renssalaer
Polytechnic Tnstitute, who has made
a special study of radio interference
troubles, gave those present so much
information on causes of interference
that no doubt a great many of them
are now equipped with data that will
enable them to solve bad conditions in |
their home cities. Mr. W. H. Hoff-
man, old-time amatenr and now with
the C. F. Burgesg Laboratories, in-
terested the Dbrass-pounders in the
possibilities of beam transmission. Of
prime importance were the two ad-

This is it

dresses by Dr. A. Hoyt Taylor, head ;
of the radio division of the Bellevue ‘
aval Research Laboraiories, His 3

valuable talk on the Piezzo ecrystal
oscillator as used at NK, altho un-
expected, at one of the afterncon meet-

ings, was intensely interesting and ‘
held the attention of the audience

until the very last. But to hold the

attention of a radio amateur audience

for two hours, one must have some-

thmg more than ordinary to say, and

this was accomplished by Dr. Taylor

at the meeting when he contributed 5
his valuable paper on “High Fre-
quency Transmission,” 1t will cer-
tainly stimulate thought in amateur
eireles, Mr. John H. Miller, uf the
Jewell Electrical Instrument Co. and

one of the good friends of the radio
amateur, talked on his pet hobby,
“Efficiency in Transmission.” Of

great interest was Mr. Boyd Phelps’

paper “Experimenis with B5-Meter
Transmission,” presented by Mr. R.

8. Krusge, Techuical Editor of ST,

Don Wallace of 9ZT gave a very in-
tevesting and envy provoking talk on

“QOperation of Vacuum Tubes at 20 and

40 Meters.,” QST hopes to present

many of these papers in its pages in

the near future. :

All of ihe fellows whe could be rounded up were herded out on the promenade behind ihe hotel one noon, and had their pictare iaken.
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A. R, R. L. Meetings

Perhaps the most important of the gen-
eral meetings .was the traffic session, pre-
sided over by Acting Traffic Manager
Handy. Here the operators of the country
discussed their problems and many good
suggestions were developed. Railroad
emergency communication service was dis-
cussed ut some of the meetings, with sev-
eral  railroad representatives  present,
amongst whom was Mr. I. ¢, Forshee, Chief
Telegram & Telephone FEngineer of the
Pennsylvania System, whose address on the
communication system of a great railroad
was most enlightening. The Managing Edi-
tor of @ST, Mr. F. . Beekley, presided at
a “OST Meeting” w hich bmught forth many
vonszructive suggestions.

Grand Finale

Generally a convention simply “peters
out,” with fellows leaving shead of time
and things falling a little flat at the tail end.
But not this one! It wound up with a
wallop, with a good supper at the Rendez-
vous Cafe on Friday night, where the re-
pressed enthusiasm of the gang was loosed.
With good dancing and the staging of the
“Loyal Order of the Hams” by the Hudson
Division hams and the “Loyal Order of the
Derby” by the Milwaukee fellows, it was a
fitting climax to one of the best national con-
ventions c¢ver held. With the distribution of
the prizes won in the various convention
contests, and the singing of the Star Spang-
led Banner, the convention c¢losed; and with
hand-shakes, 73’, and “CU on the air soon,”
it passed into history.

Acknowledgment

The League wishes to express publicly its
deep appreciation and thanks to the Chicago
Ramo Traffic A ssociation. under whose aus-
pices the convention was held, for the great
work it did, and to congratvlate them upon
its success. Thanks of course are partic-
ularly due the convention committee, which
consisted of Mr. W. F. Schweitzer, chair-
man; Mr, F, J. Hinds, advertising manager;
Mr. . Nichols, ﬁ;ransportation; Mr. R.
Woolzgey, athletic events; Mr. R. C. Schweit-
zer, treasurer; Mr, L. M E. Clausing, en-
tertainment; and Mr. M. H. Romberg, ar-
rangemernt.

Financial Statement

N accordance with instructions of the
Board of Directors, the following state-
ment of revenue and expenses of the
American Radio Relay League for the three
months ended June 30, 1925, is published

for the information of the membership.
K. B. WARNER, Secretary.

Statement of Revenue and Expenses

QUARTER ENDED JUNE 30, 1925
KEVENUE
Advertising sales .............. $13,857.49
Newsdealer sales ......... 15,667.41
Newspaper syndicate sales 3,071.50
Dues and subscriptions . #,353.18
Back numbers, ele. ..., 362.91
Bmblems .......vivaeann 287.46
Interesi. on bank deposlts s . 96,21
Cash discounts earned .......... 148.95
e § 40,845, 10
Deduct :
Returns and allowances ...... . 18,164.37
Exchange and collection Lhargea 13.60
Discount 2¢% for cash , ceeee 227.17
i RE—— 18,405,04
Net Revenne ........ crsenvecns 22,440.06
EXPENSES
Publication expense .. . 14,880.38
Salaries ... iiiiiiiaans . 14,285.60
Newspdpez syndicate expen 642,22
Forwarding expenses 404.48
Telegraph, telephone and poﬁtage 1,667.26
Office supplies and general ex-
PEIBES v ivsvnsrnnnrrnnnosss 2,266.57
Hepairs and temporary alterations 882.44
Rent, light and heat ............ 855.78
Traveling expense .........ccoe00 406.76
Deprecwtwn——furmture and equip-
MEDL v ucvrvavirrrnescicviin 135.19
Bad debts written off Liiilllil, 260,98
Traffic Dept. field expense .,.... $532.96
Publicity Dept. field expense ..., 88.98
egmee 36,669, 60
Net Leoss from Operations ..... $14,229. 54

ELECTION NOTICES

To all A.R.R.L. Members Residing in the
Atlantic, Dakota, Delta, Midwest, Pacific
{including Hawaii) and Southeastern (in-
cluding Cuba, Porto Rico and the Isle of
Pines) Divisions:

1. You are hereby notified that an elec-
tion for an A.R.R.L. Director, for the term
1926-1927, is about fo be held in each of
the above Divisions, in accordance with the
Constitution. Your attention is invited to
Sec. 1 of Article IV of the Constitution, pro-
viding for the government of A.R.R.L. af-
fairs by a Board of Directors; Sec. 2 of
Article IV, defining their ehglblhty, and
By-Laws 1.‘.’, 18, 14 and 15, providing for
their nommatlon and electlon.

2. The election will take place during
the month of November, on ballots which
will be mailed from Headquarters in the
first week of that month. The ballots for

sach Division will list the names of gl
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¢ligible candidates nominated for the posi-
tion by A.R.R.L. members residing in that
Division.

3. Nominating petitions are hereby so-
licited. Ten or mrre ABRL. members hv-.
ing in any Division have the privilege of
nominating any member of the Leagune m
their Division as a candidate for Director.
The following form for nomination iy sug-
pested: .

{Place and date}

Ezecuiive Commitiee,
A.RR.L. Headquariers,
Hartiord, Conn,

{ientiemeii:
We, the undersigned inembers of the

ARRBL. vesiding tn the ... ..o
Diwigion, herehy nomindle (... ...

B Ci i oo as a candidate

for Director from this Ihivigion for 1326-

{Signatures)

The signers must be League membe-.'_fs in
good standing. Ihe nominee must be &
Teague member in good standing and must
be without commercial vadio connections.
His complete name and address s.‘nr_‘{u.rd‘ be
given. All such petitions must be filed at
tne headquarters office of the V‘League in
Fartford, Conn., by noon of the firsy day of
November, 1925, There is no limit on ihe
number of petitions that may be filed, but
no member shall append his signature Lo
more than one such petition.

4. Present Directors from thess Divi-
sions are as follows: Atlantie, Dr. Gee. L.
Bidwell, Washington; Dakota, Prof. C. M
Jansky, Jr., Minneapolis; Delta, I:%em_; F.
Painter, Chattanooga; Midwest, [L. Boyd
Lalzure, Kansas ty; Pacific, Allen H.
Babcock, San Francisco; Southeastern,
Harry ¥. Dobbs, Atlanta.

5. This is vour opportunity to put the
man of your choice in office as the repre-
sentative of your Division. Members are
urged to take the initiative and file nomi-
nating petitions immediately.

For the Board: §
K. B. WARNER, Secretary.

Hartford, Conn., 25 July, 1925.

To All A.RR.L. Members Residing in the
Dominion of Canada, Newfoundland, and
Labrador:

1. You are hereby notified that an elec-
tion for an A.R.ER.L. Canadian General
Manager for the term 1926-1927 is about to
he held, in accordance with the Constitu-
tion. Your attention is invited to By-Law
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26, defining the policy of the League in
Canada; See, I, of Article IV of tne Con-
stitution, providing for the government of
ARR.L. affairs by a Board or Direciors, of
which the Canadian General Manager iz a
member; Sec. 2, of Article IV, defining the
eligibility of Directors; By-Laws 23 and 24,

#] 'ifying the duties and authority of the
Canadian (ieneral Manager; and By-Laws

20, 21 and 22, providing for his nomination
and election.

2. The election will take place during
the monih of November on ballots which
will be mailed from Headquarters in the
first weok of that month. The ballot will
ligt the names of all eligible candidates
neminated for the position by League mem-
berg residing in Canada, Newfoundland and
Labrador.

4. Nominating petitions are hereby =zo-
licited, Ten or more A.RLR.L. members liv-
ing in the Dominion of Canada, Newfound-
land or Labrador, have the privilege of
nominating iy Canadian member of the
League as a candidate for Canadian General
Manager. The following form for nomina-
tion is suggested:

\ . _ (Place and date)
B e Conumittee,

wmembers  of
iding e the Dominion aof
foundland  or  Labrodor, he

ROFTROLE oo v s vevesornnesn

@ eandidate for ARR.L. Conodion (7
eral Manager for 1926-1927.

ciase a0 sz e a0

(Signatures}

The signers must be League memberg in
good standing. The nomineee must be a
Canadian member of the League in good
standing, and must be without commercial
radio ccnnections. Hig cowmplete name and
gddress should he piven. All such petitions
must be filed at the headguarters office of

the League in Hartford, Conn., by nwon of
the fi day of November, 1925, There is

no limit on the number of petitions that
may be filed, but no member shall append
his signature to more than one such peti-
tion.

4, Mr. A. H, K, Russell of Toronto, Ont.,
i the present Canadian General Manager.

5. This iz your opportunity to put the
man of your choice in office as the Canadian
member of the ARR.L. Board. Members
are urged to take the initiative and file
nominating petitions immediately,

For the Board:
K, B. WARNER, Recretary.
Havtford, Conn., 25 July, 1925,
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Short Wave Receivers

By R. R.

T is not hard to design a short-wave
receiver. The main difficulty is “how
do I know when I have arrived at the
right wave?”

In the first place—where is 80 meters, or
40 meters, or & meters? Having all sorts
of wavemeters available this is not diffi-
cult for us but I have included here a chart
that should settle this problem once for
all—unless someone will persist in using
freakish ecils. The chart is very similar
to those appearing in the book “Prepared
Radic Measurement”.! Tt is so arranged
that any sclution can be obtained by laying
a straight-edge across the scales. Detailed
directions are given with the chart.

The Coils

Now coines the problem—how shall I
wind the coil? Should it be wound like the
pickle, the pickle bottle or the pickle barrel?
Should. it be self;supporting or should it be
wound on a form?

Just remember these few rules and the
problem is not difficult.

A—A circular coil is by nature that most
efficient as far as the inductance is con-

cerned. ‘Tubular (i, e. helical) coils are
generally more efficient than spiral (i. e.
pancake) coils, although the difference is
not great where only a few turns ave used.'
The inductance of a spiral coil is dhout the
same as that of a eylindrical coil with the
same length of wire wound on a tube whose
diameter is equal to that of a turn haif-
way in on the pancake’ A six-sided coil
has about 94% the inductance of a circular
coil equal to the circumscribed civele The
effect is not very large but in some cases
is worth considering.

B—Keep the coil diameter small, The
coil will then take less wire for a given in-
ductance and will have less field.® How-
ever, don't go to the extreme; a coil having
a length of 1 to 1% diameters will be a
good average.

(—The material in the core or winding
tform, would be inconsequential if there
were no distributed capacity. Therefore a
coil wound so as to keep this distributed

* A. H. Grebe & Co., Richmond Hill, N, Y.

* Prepared Radio Meagurements by R. R. Batcher,
An extremely useful book of design-charts. May be
obtained frora ¢I87”s book department.—Tech, Ed.

* The editor will admit having re-worded the
author's statement, and is not sure that he has im-
proved matters, The original wording was, “The in-
ductance is about the same as a tubular coil if the
center (i.e, half way out) turn of the spiral is used
in figuring diameter and the “‘turnsetimesespacing®
faetor is used as the length” (of the cylindrical coil).

¢ Neither commmercial nor amateur designers seem
to pay the least attention to this vital point. What
is the good of a fine coil when it is half an inch
from a bakelite panel 7—Tech. Ed.

Batcher™

capacity down (even though it is wound on
poor material) may be as good as another
coil wound on quartz but having a high dis-
tributed capacity,' We have used Pyrex
tubes in winding the coils of our short-wave
tuner, the Grebe CR-17.

Here is another reason for keeping the
diameter small: the distributed capacity
of practical coils is equal to the diameter
times a constant. If the dianmeter of a close-
wound coil is taken in inches the distributed
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capacity in micromicrofarads may be found
roughly by multiplying by 2.75.

D—Basket wound coils look interesting
and are easy to wind but are probably no
better than close-wound coils, Spacing the
turns of a basket-wound coil is generally
out of the question and we are firm believers
in the spacing of turns on short-wave coils.’

E--The material of the winding form
affects the distributed capacity but slightly,
at all events less than even a small increase
in the diameter of the coil®

F—The idea of keeping dope, wax etec.

+ But of course the best of all is a good coil on
wood material.—Tech, Fd.

¥ Which agrees exmetly with what we have said
again and again—a circular coil with spaced turns is
the best cofl. Why does all amateur radio persist in
the use of the various “trick™ coil 7—Tech, Ed.

¢ This should not be misunderstood. The material
does nol increase the capacity much but it doeg in-
erease the losses in the field of the distributed eapac-
ities,.—Tech, Ed.
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off the coils {except maybe & drop here and
there) is a good one to remember,

G~-The disposition of the end-leads etec.
affects the wavelength range because it
changes the distributed capacity, but the
josses will not be increased wnless there is
a poor dieleciric in the space hetween the
jeads.
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take & D00 micromicrofarad condenser,
however, to cover the wave between 17 and
87 meters. With this size of condenser a
very accurate vernier iz necessary to per-
mit easy tuning over the whole tuning range.

Do not attempt to provide a “vernier” by
using a two-plate condenser in parallel with
the main condenser, because this doubles
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THE GREBE CR-17
The circuit is shown abive and rear
and top views af the receiver nt the
right and below.

H—Our tests have not progressed far
enough to prove or disprove the present
practice on wire sizes,

I—Antenna e¢oils and ticklers, if fixed
and wound on the same frame with the
secondary tuning coil, may be wound with
small wire. Nos, 82-38 are convenient and
the turns may be wound between the turns
of the secondary tuning coil, since the latter
are to be spaced.

Condensers

%o much for the tuning coils. The con-
denser comes next. It ig not necessary to
use & large capacity unless a wide wave-
length band is to be covered. The Grebe
standard “SLE” condenser, having a maxi-
mum capacity of 230 micromicrofarads. will
cover a 3S-to-1 wavelength band. It will

the minimum capacity in the circuit.
Another point frequently overlooked by
the designers of “less loss” tuners is that
a small condenser {physically) iz re-
quired, else the field wanders about in unde-
sired places, causing dielectric losses and un-
controlled feedback., Very small plates,
(1/8” radius) and .015” spacing have been
used in designing the Grebe “SLF” con-
denser and the veesults are very good.®
Tubes and Sockets

Tubes are not very constant lately. Per-
sonal experience aud trial are necessary.
It is ordinarily not necessary to remove the
base and throw out the socket on wave-
lengths above 17 meters.

T Tust why the condetser was so named isn't clear.
The letters siand for ‘“straight line frequency”,
whereas one would naturally expeet to have it called
“straight freruency-line’, It is a fine condenser and
the only one of the type that we know of. Ir s to
be haped that Grebe will put it on sale. Details ap-
g;ar in the article on p. 18 of sur April issue.~Tach,

* However, il you can’t get a c¢ompact condenser
use some other good one and then keep it %7 away
from evervthing else in the set—Tech, Ed.
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THE SHORT WAVE TUNER CHART

{srid Condenser and Leak
The condenser should be as small as pos-
sible, say about 20 micromicrofarads. The
grid leak may have any value between 2
andlw magohms and must be selected by
trial.
Audio Amplifiers
Until the amateur C.W. transmitter is
built to give a constant frequeney it may
be just as well not to try to tune up the
audio frequency transformers to one fre-
quency. However this is a matter requir-
ing special tests with each type of trans-
former.®
The Grebe CR-17
The Grebe CR-17 is merely a laboratory
model and doeg not as yet take a regular

% It iy a very greal advantage ip use a sharply-
peaked audio transformer on even the present signals,
As the stations ijmprove we will be able o go to
really tuned audio amplifiers, It is very Iikely that
in the end we will have audio amplifiers equipped
with regeneration controls, just as our radio amplifi-
ers are now. We only need a few mare stations like
NKF, SEK and 9XW to make it worth while.—Tech.

¥ 'The “throttle condenser'” method of zontrolling
the feedback was used by F, C, Beekley of 1AEL-1KP
and described on page 47 of QST for July. 1024, The
method of coupling the sntenna in thru a small con-
denser has long heen used at various Navy labora-
t.lnriﬁs, ’fgd is, we believe, due to Dr. L. W, Austin.-—-
Tech, Ed.

place in the Grebe line. In general it em-
bodies all of the ideas which have been
given above.

Figure 8 shows the cireuit use as de-
veloped by Mr. P. D, Lowell®  Several
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changes can be worked out if desired. For
example; if the 24,000 ohm resistance is not
avmiable it may "be replaced by a choke
having 300 turns of nmdll enameled wire
iNo, Ab) on a small open iron core, The
antenna may be inductively coupled. 1In
this regard it may be sald that the fixed-
tune antenna coil gives - mainly electro-
statie coupling instead of electromagnetic
coupling at short waves but the results are
the =zame,

The antenna coupling condenser -
of a fixed condenser having & capac
icromicrofarads in series with a
icrofarad variable conden%er The
tickler consists of 6 turns of No. 36 wire
wound between the turns of the semndary
tuning coil—at the filament end of vourse,
The inner end of the tickler winding passes
through « hole in the pyrex tubing.

Results obtained from a large number
of experimenters who have used this set in-
dicate that it is an exceptional receiver for
the band that it covers, that is 30 to 100
meters. The feedback is wery constant and
a considerable band ean be covered with-
out changing the feedback condenser.

Short-wave Tuner Chart

Short-wave tuners constructed bv ama-

tmn‘s. are often designed by the “cut and

try” method. A handy chart for avoiding
thlq. i3 given herewith.
On this chart a number of scales are

printed, each bearing a definite relation to
the others. Any tuning problem between
2 and 150 meters may be solved by laying
a ruler {(or other ttrdlghtedgv) across the
scales in accordance with the following in-
structions,

‘When the capacity
known lay the ruler

and wavelength are
to touch these {wo

_!i§ (T

[
.
:

4 © & I 5 @ " w B
TURNS

THE INDUCTANCE CHART

values. The value of inductance is then
found where the ruler crosses the induct-
ance gcale,

When the capacity are known lay the
ruler to touch these two values. The value
of inductance is then found where the vuler
erosses the inductance scale.
Because 3” ¢coils are so common a special

QsT
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scale hasg been provided for them. If these

enils are wound with No. 18 or 18 wire and
the turns spaced & to the inch the necessary
number of turns mway be found directly op-
posite the inductance » at the feft. Put-
ting it the other way the ¢oil has been
built it is possible to determine its in-
ductance by referring to this chart.

Inductance Chart
This chart may be nsed for eoils which
do not fit the special scale on the left side
of the tuner chart.

B, G. Watts of 4FM makes a very good
suggestion regarding an addition to the
present B system of stating audibilities,
The present “RY” signal only indicates a
very loud signal-—it may iw aundible il
over the shack but if there is any great
amount of QRN or streetear QRM:or in-
duetion the readability may be way down.
Whv xmt add Another figure to

“R” signal to indicate percent
lit ; : readable,

0%, -7 [ : s0 on, [f a
tel]ow Lells vnu RB99 it would mean that
your ignals are extremely strong  and
ble, there being no interfering

0is You certainly wouldn’t QS8Z to
that Te]low. On the other hand if he told
you K29 you would know that your
na.l':. WL P" (weak) lmt WEre 100G,

W@ ak. :
either. Ji he knid wm Hb%‘) Wnu would
know that your ‘wjgnalﬁ yvme R6 1strong}
but only 50 per cent of j §

counld be copied, due to iixsmrblng noises,
If you report wadahlhtv of b or less you
should also request a Q8Z from ‘fho other
operator., We reco 5

bemg very nseful and hope the gang adopts
it. Useful suggestions which were incor-
ppra‘t«e mro this rPadablhnv scheme were
also received from SDP BNT, 8NJ and
9T,

Through the muperatmn of the Ameri-
¢an Radio Relay League with the Navy De-
partment we are pleased to announce that
the following A. R. R. L. members have
been commissioned in the I, 8. Maval Re-
serve Forees:

‘ommander leam Percy Maxim,
t-Commander A. H. Babeock,
Lijeutenant F, H Behnell,
Lieutenant W,
Lieutenant C, Al
Lieutenant ¥, ]Lu
Iieutenant (j. g.) R. H. 'G. Mathews,
Ensign M, H E’ancost

Ensign H. Prle,
Ensign Harr‘y ]
Fnsign H. W. I«
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Transformers and Reactors in Radio Sets
Part II1.
By R. H. Chadwick®

Audio Frequency Transformers

The best way I know of to comprehend
the behavior of audio frequency transform-
ers is to consider the eguivalent cirvenit
shown in this diagram.

Fig. 9 has been shown by a long series
of experiments to represent ace urately the
conditions encountered in an audio fre-
gquency transformer working between two
tubes or hetween the tube and the ime,
regardless of whether il iz in a receiving
set or is a part of the voice transmission
or amplification system in a radiophone
framrmttme; “tahon

E, is the alternating voltage generated
in the plate circuit of the first tube, that is,
it is the voltage applied to the md of the
first tube muitiplied by the \’oltage ampli~
fcation factor of the tube. R represents
the tube impedance in the plate circuit.
Ep the voitage acr the primary of the
transformer. K. the voltage across the
secondary and R. is the impedance of the
grid circuit on the second tube.

Now E. is whatever we get out of the
previous stage of our amphher

R. is fixed by the characteristics of the
tube, and z0 iz R.. What we want to get
out of the transformer is the maximum
value for E. for a given value of K, and
we want this ratio of E. over E, to be as
nearly uniform as possible over all fre-
quencies within wthe voice range which is
at least from 200 to 2000 eycley and pref-
erably from about 60 to 4000 cycles.

Think of the transformer as we would
any ordinary commercial frequency trans-
former. It is seen that the primary ecir-
cuit may be considered as two impedances
in series. The first is R and the second
numerically in a perfect transformer is
viual to B divided by the square of the
ratio of turns in the transformer.” Now B,
is going ito Jdivide itself between R, and
the primary of the transformer in pro-
portion to the two impedances. 'If, there-
Fore, we make the ratio of the transformer
too high in an attempt to get the maximum
voltage out of it, we will get a high ratio
of transformation but a very small pro-
portion of E., across the primary of the
transformer.  On the other hand if we
make the raiio of the transformer small,
for instance one to one, we might hog
neariy all of K, across the fransformer,

* Pransformer Depariment. 'F‘mt Wayne Works,
General Blec rie Co, ‘This paper is abstracied from
the original walk plepaled by Mr. Chadwick for the
Hooster Siate &4 R.KR.L. vention. The paper was
resd in Mr. Chadwick’s absence by Mr, BE. A. Wagner,
Managing Engineer of the Transformer Dept.

but we would not get any step up value,
and therefore, not much voltage on the
gecondary. It will be found that if the
transformer were perfect, the maximum
voltage could be obtained on the second-
ary when the ratio was such as to make
K. divide equally across R. and the pri-
mary of the transformer, that is, the ra-
tio of transformation would be the square
root of the ratio of the grid impedance
to the plate impedance.

Why the Amplification Drops at Low Notes

Even the best andio frequency trans-
{former is very far indeed from perfect,
and it is the imperfection of the transform-
er which causes unequal amplification of
various frequencies. In the first place, the
above statements assume that the pri-
mary coil of the transformer considered
alone az a choke coil would have infinite

t L4 YAY{Y‘V T | ‘?
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FiG. & DIAGRAM TO SHOW ACTION OF TRANS=
FORMER SUPPLIED BY A VACUUM TUBE
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impedance; that s, no exciting current.
This is so fur from ‘the truth that in many
cases the primary coil alone would have
an impedance of lower value than the grid
impedance divided by the square of the
ratio of turns. Therefore, if we make our
transformer have & ratio as stated above
equal to the square root of the ratio of
grid impedance to plate impedance in the
expectation that . would divide equally
on the two parts of the cireuit, we should
be dlaappmnted because the low impedance
of the primary coil itself acts just like a
shunt on the cireuit. It will be seen that
this shunt effect is greater at low frequen-
cles. Putting it the other way around,
the exciting current is high at low fre-
guencies and low at high frequency.

Why the Amplification Drops at High Notes

The reason for the falling off of ampli-
fication at the upper end of the freguency
curve is entirely different. [t can be seen
that if we were to connect a condenser
across the secondary of the transformer
the output would be much dJdiminished.
Actually (and wnavoidably) we do just
that, not only across the 4transformer it-
self but across each two layers, and each

two turns, Two layers of fine wire with
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very little insulation on them make a very
good condenser, The effect of these minia-
ture condensers, or of the ‘‘distributed
capacity’”’, as we call it, is negligible at
low frequencies, simply because the im.
pedance of any -condenser is high at low
frequency and low at high frequency.

We therefore, in all praciical transform-
ers get an amplification curve which looks
more or less like Fzg 10. The amplifica-
tion ratio is high in the middle, at around
1000 eyeles, but falls off on both ends. It
falls off at low frequency lecause of the
shunting effect of the low impedance of
the primary, and at high frequency be-
cause of the shunting effect of the dis-
tributed capacity in both coils.

To boost up the low frequency end re-
quires more turns, higger core, or core
material of higher permeability.* To boost
up the high frequency end of the curve
we must reduce the capacity between turns
and layers. The most obvious way is to
increase the thickness of insulation and in
that way reduce the eapacity Dbetween
turns.

1 have just tried to point out the consid-
erations governing the design of audio
frequency transformers. In practice our
designs mostly result from balancing a lot
of considerations as to quality needed, size
and cost.

Radio Frequency Transformers
About all T want to say on radio fre-

quency transformers is that contrary to
the opinion sometimes encountered, it is

Amplitecalion Amplification
:.fra oirng off arapping orf

belduse primary éeaza: the
smpedance /5 .s*f‘mfvt“mq eiect
bewm/ng,» foo of the distributed
z /aw, ~ ) . capacily /5
o o | {  Arcreasing
= | i
ot ] !
) + !
= i T
L t
3
a.
=
<
200 2000
CYCLES
FIG. 10

possible tc build transformers that will
transmit real power and behave like ordi-
nary transformers when operated at radio
frequency. We recently obtained some
rather elaborate test data on an iron-core
K.W. transformer which we built for
00 cycles, These data showed that we

—These ave just the chanpes that are today being
made in the kind of ampl ving transformer that
is being built for use in broadeast receivers, At
he aame time new “maximum distortion" trans-

rmers are being designed for radio telegraphie

e
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could do a fairly good job of predetermin-
ing the behavior of the transformer. We
followed the ordinary principles of frans-
former design,

Filter Reactors or Chokes

I think you all have a pretty thorough
mmprehenqlon of what & reactor or choke
is, Briefly a ¢oil (with or without a core)
may be called a reactor, When a current
flows through this eoil 8 magnetic flux
surrounds each turn of wire and in gen-
eral the magnetic flux produced by each
turn surrounds not only that turn but all
other turns. As the current alternates the
flux alternates with it and s through
the wire in the eoil and generates an
EM.F. which opposes the flow of the eur-
rent. The function of the reactor i8 to in-
troduce this opposition to the flow of the
alter ing current, The greater the num-
ber of turns and the amount of flux sur-
rounding them, the greater will be the op-
position. If we want a lot of flux we
put in an iron corve through which the
Hux flows more easily than through the
air? Reactance might be expressed in
terms of voltage generated in the coil for
a given amount of current flowing through
it, but since this voltage depends also on
the frequency, we usnally start out with
a quanfity which we eall inductance and
which is measured in henries, 'The in-
ductance is defined as the number of flux
linkages per unit of current appearing in
the form of an equation,

meaning that the inductance of the coil in
henries is proportional to the total amount
of flux generated by the coil, times the
number of turns.

We then define reactance, which we call
“X" as equal to 27 times the frequency,
times the inductance,

X == 27PL
and of course, the counter voltage genera-
ted in the coil E is equal to the curreni
times the reactance,

e IX
Now the process of demgnmg an ordi-
nary iron core reactor for alternate cur-
rent would consist of arranging for
enough flux and enough turns to produce
the desired number of henries when the
gpecified current s flowing. In the filter
reactors, however, we have a different con-
dltlon, and in faet in most reactors used
in radio. The wave form of the current
output of a two phase rectifier looks some-

thing like l‘lg ii.
The function of the filter reactor is to

H—Do not make the evrror of uver’lookmg the at»wiute
need for an air gap If the choke is to be used in
& filter. This js explained further along in this
paper,
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remove as much as possible of the ripple
on this uni-directional current, We have
a direct current and an alternating cur-
rent through the reactor, which is required
te produce opposition to the A.C. com-
ponent but to let the D.C. through easily.

We must first supply wire large enough
to take care of all the current without too
great an IR drop.

Another consideration that wmust be
eiven to the direct current is the fact that

Y Y YV
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this direct current in itself magnetizes the
core and keeps it magnetized.

We then have an A.C. magnetic flux
superimposed upon a uni-directional fAux
which is something e¢ntirely different from
an A.C, flux which has the core all to it-
selft

We first provide an air gap to make sure
the D.C. flux does not saturate the core.
This air gap is so chosen with regard to
the number of turns as to produce the most
A.C, flux for a given A.C. current.

It reguires quite a lot of experience
as well as a considerable accumulation of
data to produce results that are reasonably
accurate.

I have merely touched on this subject,
not with any hope of giving you a (lea.r
method for demgmng redctors but in an
attempt to bring out for you 'the general
principles and considerations involved,

(The first part of this article appeared in
the September issue. This, the second part,
concludes the article—Ed.)
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A Novel Condenser

OTICE the peculiar shape of the plates
N in this condenser! It gives an ap-
proximately straight frequency line
eurve when used with u ¢oil whose distri-

buted capacity is negligible. This means
that stations operating on wavelengths
that are equally spaced will be tuned in
at equidistant points on the ituning dial.
The condenser iz made entirely of brass
and hard rubber. The plates are soldered
and a strip of spring metal is used as &
pig-tail contact between the rotor and the
frame, The insulation is a strip of hard-
riztbber properly placed. The condensers
are mmade in three capacities: .0005 npid..
00037 pfd. and 00025 ufd. They are
made by the Karas Electric Company of
Chicago and are called “orthometric”
{straight meter) condensers.

Longituce
EAST 180
165
150
135

Place
£y Ialands
New Zenlum
Austnlllh east

(‘hln
Indc ¥

maliland, Madagascar
.m zh Afriu
Germany, ltaly, N
England, France, G.M.

B
Agenting,
Waahington, D,
Chicago, (, 3.7,
0 Drenver, . T.

San l‘nnchcm PAT. ..

Nn'ms —T&") Add one-half hour for New Zea-

me.
*% Cnlcutu Jocal time. Subtract one-haif hour
for India Biand: im
%22} Hubtract one-balf hour for Hawaiian
Standard Time,

TIME AND DAY CONVERSION TABLE

T4 (iMORR()W

il

17—

21

N{m‘:—ghmldn!ght.lhlooAb&.ew 12 {a noon, 18 is 1.00 B M.,

Kead th. Mure caitmng vectically, thus:—when it Is 12, noon on Mane
h York EST., it 18 8.00 AM. on Tuesday in Melbonrne,

A

Or nnm. n on . on Bunday in San Prlncisco Is 8.30 P.M., on Mon-
dny in New Lenland and .00 P.M in &,

hours of durknese—6& P.M, to ‘ A M. are shaded

THIS 18 THE BEST CONVERSBION TARLE WE HAVE EVER SEEN,

CUT IT OUT AND PASTE IT UP

OVER YOUR SET, IT WAS SENT IN TO US BY L. 0. DORAN OF THE 8.8, WEST JESTER,
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New R. C. A. Tubes

N the ist of September the R. . A.
placed a number of new receiving
tubes on the market. Some of them
have been needed for a long time,

all of them are interesting.

The UX-120
If wvou have operated a UV-199 tube set
with & two stage amplifier and have had
any volume ab all available in the last
stage vou have noted that the last stage
should either be a push-pull arrangeinent
with two tubes and two transformers, or
that it should contain two UV-199 iubes
with their elements in parallel. One tube
will not handle the power. The new UX-120
tube immediately eliminates this trouble.
The UX-120 is an overgrown UV-189 de-
signed for use in the last stage of an audio
frequency amplifier, Its filament terminal
voltage is the same as the UV-199 (3
volts) but the current drain is 125 am-
pere, Plate voltages up to 135 volts can
be used. A “C” battery of 22.5 wolts is
required when the plate voltage is 135.

The UX-112
The corvesponding companion tube for
use with UV-201A tube sets is the UX112.
In the second stage of an audio amplifier
when used after a neutredyne set or a
super-heterodyne the UX-112 should im-
mediately replace the usual push-pull am-
plifier arrangement necessary when &

THE NEW UX-210. A HIGH POWER AMPLIFIER

AND A 7.5 WATT OSCILLATOR
great deal of *“pep” is secured from the
receiver, The 'ETX.—llZ tube - filament
draws a current of .5 ampere. Plate vol-
tages between 90 and 157 should be used,
with corresponding grid bias voltages
varying between 6 and 10.5 volts. “he
17X-112 tube also can be used as a detec-
tor, requiring a grid condenser of 250
upfd. and 5 grid leak between & and 3
megohms,

Do not get the idea that by merely re-
placing your existing UV-199 tube with
a UX-120 louder zignals will be received.
Unless there is enough power in the last
stage to cause distortion with the smaller
tube the UX-120 will actually show a de-
erense in sighal strength. If distortion is
due to overloading, because the smaller

THE UX-199 — A UV-1 WBRE‘SSED Up IN THE
“STANDARD” BASE,

tube will not handle the energy available,
the larger tube should not only eliminate
this distortion but should also show s gauin
in signal strength. ‘The same applies to
the UX-112 tube.

The UX-210

A tube designed to handle an enormous
amount of power in a power amplifier for
receiving purposes is the UUX-210. This
tube reguires & terminal voltage of &
volts, hence it can be connected directly
across the 6 volt battery without a rheo-
stat in series. Plate voltages from 890 to
157 can be used for amplifying piurposes,
with corresponding € battery voltages
varying between 4.5 and 10.5 voits. The
UX-210 is an excellent transmitting tube.
In.fact it is stantially an X-I, filament
type of UV.202, With & plate voltage of
425 -its normal output is 7.5 waits. When
used with this plate voltage the filament
voltage should be 7.5 volts with & filament
current of 1.25 amperes. These 210 tubes
should be the berries in the zo-called 5-
watt transmitting sets.

Special Tubes

The UX-874 is & special voltage regula-
tor tube with a rated voltage of 90 and a
starting voltage of 125. It will safely pass a
maximum D. C, current of 50 milliam-
peres. The UV-876 iz a szpecial ballast
tube with a current rating of 1.7 amperes
and a voltage range of 40 to 60 wvolts.
The bhase of the tube is fitted with a stan-
dard Mogul type screw plug., The UV-877
is a protective tube with a double contact
bavonet locking tyvpe base similar to the
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automobile headlight tube bases. A third
filament wonnection which runs to the
midpoint of the filament is connected to
the shell of the base.
Rectifier Tubes

For use in B battery eliminators two
gpecial tubes are now available, The
UX-218 is a full wave rectifier having a
terminal voltage of 5, a filament current
of 2 amperes. a maximum A, €, input vol-
tage per plate of 220, or 440 aeross both
plates and a maximum D, C. load current
of 65 milliamperes. The UX-216B is a
half wave rectifier reguiring a filament
voltage of 7.5 and a filament current of
1.25 amperes, The maximum A. C. input
voitage is 550 and the maximum D. C. load
ceurrent 65 milliamperes. Both of these
tubes are huskily built and when used in
B battery eliminators should have a life

THE RADION SNCKET WHICH FITS BOTH OLD
AND NEW STYLE BASES MADE BY AMERICAN
HARD RUBBER CO.

vastly greater than that of the present B
battery eliminator tubes.
X Bases
Before you have gone this far you have
noted new code letters on these _tubes.
The “UX™ indicates a new type of base
which is an «ffort {feeble as it is) on the
part of the R. (. A. to standardize tube
hases. We now have two new types to

THE GENERAL RADIO “PUSH” SOCKET
FOR THE “UX” TYPE TUBES,
go along with the four existing “stan-
dards,” The UX bases are made in two
sizes. The smaller size is used with the
UV-199 tube, and the new 17X-120. The
larger UX base is found on the UX-200

(identical with UV-200 except in the
hase), UX-201-A (UV-201-A), WX-iZ

8T 41

{WD-11-12), the new UX-112, the new
UX-210 znd the three special tubes, In
addition to tubes with the new bases the
R. €. A, still sell the old style based
tubes,

The UX base has terminal pins quite a
hit longer than those on the older fubes.
This is so that the tubes can be used in a

THE GENERAL RADIO ADAPTOR THAT FITS
THE SMALL UX BASE IN A STANDARD
NAVY SOCKET

new “push’ type socket similar to the Brit-
ish and French sockets. The large UX
base has, however, a small side pin which
allows the tube to be used in the standard
Navy type base. The small UX base will
not fit the UV-129 type socket as it has
no side pin to lock in the bayonet. It
can be used with a General Radio adaptor
in the large standard Navy socket,

In both small and large UX bases the
terminal pin arrangement is identical and
the filament pins are larger than the grid
and plate pins. This is to prevent incor-
¢t insertion of the tube in the push type
sockets,

Q,Strq

- %0f the complaints of interference to
broadeast reception in this district, those
against amateurs are less than three-tenths
of one percent. That is so low a percent
that it can be due only to the cooperation
of the amateur. We know that coopera-
tion pays.”-—Supervisor of Radio E. A.
Beane, in address at banquet of Third Na-
tional A. R. R. L. Convention.

“As this issue goes to print NRRL
is approaching the United States after
six months of extremely noteworthy
transmission on the short waves.
Watch for Schnell’s own story of the
cruise in an early issue of QST

Correction
In the Experimenters’ Section Report
in August ST, an error occurred in the
paragraph on Oscillating Crystals, Speak-
ing of crystals not oscillating the sentence
should have read, *“One then has to ent
away one edge or another ... oo ”
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T. O. M. Heard From Again

By Geo. Sturley, 7B]J

5 I approached T.0.M.s shack I saw

smoke coming out of his chimney,

Yep, there was a light inside. He's

there I thought and glanced at his

new short wave antenna as I came up the

walk, T.OM. was getting up-to-date, A

door sign read “Ring Bell” and a small
horn above QSL’d with “Who is there?”

“Its BJ”, T answered. The door opened
and T.O.M. welcomed me in.

“Thought T would drop in and hear what
is rotten in radio these days.”

“Yew said it, son. 8it down here and you
will hear lots.”

It was still daylight but just by force of
habit T.0.M. handed me a pair of phones.
As we talked he tuned around.

Then, “CQ CQ WORTH Q@ U 5DUM
QTC HR”. That seemed to suit T.0.M. OK
and he called 5DUM and added a QRV.
The 6 came right back and shot & message.

‘We copied it all OK and T.0.M. signalled
hack “RR 1 R OK KK"”. BDUM came back:
“ND QRN???? HR AGN” and he repeated
the whole message over again. T.0.M.
wallops the table a jolt, kicks everything
clear underneath and erupted a string of ad-
jectives deseribing an awfully punk ham

“Howling Oscillators? Why didn’t he find
out what 1 received first? ¥Ye Gawds....
Lissen to it!” he continued. Pretty soon the
signature was reached and T.O, M. adjusted
the spittune for local work and answered
5DU again,

RR 1 RRRRRRRRR OK TJR 1 RR OK
ALL OK RR HW NWK”, He sure ought
to get that, I said.
“ND sorry OM QRN but wl QTA HR”.

“Yeow! Gangway! Slam!” T.O0M.
heaved the phones in the corner and raked
his hands through his white hair and blew a
big sight of disgust.

Then he said “Huh! Wouldn’t that lid
do fine out on the ses somewhere and try to
tie up a coast sfation like that...Wow!

‘/____m_\

Another operator’s ticket folded up in a suit-
cage™, o
There was silence for & couple minutes,

And 5DUM comes back

then 1 asked T.0.M. where was his kitty.
He didn’t speak immediately.

Finally he asked, “Did you ever see that
write-up in QST about the Braden tuned
audio transformer for C.W. reception?”

“Yes”, I sald.

“Well—T started to make one of the things
and, as T was finishing the 50,000th turn on
the secondary, the bobhin head broke off and
let the whole winding fall apart. Why san,
it’'s just pure luck ne hams were present
then!”

“Did you finish the joh?” I asked.

“Finish! Uh—Why man, I ‘took that
mess of wire and heaved it cl«:ar through the
window out in the berry bushes, und Kitty
got so scared she jumped throug:h the broien
window and followed the Braden trans-
former. I expect she'll he hack any day
now."”

“Sure rotten Tuck”, 1 assured him,

To soothe his ruffled spirits T.0.M.
turned on the broadeast tuner and WOC
on. Then all of a4 sudden some blooper
sed T.0.M.’s bow.

“Weeees UWWWW oooooick wawp flop
ick squee owp.” 1 thought sure T.O.M. was
going to crawl right up into the loud “pEdK&"?
and get that birdie-—he surely registered im-
pending destruction.

“Who was it?" T asked.

“T dunno,” zaid T.O.M.,, but he’s going o
learn some radio Fthuette right toni;

Come on BJ. I know a positive eure for that
disease.”

“What's that?” I asked.

“Chmon, I show ye!” and we left the

shack in hiz “rattler”, T.0.M. driving like
mad right down through the main “drag”
in town.

“T Junno how ith’ gas i3,” he says, and
swerves the car into s filling station with
locked wheels drageging through the gravel.
As we stopped so did a uniformed motor-
cyclist,. He put his cvele up on its stand
and leisurely dusted off his coat, removed
his gloves and headed our way.

“Hello there,” he says

T.OM. returns, “Good evening™.

“What's your name?”

“My name’s T.0.M.”

*When do you want to appear?”

“Huh? What was I doing?”

“Better'n 30 right on Main Street.”

“{Th, well guess you're right.,”

“Of course, I'm alwaye right.”

“Alright, I’ll appear in the morning,” says
T.0.M. and the cop hands him a summons,

“Huh! Blast those two-wheel destroy-
ers,” he suys as we proceeded, But now he
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watched the speedometer like it was reading
miliamps., We stopped at some house, but
as it was dark now I couldn’t see much.
. T.0.M. returned with some kind of clock-
work under his arm running,

“Oho..An omnigraph, eh?” I says.
I thoug‘ht to myself, “T.0.M. has brains al-
right,” as T 1mag1ned varicus possible uses
that T.0.M. would put this thing te.

Yep, soon as we entered the radio shack
again T.0.M. booked np the omnigraph in
the antenna circuit on the broadcast tuner.
While things were quiet he turned all the
omnigraph dials upside down on the shaft
and opened the speed regulator wide open.
Then we waited for Mr. Blooper, Sure
enough, he came back resplendent with all
the howls and yowls known to this pestifer-
ous art and T.0.M. released the omnigraph.
Big Hi! [ never saw the 01d Man so happy.
We could hear Mr. Blooper wriggling
arcund, twisting, squirming like a snake on
hot coals and finally he must have found a
combination on adjustments where his set
didn’t oscillate.

“Fine!” sayvs T.0.M. “Bet he didn’t know
that before!”  Several times during the
next hour Mr. blooper et hm uzA-?)ox gpill
over but we heard him pipe down the os-
cillating right pronto, like he feared an-
other onslaught of 60-word-per hash.

“He's learning fast!” sy T.0.M.

“Not that 60-per hash,” I says.

“No, I mean his radio manners have i
proved !”

Changing the zubject T mentioned to T.0.
M. the new anienna of his I saw coming in,

“Yes, and say——that reminds me of an-
other rotten thing in radio, You know son,
some day 'm going to a Radio Convention
and if I ever find that hd.Hl pre&ent who ad-
vocated tin pipe masts, . Pl .. 'l sure
clean him.”

“How cum?” T asked.

“Well, I tried it and tried hard. This
ham said number 26 gauge rainpipe 2 inches
in diameter can be made into a swell strong
unsinkable radio mast. Yes sir, I'd jest
like to find him now. T had two tackles, six
hams, and enough gear, patience and per-
sistenice to raise three civilized masts, and
after crimping the pipe three times before
getting \ta,rt(_d we got it half way up when
without warning n‘ hu( kled up in fhe middle
and twisted into six dollars worth of scrap
tin. And oh, how all the hams and BCLs
gave me the horse laugh! Every time I'd
meet any racm hound any place I got an ‘I
told you so”. Rotteni”

“Qure was,” T agreed. “And say OM,
how does this new master ascillator kick
out?”’

“Oh, just fine,” says T.0.M. “You know
the reason I put that in was to set an ex-
ample for some of these awful ether warblers
#nd garling 8Bs we all hear down on short

And
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waves. Why don’t some of those birds ever
tune up their receivers on an upper har-
monic of their own waves sometimes and
eateh an earful of it? Boy——I bet if they
did they’d go hide in the woods.”

And as we flailed rotten Q$Bs some little
noise outside made T.0.M. slip out to see
what and who, As the door opened durned
if TWOM)s Kitty didn't come in. So we
gpent the vest of the evening feedmg’ up
T.0.M.3 cat.

An Input Transformer

UPERHETERODYNE constructors will
be glad to know that there is a fac-
tory made Input Transformer designed

to veplace the cumbersome honeycomb coil
transformers which have heretofore heen
used as input transformers. This new
transformer is the product of the General
Radio Company, and while it was designed
to function in conjunction with their own
medium  frequency transformers it will
operate very satisfactorily with any inter-
mediate frequency transformer having its
peak at about 10,000 meters (30 KC). The
new GR type 831 transformer is an air core
affair having its secondary permanently
tuned by a 500 puf fixed condenser. This
condenser” is sealed in the bakelite case
which holds the transformer. Appropriate
terminals are vprovided for inserting the
transformers directly in a superheterodyne

circuif. The transformer requires no ex-
ternal shunt capacity in order to make it
resonate at 10,000 meters. The lack of any
iron in the magnetic cirenit makes it tune
very sharply at this wavelength,

g,ﬁtraﬂ 3

Artgum, obtainable from any B and 10
store, makes excellent shock absorber ma-
terial for your m. g set.
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Tools Galore!

HE worst of the reactionaries who
deplore the broadcast craze will have
to admit that it has benefited the
radio builder. He certainly now has
u tremendous variety of good apparatus to
pick from, and just look ai the tools de-
signed especially for him, _
There’s the Stevens’ line of tools which
are illustrated herewith., Sets of wrenches
for hexagon or knuried head nuts, ex-
tremely handy in sassembling parts and
making connections, Oifset wrenches for
getting at nuts a regular wrench won’t
reach, Three different kinds of reamers
for different purposes as shown, and which

Adroit

PRI FANE O

SPECIAL TIPS

are useful for countless things. Seribers
{a fellow could weke one of these} for
layving out panels or for engraving vour
own indicating lines. Cutters for making
peepholes and u bezel beader to finish
them off. A drill and countersink in one.
An adjustable panel cutter that makes it

an easy job fto mount any panel type of
meter, and even a little clamp to” hold

serews, which will also smooth out burred
threads that would make a screw run hard
or not at all. These are manufactured by
Stevens & Company of New York,
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There is an excellent little tool called
the “Reachit” which is manufactured by
Caufman & Clough Company of New York.
This will grip round nuts very tightly as
we have fouund, and its jaws are formed
to fit the hex uuts. It takes quite a va-
riety of sizes as might be imagined.

The Goyer pliers are oddly useful be-
cause one can form a loop to fit the serew
over which it must be slipped. And do
this without any danger of error, for the
plier is marked with the screw sizes. In

addition it has a cutter between the
handles, This is manufactured by the

Goyer Company, Willimantie, Conn.

The soldering iron has also undergone
a metamorphosis, Many of us can remem-
ber when none vould be ohtained for less
Look at
varieties we

than twelve or fifteen dollars,
fow-priced

the number of
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have now. A very handy one is illustrated
that has several tips which are inter-
changeable, The goose-neck tip will be
found particularly useful for difficult con-
niections, If is manufactured by the Adroit
Tool Company of New York,
. Most radio and hardware stores ave now-
days carrying a full line of tools especially
adagted to apparatus; tools designed with
the idea that they probably will be used in
the parlor rather than in a machine shop.
We have illustrated here a few typical
ones. Iu addition to these there are many
types of coil winders, both the cylindrical
and spiderweb or basket-weave varieties.

The Fditor is in a pinch,
He needs about half an ineh,
Ta fill.
Aund 50 he writes this little verse,

(Exte‘usIVe cerebration and investigation has proven

conelusively that there exists no suitable ward, vim-

ing with “verse.” with which to terminufe th> next
........... 3

B
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A Simple 200 to 600-Meter Receiver

EARS apo when radiobroadeasting
was new to the general public the
Westinghouse people entered the
radio business with a receiver that

was a single cirenit affair. It took with the
radio public and its constructional features
were copied far and wide. People thought
+ for a long time that for simplicity and ease
of construction the single circuit tyvpe of

The following parts will be needed. Theyv
ean be purchased at almost any radio store.
Breadboard not smaller than 12x18 inches

1

1 500 uufd (.005 uid ) wvariable condenser
with vernier (1)

standard tube sockets

30 ohm rheostat (R1)

variometer (V)

12,000 upfd. (002 pfd.)

o s BO

fixed condenser {(2)

I 250 uufd. {00025 nfd.)
grid condenser ()

1 Audio frequency
former {T)

1 Open circuit jack (J)

L 5 megohm grid leak (R)

trans-

1 General Radio  277-D
Coupling Coil (I, and LI)

1 Hard rubber terminal
strip %4 x%%x6 inches

Binding posts

2 foot lemgths of tinned
: wire

inch brass angles
for mounting apparatus

20 No. 8 round head brass
wood screws 3 inch long

&

THE COMPLETED RECEIVER

receiver was in & class of its own. Thank
goodness that time was wvears ago. The
radiophone public no lnnger fails to see
{and hear) the radiating properties of the
single circuit set; no longer believes 2 single
circuit affair the easiest to operate and the
best DX.getter. We now have the neutro-
dyne, the superhetemdvne and a whole flock
of tuned R.F. sets and many others in-
volving many tubes, much money and a lot
o f radio knowledge gn the part of those who

vant to assemble a’set. We have not ‘n\?ﬁn
d dewrlptmn of a good simple receiver in a
long long time,

With the advent of standardized parts it
ig veally a sxmple job to assemble a good
receiver that is nof of the single circuit type.
The set we are describing can be assembled
in several hours and will give excellent re-
sults on all waveiengths between 200 and
600 meters. One stage of audio frequency
amplification is all that will be required for
headset operation. If vou must use a2 loud
speaker an additional stage of audio fre-
guency amphﬁcahon can be added easily.
Mounting the apparatus on a breadboard not
only tends to simplify the assembly but also
increases the efficiency of the completed set.

The coupling coil can be
purchased readymade or can
be constructed by winding 59
turns of No. 26 B5.C.C. magnet wire on a
2% inch hard rubber ovr cardhoard tube,
This is the secondary coil L1, A strip of
heavy paper inch wide is next wrapped
around the secondary as near one end of the

¥

2 ki ;.1.,.1.;|l;.;.£1|
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_THE CIRCUIT

tube as possible, This strip is held in place
by means of a 11rt1e glhue. QOver this paper
the primary coil L is wound. It consists of
15 turns of Noo. 26 8.C.0. erp The end

{ the primary neare%t the end of tube form
i3 connected to the secondary and to the

a
3
2
b
[
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ground. This allows the “free” end of the
secondary (the one away from the primary)
to be connected to the grid condenser, as it
should be. The rotary plates of the second-
ary tuning condenser C1 should be connected
to the grounded end of the filament circuit.

Regenerafion is controlled by means of the
variometer in the plate circuit of the de-
tector tube. The General Radio type 269
riometer is particularly recommended on
account of the very large variation in wave-
length posgsible with it. Any good wvario-
meter, however, can be substituted.

All of the apparatus is mounted by means
of the brass angles that are bolted to the
various parts by means of appropriate bolts
on the apparatus.

When wiring the set take care to connect
the “F” terminal of the audio frequency
transformer directly to the—& volt terminal
on the binding post strip. The safest thing
to do is to wire in the filament circuit first.
After it has been completed connect the A
battery to its terminal on the set, and see
if the tubes light. Then wire in the plate
leads and B battery wires and finally the
coupling coil and its tuning condenser.

A set of this type will give very satis-
factory headset reception over distances be-
tween 500 and 1,000 miles under good con-
ditions. At night during the winter months
and with a good antenna it is even possible
to exceed these distances.

A New Tungar Charger

HE improved type of Tungar charger,
T while basically the same as previous

models, has several added features
which add to its value. This type of
charger s especially adapted for charging
A batteries. Az the c¢harger has a two
winding transformer, instead of the auto-
transformer which was used in the previous

FIG. 1.
EXTERNAL VIEW OF NEW TUNGAR CHARGER

gets, it is unnecessary to disconnect battery
leads from the radio set when charging the
battery. This two-winding transformer
also prevents any accidental burnout of
aither the Tungar tube or the vacuum tubes

in the set if a ground is placed on either the
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charger or the filament eircuit of the bat-
tery. Leave the charger connected to the
battery; when it is desired to place the
battery on charge simply plug in the at-
tachment plug into the nearest socket and
the charger starts operating.

There are four binding posts and a lamp
socket mounted on the rear of the charger
cagse (Fig. 1). One of these posts (the
lower right hand one) is the ¢common nega-
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tive post. The upper left hand post marked
6V is connected to the positive terminal of
either a 6 or 12-volt battery. When con-
nected to a 6-volt battery the charging rate
is 2 amperes, while on a 12-volt battery the
charging rate is 1 ampere. The lower left
hand post is for charging either a 2 or 4-
volt battery at 1 ampere. This charger may
also be used to charge Edison A bhatteries
consisting of 1, 8 or 5 cells.

The Improved Type Charger also will
charge storage B baiteries. When used for
this purpose a 25 to 150-watt lamp is in-
serted in the lamp socket on the outside of
the case, the negative terminal of the B
battery is counected to the lower right hand
binding post on the back of the charger and
the positive terminal is connected to the
upper right hand post. The correct size of
lamp can be determined from the curves
shown in Fig. 2. To charge at .1 ampere
rate a 25-watt lamp should be used for a
24 to 48-volt battery; a 40-watt lamp for a
T2-volt battery and a 60-watt lamp for a 98-
volt battery. In no case should the charg-
ing rate for storage B batteries exceed .25
ampere. Both the battery and the charger



are very likely to be damaged if the charg-
ing rate is too high. Yo charge at a .25
ampere rate uge & Hl-watt iamp for a 2
45-volt battery; a 100-wati lamp for &
volt battery and a 150-watt lamp for
volt battery, Asz in the cage of the A bat-
teries, it is not necessary to disconnect the B
batteries from the sct when charging. The
famp on the case burns dimly when the bat-
tery is charging satisfactorily. If it burns
brightiv the hattery convections are prob-
ably incorrect and should he checked.

The new type Tungar tube is electrically
identical with the old tube. Mechanicallv,
however, the tube is different. There is no
plate econnection fo be
all leads ave properly connected when the
tube iz screwed in to the socket inside the
charger case.

A New Wavemeter
F(‘"‘)R some time there has been quite a

consistent need for an intermediate
wavemeter; something between the 2
per cent accurate condenser-coil combina-
tions and the precision type suitable for
high class laboratory work., The Wireless
Manufacturing Company of Canton, Ohio,
has made meter available,
In their rvpe A instrument {photographs
of whuh » shown) consists of a con-
denser nerosz one of the two coils and a

EXTERNAL VIEW OF THE WAVE METER

hXF'd crystal detecior and D.
les Aeross terminals of «

wle lurn pick-up il. Two itwo coils
terminate on three plugs fitting sockets on
the ends of the three long rods. The mil-
fiameter is a 0-5 Waeston instrument.
Binee the ¢rystal is in geries with the meter
there is no danger of the meter being
burned out. [If the coupling between the

¢, milliam-

i

1k

7

made externally-
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wavemeter and the transmitter i too
close the erystal will burn out {and need
readjusting) before the milliammeter will
be burt. The parts are mounted on =
yuarter inch aluminum plate to which a
ground post is attached. The inside of the
instrument eabinet is lined with sheet cop-
per which makes contact with the alumi-

BACK VIEW WITH CASE REMOVED

:
num plate, shielding the wavemeter thor-
oughly.

The condenser is fAited with g geared
slow motion device which is positive and
gmooth running, The condenser itself has
a vernier scale that allows the condenser
setting and wavelength adjustment to be
very accurately vead. The precision of
calibration in the type A meters is
A geparate condenser capacity calibration
curve is supplied on ordex, and the con-
denser terminals are made available by the
use of small contact jacks which it over
the two rods to which the condenser is con-
nected,

The type B wavemeter is sin
type A with a few exceplions.
aceuracy on the order of 5 per cent is not
needed the B meter can be used. A con-
denser of high quality but lower cost is
substituted. In place of the erystal and
D, €. milliammeter a low resistance lamp
has been inserted in the single turn pick-
up eirenit. This lamp is visible through a
peep—hnle The calibration of the type B
meter is accurate within I per cent.
~ Four coils are available for use
this meter. They will <cover
bands from 17 to 550 meters.

. with
the wave
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{’hina to Chile!

A very splendid piece of DX work was
done in the evening of July 13th when
NUQG, the TI. 8. 8. Pillsbury at Chefoo,
China, worked ch1EG at Vileun, Chile. A
message to the A.R.R.L. Headquarters in-
forming the gung that NUQG is operating
daily was sent to c¢h1EG who promptly
QSRed to uBJP. Subsequently NUQG and
c¢h1lEG were Q80 four conserutive nights
and they had little trouble holding each
other for an hour or so 2ach night,

The transmitter on the Pillsbury was
assembled by and is being operated by O. T,
Cooper. It consists of a single 50 watt
tube fed {from the 500 cyele spark trans-
mitter supply generator through a 1100
volt transformer. When operated at 40
meters the eleventh harmonic of the very
large =hip’s antenna is nsed and when
operated at meters the fwenty second
harmonic of the antenna’s fundamental is
used. In both cases an antenna current of
two amperes iz secured. On 29 meters
NUQG has worked 450 miles in daytime;
the 40 meter wave being used for night
work., (see NUQG’s list in Calls Heard).

The Chilean station is the most southerly
in the Western Hemisphere we have any
record of. It is owned and operated by Mr.
Edmundo Guevara and is situated on a
form 11 miles from Vileun. ¢h1EG has two
transmitters, a 170 to 300 meter outfit and a
20 and 40 meter set. The latter was put in
operation about the Ist of July of this year
and its first DX work was with NUQG.
Power is obtained from a 6.5 K.W. generator
driven by a water wheel. The transmitter
for 40 meter work uses two 50 watt tubes.
ch1EG has been QSO 6JP, 9ZT, 1PL, FACL
and a few ovher U, 8. stations. He has
been heard by a great numher of the ganeg
among whom are included 6BUR, NVE off
West Coast of the 1. 8., 4ATEC, bzlAXK,
KFUH, 8. 8. West Jester 11.000 miles away
and bB7. Guevara is testing nightly with
NUQG on vsry short wavelengths., They
establish communication on 89 meters from
6:40 to 7:40 AM. Chilean time (E.S.T. one
hour later) and egradually QSY until con-
tact is lost. 1EG is anxious to arrange
very short wave tests with any of the gang.

In Uruguay there are no government
regulations under which the amateurs oper-
ate. The hams there have assigned their
own call letters and use any wavelengths
they desire. At present there are ten trans-
mitters in operation.

A new station in the Canal Zone——the call
is 99X.—and the station is operated by Wm.
Rieger, U, 8, Naval Air Station, Coco Solo,
Canal Zone. The power is one 50 watt tube
and he was first QSO The States when he
worked 1PL.

The current issue of the U. 8. Coast Guard
Radio and Communication Circular contains
the following: “During the International Ice
Patrol just completed by the Tampe and
Modoc both vessels kept a nightly schedule
with {*2 amateur station 1BQQ located at
42 Un.on Street, Mansfield, Mass.,, owned
and operated by Mr. George Howard. The
Modoe and Tampa in carrying on communi-
cation with 1BQQ used a Type T1 trans-
mitter and the CGRI (superheterodyne) re-

ceiver. Mr. Howard’s station uses a 20
watt tube transmitter. The distances over
which communication was maintained

varied from 1,000 to 1.400 miles. The
schedule maintained with 1BQQ was very
reliable and enabled the officers and crews
of both vessels to send and receive mes-
sages to and from their homes, Mr. Howard
very kindly forwarding all messages re-
ceived. This kindness was very much ap-
preciated by the crews of both vessels who
take this opportunity to thank Mr. Howard
for his untiring effort and kindly courtesy.”
To which 1BQQ adds that neither of the
ships could be copied when using straight
C.W. due 5 their rolling and pitching, but
their 1.C.W. signals were always good. This
work on 1BOQ’s part took place on 150
meters. 1BQQ even put a phone signal to
the two ships when using two oscillators (5
watts each) and two modulators.

L

D. Arakawa, Radio Engineer of the De-
partment of Communications, Japanese
Government gives us the following data re-

_garding station j1A A located at Saitamaken,
“Japan:

: There are two t{ransmitters in
operation. One is for the 20-meter band
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and uses a single Marconi quarter k.w.
tube in a Hartley circuit and the other uses
two UV-208 tubes in & Hartley circuit for
40-and 80-meter work. The antenna is a
60-foot vertical cage.  Antenna current
with either transmitter is one ampere. A
Reinartz receiver with one stage of audio
frequency amplification is used for re-
ception on all wavelengths. Any eom-
munications to j1AA should be addressed to
Iwatsuki Radio, Saitamaken, Japan.

GEA reports that his signals were ve-
ceived by 0-AAZ in Capetown, South Africa
at 3:356 P. M. South African time. If
6EA’s sigs travelled over America and the
Atlantic they would have encountered day-
light 21l the way and would have travelled
a distance of approximately 9,000 miles,
while if they went the other way around the
distance would have heen roughly 14,000
miles, daylight in South Africa and dark-
ness from Log Angeles out.

New regulations in Argentina will allow
amateur operations on any wavelength be-
tween 0 and 190 meters except during B.C.L.
quiet hours that are observed between 1300
and 1600 G.M.T. The maximuum wave-
fength during these hours cannot exceed
125 meters. Amatear fones and I.C.W.
transmitters are not silenced during the
quiet period.

The (Czechoslovakian government will
grant a license to operate a short wave
transmitter to any person provided they are

d if they can prove that they intend to
] the transmitting stations for
scientific purposes only.
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NOTICE

TO BRAZILIAN AND SWISS MEMBERS

v OF THE 1. A. BR. 1,

The members of the International Ama-
teur Radio Union residing in Belgium, Bra-
zil and Switzerland are hereby advised that
the minimum required number of members
bas been received from these eountries, and
the Union are hereby declared existent.

In accordance with Article III, Section 3.
of the Constitution, a National President
is now to be elected in Belgium, in Brazil and
in Switzerland, to serve for a term of two
vears. His powers and duties are outlined
in the Constitution. You are invited o
nominate a member of the Union from vour
country to become your Natonal President.
Articie V, Section 10, specifies that in order
to be eligible the nominee must not be com-
mereially identified with the radio industry
and that he must be 8 member of the Union.
All nominations must be received by Nov.
15, 1925, immediately after which ballots
will be prepared, listing all the eligible
names placed in pnomination, and mailed to
you for the actual voting., Address wour
nominations to International Amateur Radio
Union, 1711 Park St., Hartford, Conn., 1.

K. B. WARNER,

. International Secretary-Treas.
Sept. 1, 1928,

The attention of zil of the readers of
these columng is drawn to the application
blank for membership in the International
Amateur Radio Union, the {nternational or-
ganization of radio amateurs interested in
two-way telegraphic communication, to be
found at the bottom of this page. The or-
ganization is growig rapidly. We need
wou, OM. Fill in the application blank!

Execuative Committee:

APPLICATION BLANK

International Amateur Radio Union,
1171 Park &t., Hartford, Conn., U. &, A,

T am interested in the objects of the International Amateur Radio
TUnion and desire to hecome a member. [ '
ship, to abide by the Constitution and regulations of the Union. I attach
£1.00 covering my first year’s dues.

................................................

{ Remittances should be made ‘pnyahﬁl&ﬁ ey The International Awaieur Radio Unien.)

PP &+ 2251

I agree, if elected to member-

{Name}

{Htreet or Box Address, e

{Country}
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Mr. W. G, Dixon, Secretary, British see-
tion of the LA.R.U. writes us the following
report of British activities:-—Saveral New
Zealand and Australian stations have been
worked on low power and a series of tests
show that it is possible to maintain good
communication under favorable conditions
with a power input of less than 30 watts,
In one instance on July 22nd 2LZ worked
z3AL 'when the latter was using only 2%
watts input, which represents 5,000 miles
per watt. NRRL became audible again
about the middle of July when the Seattle
was approaching New Zealand and a mes-
sage for Washington was handled by g2NM.
220D and g2L7Z also have worked him on
40 meters,. WNP and WAP have been
handing out excellent signals most of the
month and a number of messages have
been taken from WNP by g2KF, g287Z,
g2CC and gZNM on 40 meters.

Most of the British stations are using
the 45 meter wave length although in most
cases a gseparate 23 meter wave is available,
Daylight work on the lower wave, however,
is very unreliable; the 45 meter wave seems
to be the most reliable for 24 hour communi-
cation except for an hour after midnight
when distances up to 500 miles cannot he
bridged satisfactorily., North American
gignals are received best from midnight to
2 A. M. while the South Awmerican signals
come through from 11 P.M. to 8 A.M. New
Zealand stationg are heard best from 5 A.
M. to 6:80 A, M. and the Australians from
6 A. M. to 7:30 P, M. DX work has been
seriously hindered on a number of occasions
by QRM in the 35 to 40 meter band from
European stations using raw A.C. plate sup-
ply. All of the British gang are invited to
send in reports of this sort of QRM so that
the stations concerned may be communicated
with. g2NM has worked a string of A's
and Z's and his power fone is now getting
out well. g2LZ has done an excellent
month’s work, having been QSO a number
of A's, #'s, two R’s and was Q80 a new
country.
~Y-TXX of Jugo Slovakia. B5SI has been
doing some wonderful low power work and
has succeeded in lowering his previous
record with uwlPL. On July 25th they
hooked up again and were in communication
with an input of only .84 watt. The same
day gbSI repeated this feat by working
ulCMX on the same input. g2VX of Aber-
deen has connected with Palestine BSM on
45 meters. A new contact. g20C is still
going strong, having worked several 7’z and
having taken 3 messages from WNP, g2KK
has logged 0A47 on 48 meters.

M. Robert Audureau, f8CA and Secretary
of the French $ection of the 1.A.R.U. writes
the following report on French Progress;—
f8BV at Paris with an input of 65 watts is
frequently Q50 New Zealand and Aus-
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tralia, On the 34th of June he worked
bzlAB with an input of only 80 watts.
£3QQ with an input of 66 watts has been in
communication- with a2BC at Sidney, Aus-
tralia on 37 meters and £8SM is working
two way with Brazil, Argentina. Australia
and New Zealand on both 44 and 21 meters.
On June 20th £8CT was in touch with 2z2AE
and z2YT between 0527 and 0657. With an
input of only 20 watts fRRDI worked bz
28T on a wavelength of 87 meters. At the
time 28T input was 26 watts. f8SM when
using a loop transmitter working on a wave-
length of 4.5 meters has secured a range of
approximately 18 miles and with = loop
transmitter operating on a wavelength of
&b meters (85 centimeters) he has worked
17 miles in daylight. With an input of only
30 watts f8ALG bhas had two way com-
munication with 22AE and z2AC regularly.

On June 7Tth the first two way com-~
munication between Belgium and Brazil was
established when bK2 worked hziAB for an
hour and a half. bK2 operated on a wave-
length of 75 meters and bz1AB was on 37
meters. bK2 is anxious to arrange 5 meter
tests with U. 8. hams, He can be addressed
eare the Reseau Belge,

‘While there are nearly 80 transmitters in
operation in Switzerland only one is “official~
ly” licensed. His call is h9XB and his QRA
Marcel Roesgen, Geneva. It will be remem-
bered that Roesgen was one of the pioneer
receiving hams during the first trans-At-
lantic tests held in 1921,

Amateur transmission has just com-
menced in Northern Ireland. FEric Megaw
of 3, Fortwilliam Drive, Belfast, has been
assigned the ecall 6MTU (using “g” as an
intermediate, of course) and he is QSO all
parts of Europe with a set using four 5-
watt tubes,

The call letters of the Manchester (Fng-
land) Wireless Society which were formerly
¢2FZ, oBMT and ghMS have been changed
to g6MX, the one eall taking the place of
all three of the old ones. The society is
agreeable to arranging tests with any dx
hams. A request addressed to the Secretary,
66 Oxford Road, Manchester, will bring an
immediate response.

NVE, that wicked signal we all have heen
hearing just below 87 meters, is The (Call
of a short wave set on the U.8.8. 7tah. She
has just returned from a trip from An-
mapolis _to the West Coast. The trans-

(Continued from Poge 54}
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1ARE, Pittsfield, Mass.

HE major portion of the equipment in
T use at this station was made by its

owner and op A. W. Everest. The
transmitter consists of a gingle 50-watt low-
impedance tube workin<z in a coupled Hart-
fey cireuit. Plate supply is obtained from
a homemade 1100-volt fransformer (550
volts on each side of center tap) fed to the
plate through a brute force filter consisting
of a 30-henry choke and 2 2-ufd condenser
acrosg the line on either side of the choke.
The key click filter consists of an audio fre-
quency plate reactor in the hiph voltage
line with a 1-ufd condenser across the line.
The iilament transformer is a Christmas
tree lamp affair. In lien of a ceater tap two
Xmas tree lamps {to match the transfor-
mer) are connected in series across the
transformer’s secondary and the grid and
plate returns from the tube are eonnected
to the midpoint between the lamps. In
order to clean up the note and hold it a 23
plate condenser is connected across one turn
in the grid coil.

The receiver is a beautiful job The eoils
are mounted way up in the zair where they
are away from everything., They are wound
with No. 16 d.c.c. magnet wire to a diameter
of 3 inches. The turns are spaced and held
in place by means of three small celluloid
gt¥ips to which they are cemented with ba-
nana oil. A three plate National condenser
across the secondary will cover the 40-meter
band when there sre 9 turns in the second-
ary cnil. Fonr turns with a three plate
eondenser will cover the “"\ meter band and

is used. The detector tube iz mounted up-
side down so that the grid and plate leacs
come ot on top and near the coil supports.
Tre pgrid condenser is mounted high above
the haseboard and everything ejse. Regen-
eration is controlled by means of a 250-pufd
variable by-pass condanser across audio fre-
quency transformer and B battery. A.R.F,
choke is used in ser‘es with a tickler and
audio transformer, tho.

The antenna st TARE is a single No. 12
enameled wire, semivertical, 100 feet long
and 75 feet high at its maximum point. The
counterpoise 18 a 4-wire cage 60 feet long

CLOSE-UP OF THE 1ARE RECEIVER

#nd situated at right ansles to the antenna.
5t snvs that o3 soon ay he gets through
perin after clearing WAP-WNP

for the 80-meter band a 21-turn Lorenz coil he is going to improve the antenna system.




Uctober, 1925

OCXX, Cedar Rapids, Iowa

HIS station was the first to be in com-
munication with WNP on 20 meters and
has been WNP’s mainstay ever since

for 20-meter work. ¥ts owner and operator
Arthur A. Collins, believes in simplicity
for efficiency. Yook at the photograph and
sep how beautifully simple both transmitters
shown therein are.

The big tube set has only been used on
the 5 and 20-meter bands due to the fact
that Collins has not sezured a decent plate
gupply for it for use on the higher wave-
iengths. The tube is normally worked with
an input of close to 1XK. W. in a slightly
modified Reinartz circuit. As soon asz a
mercury arc rectifier is obtained the big tube
will probably be unsed on all wavelengths.
The inductances are copper tube helixical
forms temporarily bupported on two long
elass bars, For use in the Reinartz cireuit
thase bars are very long allowing great
lat'tude in coupling between the two eoils.

The smaller set which has been in use at
90XX for some time wuses a single 203-A
t=ha with a filtered S8 tube rectifier supply
d-livering 1,500 volts to the tube. A rather
vnigve arrangement of apparatus is seen in
the B0-watt tube set. The tube Lugether
with plate blocking condenser C1, grid
condenser 6, grid leak and R. F. o, are
mounted on a l.)reddboard The P, F and
G terminals from the tube are 41‘ranged on
a hard rubber terminal strip o that the con-
nections between the tube and different
“hreadhoard” tunine units can be quickly
made. The 19-meter breadboard consists of
eoils #nd condensers for a 3-coil Meissner
eirenit. The antenna coil 1.8 terminates on a
terminal strip carrymg‘ posts for the anten-
na snd counterpoise. For 38 and 76 meters
another  breadboard has  inductances

mounted for a coupled Hartley eircuit, with’

proper terminals for the tube and antenna
circuits, This is a most flexible layout—
one that should find much use in combined
experimental-traffic stations,

. 9CXX has never been blessed with a good
antenna location. Due to opposition it has
been impossible to erect a good antenna.

The present system consists of a single
RFC S b
+ | — ' l
g LAERCAAIABLE |
1500V b dread !
[
5 :
G
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179 moder Brose Buard” 20z 7 metor Boared
ANT S ’g-"'"-l
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CIRCUIT AT 9CXX_

R.E.C—150 turns No, 24 D.C.
1, €2 and C3—250-ufd,
(, —iﬂ-pkate Luple wawd

. 234 inches diameter.
3-R veceiving econdensers,

250 u[d same.
L1—3 turns of 14
diameter,
Li2~2 turns simitar to L1,
L.3~1 turn similar to Ll.
i4 and L5—I10 turns Yi-inch tubing, 5 inches in
diameter.

-inch copper tubing, 3 inches in

wire antenna 50 feet long and a 48 foot
counterpoise 29 feet below the antenna.

The receiver is the conventional Reinartz-
Weagant arrangement used with one stage
of andio frequency amplification.
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7NT, Butte, Montana

Abner R. Wilson, an old time ARR.L.

man. It was first on the air early in
1928, Since then innumerable changes and
additions have been made until the result
is the nice looking layout shown in the
photograph.

The transmitters are three in number;
a B-meter set using one b-watt tube, a 20-
meter set using another 50-watt tube and a
40-meter outfit using 2
Plate supply for the b-watters is obtained
from either a 500 volt M. (. or from the
¢ity mains through a transformer and the
rectifier and filter shown under the table.
The plate supply for the bH0-watt tubes
comes from the homemade power transfor-
mer {(filament supply also from this trans-
former) under the table. The primary of
the transformer is tapped for accurate
voltage regulation of the filament supply.
The chemical rectifier is a very neat job and
contains plenty of jars.

There are a number of receivers available,
At the extreme left is an Ultradyne B. C. L.
superhet with an antenna coupler at the
vight of it. Next is a three circuit regen-
erative for B. ¢, L. and 800-meter work and
on t' e aperating table are two regenerative
sets for waves below 200 meters. On the
shelf above the operating table is a 3-¢ircuit
honeyveomb coil receiver used for long waves.
TNT is well supplied with laboratory ap-
paratus. There are four calibrated vari-
able condensers, a 2,000-ochm resistance
box, two wavemeters, & set of standard
coils mounted and ready for use in exper-
imental hook-ups, a good assortment of
indicating meters. D.C. and A.C. supply
panels, S-imeter wavemeter and other ugeful
and essential laboratory devigss, THis is
onr idea of a good traffic and experimental
station. When TNT wants to operate he

T HIS station is owned and operated by

50-watt " tubes. °

doesn’t have to rebuild the transmitter or
receiver because he has been experimenting.
The relay apparatus is kept intact and the
laboratory apparatus is entirely separate.

ILAARU NEWS
{Continued from Page 51)

mitter consisted of two 50-watt W, E. tubes
in a coupled Hartley eircuit. The recziver
& conventional Reinartz and one stage of
audio amplification.  The operators were
Midshipmen Jordan and Offutt {(3BUR of
Annapolis) and Chief Radio Electrician
Moran.

The 1. &, 8, Wyoming, NWQ, will be in
Southern waters all fall and Ensign §. A.
Hammond, jr. of 1UV, will operate & low
power short wave set on board. Hammond
asks the co-operation of all hams in and
around the West Indies and in the Southern
States. The call, again, is NWQ.

There are only two active transmitters in
Denmark at the present time, d7ZM and
d7EC. Of these two dTEC, Eigil Cohrt of
Charlottenlund is in operation wost fre-
guently. {d7EC can be heard almost every
night on the East Coast. He started up last
winter with a quarter k.w. tube working on
93 meters. In June the dropping down to
45 meters and worked niCMX right off the
reel, Since then he has worked the States
almost every night and has had a nightly
schedule with ud8A for some time,

There are 26 South African stations en-
gaged in relay work. From this number
AdZ, A4L, A4V, A4E, AdM, A3Y, AST, AU
and A3V are doing the most DX work.

{Continued on Page $8)
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LARP, Fden Park, R. L.
sawt, tagk, 6bij, tbur, Sbwj, bcgw, 6eig, Geto, Bts,
Gve, Tdd, T, 7sf, g2ce. g2dx, glgo, wifu, w2kf, glkw,
g?kz. g2z, ginb, gdnm, w2od, g2rb. ngh ®Zsz, wltf,
w2wj, gief, ghrao, ghnn, gbpu, pbhpz, whai, wéfg, wékk,
w6nf, gtd, gbtm, isba, fset, f8go, {8pl, fBwag, féssm.
fiwi, fhaq, conl, ooll, opei, diee, sear?, sears, seard,
ilaf, ler, lgn., Imt. bzlab, ¢2le, ¢2mk, be‘r, mib,
mlaa, miaf, mbx, nzlac.
PY, Longmeadow, Mass,
dane, d4du, deg, der, 4f1, 4iv, 41j, 4jr, 43s, 4mi, dosa,
doi, 4oy, 471, 4rm, 4ew, 4sa, 4si, 4sh, 4ts, 4tv, dux, 4xe,
bae, Bacl, Safd. Bagn, Dail, bame. Baph, bax, Bew, Hhy,
Sams, Bni, boa, Bse, buk, bzai, 6abg, $agk. 6bgv, Gbni,

6bto, Begw, Gesw, Gidab, 6dah, 6dai, 8dn, 6fi, 8kk, 6nx,
‘drr%.

6tx, Gve, 6xad, Gzac-NPU, 9adr, 9akf, 9bpy.
9dbz, 9dde, 9dfh, 9dkv, 9drz, Yece, Yhp, aZem,
a2ij, a2yi, adbd, albm, asbaq, adef, abda, cdgt,
fralg, £8bf, Thee, {8gm, flwa, g’hf ginm, giwj.
@B, whav, gékk, mlaa, mlb, mik, m¥a, o2ld, g2mk,
raf2, reb8, 22uc, zlae, zlxa, zdaa, zdag, zdak, zdal,
z4ar, zias, ohleg. aga, nkf, nrel, Rz, nve, wap, xda,
2ADU, Rutherford, N. J.
4af, 4z}, 4du, deg, der, 4it, 4jr, 4iv, 4oy, drl, 4rm,
4sa, dtv, 4vi, 3afd, Balv, Sew, *bke*, Blh, buk, bzai,
famm, S8aqp, Fhby, 6bhz, 6btu, 8cah, bego, Gegw, Sdah,
6fa, dve, Bzze, %adk, 9Yado, %Yaog, 9Yapx, Jatq, Yauc.
9bbp, he, ‘)hok dbov, Ybna, Ycap, Yche, #cca, Hees,
9egx, ckl, 9eln, 9dih, 9diq, 9dip, 9dka, 9dpx, %dum,
Yawyz, Yeas, 9eJ s, 9bp, 9ad, Yuq, 9xn, Yzb, aZds, a2yi.
a3bd, ashq, mlaz, m9a, nzlae, nzfxa, tzdak, nve, nedl.
2EAR, Red Bank, N. J.
dae, famm, Gawt, Bban, 6bbv, Sbgv, tbur, 8bil, 8eah,

bogo, Gegw, Behs, Besw, Geto, beix, 6dah, 6dai, 6dn,
8ih, 6rp, 6ts, Bsb, &ix, Taek, 7dd, Tit, Tno, Tuz, 9£j.
gsn, aZbk. a . a2ds, aij. aZtm, alyg, alyi, albd,

udef, alvx, aviy, anrrl, zlao., z2ac, z8xa, wdak, zdal,
xiar, bb9, beber, bziab, bz2sp, elam, q2by, e2gt, diec,
dx9, w2kf, gPsu, shdh, 25lb, 6th, fRee, hufxi, noba.
iler, jlaa, mian, miaf, min, mda, prdja, prikt, prdri,
prdoi, prisa, reb8, g2yt
2CTH, Troy, N. Y.
40 Meter Band

hziab, bz22sp, q2mk, diee, fRet, gllkf, gz"nm, g?od
g5z, ghbv, ghsi, gt’ilj, gitnd, vibb, Ipz, 4ei, 4:a, 8aii,
Gasu, bbby, 6et, 6egw, beto, 8ve, wir, wnp, wap, nerk,
nfv, nve, 5lh, Box, sge.

. 2EV, New York City.
40 Meters

Taae, lam'. 1aiu, lapz, lawq, laxa, lazw, 1bge, ibtr,
lemx, lef, San, Saef, 3afw, 3bel, 8bjp, Scel, 3ckl, 3hd,
4ane, fae, fer, ifg, hJ, 4oa, 4oy, 4rz, 4si, 4w, 4xe. Babi,
Saaw, bhy, hnj. 6ph, bay, Huk, 5va, Gagk, Gegw, Gess,
@zh, Baa, Baap, 8ae, Saee, Rafd, Raiv, 8akb, %apo, &aul,
Say, Sbhdu, %blp, 8bmb, Kbnh, Rblp, uy, 8bymn, Sbyv,
feet, 8ckf, Senl, Rep, Rdnf, Bdgb, 8dof. Reh, Hgi, Low,
90q, 9ado, 9aek, Yakf, %9amx, Yaqgt, 9atq, Pazp, 9bbj,
ghen. 9bes, 9bex, 9beb, 9bek, 9bht, Ybna, 9bpb, 9bvh,
Obyw, %ecen, Scuo. Ydae, udex 9dkv. 9dit, 9dpx, 9dqu,
Adrr, Sduj, 9dtk, dgx, Yag, Qpb, Ywo, 9wu, 9k, nrril,
clam, e2bv, ¢3aa, c3gg, alyi, adel, chlre, g4al, milas,
mfa, rfbs,

LW, Silver Lake Farm, Willow (rove, Pa.
40 Meters,

Gagk, Aaij, damm, 6bbv, 8Sbgv, 6bil, 4bix, Sbmw,
beev, Bego, (‘:cgw, 6ehs, fehz, Gcix, Besw, Gittp, 6dah,
6dai, Gzae, Tuz, Tya, aZbb, a2em, afds, alij, ﬂ"fm,
a2yi, aZyvg, alhd, adbqg, udef, a3ju, udxy, zZae, zlaq,
zdxa, z3br, zdua, zdam, zdak, zdal, wdar, prdri, prisa,
mlaf, mlb, gZmk, beber, ngf. ilas, raf2, chleg, br7,
fx1, In, iefuh, kfvm, npg, npm, npu, hve, nrrl, nedj,
numm, pof, sge, wap,

4UF-4RJ, Santurce, Porto Rice.
tano, luf, lajg, laep, law, iauk, larf, laai,
isap, isos, lar, imei, lalw, lape, lang, latv,

ahg,
AXa,
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iaiu, ibd, 1buo, ibge, ibgk, 1hat, iemf, iekp, lemx,
leln, ich, ler, leak, leo, leab, imy, ino, ite, ]pl
1xl, Ire, lnm, Isou, luw, lxu, iwl, ive, 2ag
2ufn, 2aky, Zuep, Zamf, Zagy, 2udk, 2air, 2bee,
2hew, Zbeu, zbmz, Zbui, 2bkr, 2bxj, :?:bc.
2buy, 2bg, Zee, (‘tm Zey, Sdty, 2 a
2ds, 2dx, 2gb. 2ha, 2In, Smu, 2
Baew, Sag, Sanv, 3afq, Jaha
3bet, 3bva, 3btq. 3eva, 3edk, 3¢
3, Amv, 3iw, 3=, 3ly, Suy, 3qw, 3sf,
4by, 4id. dew. dua, 4xe, ity der, drva, drm,
4xx, Beas, bom, bot, dog, Huk, bwi, 3a
Sauh, Snw, Sawa, Badm, Saul, Shhm,
%{n Zben, %bhk, 3blp, Rapo. Zecer, fele,
g, Beva, Bevd, ‘mka, avl, Sdme, 3dfk, o, Beng,
islf Spl, Bxk R8iqz, sry, Brv, Xaf, Sup, Dap, , Dbbj,
&bpb, 9hoa, 9bht, Hexx, 9ccl, Burl d, Yqr, fxw,
9onx, 9es, diee, gbdh, gZnm, g wpemm, g2by,
olar, £3bt, 18dg, pof, vow, wbg, wdbo, agsa, ber.
AGE, San Angelo, Texas.
40 Meter Band.
laap, labp, laci, lae, iaep, lafp, iahl,
ibyx, leij, 1ckp, icmp, lemx, lere

m. Ba]p

\ang, bz,
dn, &(*Jn, o, 3

tang, 1bhs,
fx. lts, 1uf, iuw,

2aa, 2Zbee, Zhva, Zegi, Zovi, sdx, 2 dhkeg, Zwp, Zxaf,
Aab, :¥agw'. Saha, 3bao, 3bsu, 8bva, 3cel, Jot, dask,

dava, deu, dor, 4f1, t, 4bk, div, 41j. 4is. 4iv,
dkw, 4li, 4oa, 4rm, 4tv, Sabg, Oue, oalf, Gayxk,
Gaiv, Baop, Baqp, Garw, Gaum, 6bby, 6hdj, 6bix, ﬂbjj'
8bni, 6Gebi, Gego, Gegw, 6Gelp, Gemy, Gers, det, Gesw,
8dab, 6dah, bea, Bebg, 6js, 6nx, Brv, ‘Jsh 6ix, Gve, Hws,
Tap, Tay, nbr, Juz, %ac, Saly, faxn, v, Rhtk shyn,
8bzi, Beaz, fced, Bejp, Bdjp. Bdrs, 8eg, 8In, 2pl, 8sf,
8ty, aZbb. a8ef, oife, miaa, mlaf, mlb, mik, mln.
mYa, pilhr, Aur, npg, npu, nkf, nrrl, nve, wiz, wap.

Q. San Diego, California

laso, lac, laf tahg, 1nja, lajx, lamd,

lamf, lana,

lare, lasf, lawe. taww, larh, laxa, lavmg lazw, lbree,
lce, lcki, ickp, lemp, lemx. ldat, lef, iga, 1hn, lii.
Ipy, igm, irg, 1irr, 11‘6‘, luw, ixam,
Zbee,

foj, low, lpl,
lzav, Ixa, iyb,
2bgi, 2br, 2bse,
2eck, 2Zkx, Zmu,
aapu, 3apv, Jav.
Bea, kg, 3lg, Boe, . #Bvw, Swb, 8z0, 4au,
4en, 4du, 4fu, s ‘-m‘ 4;\1‘. 43w, irm 4ry, dsa, dsi,
4tn, 4ux, 4xe, Saah, baal, bacf, Bacl, Eyado, Hadz, .»ah,
bajh, Bajj, bamh, bapu, bagw, Basv, Batv, Satx, bev,
F)dl, beak, bhi, Bhy, &ih, dka, bkk, Sig, &ir, Bls, Bnj,
hng, Bov, Hox, Sph, qu‘ fsd, buk, Swi, Swt, Bxy,
Gasr, bbue, Gepo, st, 6Grac, .auk Tufo, Tagz,
7ay, Yahs, 7df, :d]. b, Tef, 73, 7it, Tim,
ing, 9nj, Tnx, mn. Fad, Trl,
Tvg, Tvn, Twm, Tya, Taw,
8uyy, &apo, &aun, Ruvae, Rbau, Rbe, Xbem, Sben, Rheq,
#ht, Shun, 8bwj, 8bot, Sbpl, bbrc, [ Shww. 2bx.

Zadu, 2:‘1go. 2axi, n'b
Zbur, 2egj,

2gh. 2qr, 2ud,

2agw,

age,
bwv. uhwt. 3hz.

v

:';

Tuje,
Tmp,
fun, Tuq, Tuz,
Buah, Sub, Suf, 3ajn, Saks.

8byn, #eaz, Scbi, Scbp, 8e Rehk, dehl,
Beo, Beuz, Sewp, Bcyi, 3dai, Rdea, %4dka,
dnf, 3do, 8doi, Rdok, & doz, 4 Adte,
8drs, 8drx, Beq, fer, 8 &nk.
#nx, #nz, Sog, Rpg, 8ry, iy, Saat,

Gaav, 9acy, fadg, 9ado, Yaew, 9aek, 9Yafp, 9afr. dage,
9agl, 9akf, Hale, Yamb, 9amh, 9ami, 9acd, Jaoj. Yaot,
9apm, E)aps, 9apz, Yare, Yarh, %9atq, 9att, Yayvk, %ayp,
9azp, Obaa, Obag, Sbba, Shhe, 9bbe, Ybbz, 9bdu, Yhdw,
9bdx, 9ben, Pbet, 9bed, Obhek, Yheq, 9bff, 9bht,
9bkr, 9hmi, 9%nd, 9bnf, 'Jhof 9boj, 9bph. 9brt.
Obtk, 9bvd, 8bvh, 9bvi, 9caa, fcbh, Jeccs, Heez,
9efx, 9cgn, feld,

S,
h OQefi,
Selp, 9em, 9cpl, %eta, 9cua, 9eud,

Sevn, Sewn, Qexx, 9dac. 9das, “dat Jdaw, Odaz.
9dbw, %det, 9d4dj, 9ddp, 8ddz,  9ded, udez, 9dth,
Odga, 9dne, 9do, Ydpx. 9dqu, odti, 9dtt

, Qduc, ‘ldum
Odwz, 9dzf, Deak. Deas, Deet, Gafy, .
9eja, l)e-;y, Oeky, ek, Oeli, Jell, Off, Qhk
9kd. fmrm, 9nl, Pop, fco. Yag, drt, Grw, drz, Her .
Oxi, Vza. Yze, 97t mbx, mib, miaa, mik, ma, mlx,
reb3, zlac, z2a8, z0xa, zdar, zdas, rdag, zdak, zdar,




a2bk, alZem, aZds, a3, alme, a%vg, albq,

pilhk, pilhr, npo, jlaa, chlew, g2ki, Roul,

nm. nve, naj, nfv, uwpm, npu, vpn, upe, arel, wis
aga, Ipz, wir, wnp, vdm, kfuh, vis.

8BJX, Los Angeles, (alif.

laey, lahg, lamb, lcak, Lu:u:;, liv, lpm, ipy, Zagw,

2bgi, ’br, Zbuy, "hyw 2 fxaf, 4xi

ddha, Sbmz, Her, Sot, 8v 4oa, 4rm,

4 sa, 4ty, Gdef Bhf, Zhn,

nk, &pl, 8sf,
efihs, mik, m'laa,

42 3hd,
pulhr, zl.m, J.iah, £x1.

SBNH, 142 8. {Tnjon St.. Akmn, Ohio
hagk, (!d.h(l, Salit, 8han,
A hhnz. Boi, B, b,
teri, Sego, Gegw, vene, Geom, » 6dah,
‘Jdal, Hex, Gih, . 6L, 6rm, Gus, Gve, . bzh,
Tdd, Ynt, Tuz, s petes Aza, 4oy, 4rl, miax,
miaf, mib, mlg, mlk, mda, aZlr, »2 Zac, ndak,
zial, zdar, albb, adem, :x_’dS, a4, ulhd,
adel, adtm, adyx, kfuh, nrel, nve,

numm, npi.
SBWB-8TX, Cleveland, Dhio

leh, leo, ldo, lda. 1fd, lga, imy, lox, 1lts, luw,
Tvd, ixu, Iyb, laf, iaci. lacy, laep, laee, faff, lagl,

Iuhg, luhil, iuki, lana, iave, lair, lau), laxo, iazp,
tbeb, 1bee, 1bdx, lbge, ibku, ibnl, Iboq, lbai, lbqw.

ioyx, 1ejj, lexp, lomf, lcmp, leri, lxas, 2da, Z2gy.
2ha, 2kf, 2kr, Zka, 21, Zmu, &n E, B,

2xu, *dfn‘ gb, Zuhg, faim, ‘La,kk,, Z
Zbuy, Zbyw, Zeth, Becg, 2ty, 2o, . .
Zxbb, ZFab, dev, 3hu, 3w 3io, ékg. dll. Hot, 3zo, 3aly,
Jafv, 3aih, dauv, 3bmz, Sbns, Sbta, 3 d«., Jeel,
Gechg, 4af, ?ms. 1 4bhw. ach, deu, 4dk, mv. 4dx,
def, deq, dee, 4 1hw. 4ir, dys, 4wl dog, doy, 4pz,
%rm. drr. 4dry, 4~hﬁ dsi, dal, duw, due, 4y 4vp,
bae, bae, ban, .u,u, bed, FELH u’m, Ske,
8kk, 5lh, x“mj, So0q, # x, oee, bBuk,
Haami, Haag, Dbacz, Hado, Hae Sail, fmu.
5 bash, Hatf, Hatk. Hatv, batx. Gva, 8 ai,
4, 6ip, 6kb, 6li, 61, dme, Bno, énx, bve,
. baak, dadg, Gaed, baen, Gagk, Galj, Sajm, Hajq,
Ghel, 6het. ubgv hbhz, 6bih, ¢ fbra,
Ghur, 6!:\/!{; Bhvy . Brev s, Bepl, Hore, Bors,
Beto, Geuk, , Bdab, 6dah, Bdao,
Tdd, £, Txv, Bep. Yek,
k. %hp, Gnd, Wiy, Hmn,
dmp. ¥nv, vos, Yse, bLsn, L out, Oxh, Oxn, Yzk,
Gz, Yzw, 9abz, Yadk, “ada, uaLdu Baek, 9aif, 9aij,
¢akf, 9alg, Bamf, Wamx, %¥apa. Yape, 9apf, Yare,
fatq, Pauj, Yavz, 9bbq, Sbhdj, ubm. 9oht, 9oib, Hbj
Obnd, 9Ybpm, 9bri. 9brx, Ubtk, 9bwb,
Hche, Dec fech, %elj, Qcto, Yeoup, UYew
Odat, Yday, Yobz, Sdeg, 9ddp, 8del, 9dfh, Qdfq.
Sdkr, Bdpr, 9dtk, Hdin, ddue, “dum, Your,
Sdxi, Yece, \e:et fefs, fejy. Canada, laa, lur,
2he, 9bg, 2 2e. Bew, Sfe, Bkg, 5mv, avh,
dco, 4t Rican, 4kt, 4je, 4oi,
4rl. drx, 4sa. Mex ran, lb lk In, laa, laf, lux,
ga, 9b, bx, z, ’np, Sdh,
French, Xet pnp fgraty.
Argentine, R dau, dug. Avrsia
tralian, %ch.  Danish. 7ec. ’itaham . Naval,
naj, bas, nkf, npg. bpu, nve, nerl, wap, wir, wiz,
Wnp. Unxnown, exi, br7, £i§ (wkeg fm interme-

diate De}.

$DDY, . H. Burrows, Eiche, Wisconsin
40 Meters

Iane,labp, lacp. lact. laep, lahg, 1ahl, 1ail, iaw, lalw.
lams, lang, laos, lape, lare, larf, Jarh 1ati, lawe,
laxa, iavaq, lazl, ibdh, lbes, ibge, lbgq, ibis, Ibat,
ibvb, 1bvl, lbyx_. leab, leak, lecx, ickk, ickp, iemp.
lemf. lerax, leof, 1a!7, tam, lei, lel, liv, 1ka, imk.
Imy, Ipz, lsf, iso, lte, lue, luk fuw, 1wl, ixa, Ixf,
1‘2acp. Eaes. 2afn, Safp, :km agl, 2apt, Zagw, Zamj,
Zapi, Bawf, 2bbx, '2‘bee 2bky, 2blp, 2Sbox, thag, Zbuwm,
2byw, Zcbg, Zenk, Zcpa, feth, 2ety, Zevi. Zevn, Zevu,
2eyw, th Zhw, Roo, E;z}:, 2gx, 2gy. 2ha. 2kE, 210,
e, "’L., Zmu, 2af, %gs, 2rm, Zwe, 2wr, 2xaf, 3aew.

3afq, Sagw, Bapv, 3auv, -%'xwf 3bmy, dbnn 3buy, 3bva,
dbvu, 3Zedx, Beel, g kg, Jab, Sbz, 3fe, Jaw. Biw,
dmaq. dmv, Jot, dgw, ut, dvx, Swr, 4aae, eaf,
deu, dee, deg, don, der, 4fi, dfs, 4fw, dfx, 4l
4hd, she, thu, 4it. 4je, 4id, div, 4 413, 41, 4ni,
do0a, dot, doy, 4pu, ipr, 4vm, dry, 4si, 4tn, 4tv.
&vl, Baaq, hbabi, Pacd, Sadz, Zado, umu Haee, Hagn,

Q8T

1925

{}etober,

Badl, ERJL, Bakm, Sakz, bHalz, hamb, Fame, Samh, dapn,
sak, Bew, Sew, Hfe, Hhi, bin, Hyd, bke, bin, bis, bna,
barn, Bary, basl, batk, Saiv, Bzai, Bux, bdi, bed, bef,
Snw, Bow, Bph, Srg, bev, Hsd, Buk, Huo. bva, Sagk,
Gaji, fark, tasv, ohby, a»bol iibhz, bij, Bhjx, 6bvy,
Geni, Begw, dopl, Gep 5, Besw, 6otl, Geto, Sdab,
hdau, Gdyil, Bae, Get, g, Bmp, Hnx, Hrm, Sve, hxad
Txaf, 7i, Tfs, Tku, Tlu, ¥nt, Tuz, clam, clar, cfeRr,
eZis, maa Lnth. edoh, olgs, edvh edor, cdgt, e“nl
Mexico la.a, lk, va, Porte Rico 4oi, zha. ripz, ber,
whre, LARS, nkt, wir.
WO, 1634 Madison St.. Denver, Colo.

tarh, 1bhs, ibze, temf, femp, lomx, lsf, Iwr, lxa,
ixu, fhox, Zevu, Zgk, Zkr, 2we, 2wr, Sawn, Sbmz, &y,
4fg, 4fl, 4je, 4ll, 4ix, Sakp, Bapo, Sble, shqi,
_Bbuy, 4c1d -‘oke, $end, 8ded, Sdjp, %nul, Hdpl
sgi, Bto, %uk, Hez, mlaf, mlax, mlk, ziax,
. zixa, zdak, zdas, aibb, alio, altm,
adyl, adbd, {, edbf, ch2d.

E. N. 8eott, Jr., R.V.D. Ranch, Circle, Wyo,

lbg,ljmv, lam, low, Ixu, Iaa(.. 1&hg, 1ang, 1a0s,
1 ]

s

gw, lbke, 1ibyx. lbze, Zgy, %ol Zawge, Zebg,

v, Sot, $uy, Sapv, Sawa, Shet, das, dew, 4fm,

. 4o, 4sa, dks, ikw, dme, dot, drl, 4rm, 4rz, dsi,

o, %oy, Sbi, spb, Bakp, Sayy. Esbzl, fSeng, Sdir, 8dasf,

dno, zfac, at, zdar, s2yi, ashd, adbo, £5bf,
Res, fBag, glkr,

Leo Junge, Davenport, lowa
40 Meters
laan, laay, laep, lahg, iajg. laje, lajo, Iams, iarh,
laxn, ibee, ibes, lhew, lbom, Ibqt, 1bvl, 1bze, Ibzp.
ierb, leh, Isue, tek, lekp, lemi, lemp, fere, iia, L.

1ka, luw, 1; , 1pz, g, isi, lue, luw, mz, iwy, lxzu,
2afn, d};{ 2ack, Ziua, "nm) Zbbx, Zbnk, Zbox,

. Bbrb, ¢ our. Zuxi, abW\., Segj, 2en, Zevi, Zevu,

2ku, i, 2mf, Zmu, Zrt, Twr, 3amo, Safq, Saha,
Aanvy, Je.vk abgi, uan dhnu, % bl, dedk, Sche,

clog, 3io, 3ju, 8w, ke, &I, dmv, 3gw, 3o,

a Hg, . 43d, J%Jr iml, 4my, 4nj, 488, 4in,

aakm. Gakz, balo,

Sarv, Sax, Bbl, Bed, &fh, Hhi, BIf,

Bpa, Bph, buk, ﬁw} bwi, brai, Gegw,

v, kel, nerkl, nkf a-ixa (_Q’RA ?} q-Zby.
20 meters: Mb}m, nba, nkf, wiz

.-.‘
&ﬂu, Saim, Dﬂlll

c-Sam, o-dgh,
C4AA, H, N, Htovin, Unity, bask., Can,

40 hl}pters

E’mk Gae,
v, t’;ubmw,
Tla, Tmf,
9ado,
, adpr,
4gt, bef,
French:
npm, npu,

Z2ha, &Hafb, Safz, fagw, Sakn, Bt
j. 6bhv, 6bdu, Gbgv, dhkx, 6bjj,
N heuk. Ggw, Gip, Skw, l;z:m, Taelk,
2bf, Sbhi, Seaz, Ad ,
. 'L!mt, ‘mpt‘ dbhdw, “bht, Seip,
u. Hgh, Yoo, Hwo. Canadmn.
dralian: 2yi, Ssm.
AT Others: fnk, fxl, nkf,
neel, vdm, wir, wiz,

KEFUH, Yachi Kaimiloa

fuw, lpl. lpv? ioj, 1hn, ixav,
‘)ng 2brb, Zexw, Zev, Zrk, 2ud,
Sapv, 4y, dsa, dwe, 4in, 4rm,
A Bov, hacl, bls, Bnw. #io, dot,
S, mhxv Bans, Gath, Saec, baom, bBatv, Gawt,
, Bamm, 801, bhm, 6qf, 6lj, 6fn. 6mp, Gevm, bve,
ﬁvgo, 6ahp, Beto, Gage, Gege, Geww,
, Batv, fux, Gmm, Gehl, Gebz, Srw,
Gxap, bzd, b;p Bhsn, 6us, 8bjd, Banb,
Geub. Gku, Sbse, fee,
('pf. thz, Gew, Goras,

ife,
Mexiean; laa.

npg,

fuci, 1cmp,

o

‘yh,jx. m*w (l‘uﬂr

Sema, B if, Box,
bmq. Beed, bac, Gels, Bhu, 8eix,
i, 8eey, 6bh, bt.hC, 4bil, 6na,

g, Beb, dedy, Gfm, 6dah, Goal, Gaaf,
tu, 6is, Tgh, Tly, asulm. "x‘a Yoy, Taij. Tox,
. Tya, Tay, Tvk, Twn, Tuj. #do. Bnx, sbau,

#ry, Yapw, Sc rbp, Hewk.

tded, %ccs, ‘Eimzl, Seap, 9ado,
“dth ﬂcpl. z adet, 9bdu, Dadg.

@, ﬂ' 9dka, 9rr, 9dbz, 9sr, Yry,
%bvb fexx, Qdum. 9axq, 9bbe, %heo, 300, fnkf,
2310, e3vh, edbv, Mm obht,
nz2xa, nwlae, nzdak, a%em, ads, albk, alfyi, alyw,
ilaa, m9a, fxi, pilhr, chieg,

NVE, U.8.8. Uiah

‘)rul
Qécc. gbvh. %ug. ¢3ba,

40 Meters,
Ixh, Zhee, ;-';ov, Gafg, Geat, 9pl, Obzg, nkf, lem, lemp,
:’.‘afn, Zaim, @“mu, . Zxaf, Sbva, BSedk. 2he, 81,
Roq, Bat, 4tv, 4yo, 5ap, Lagl, Batv., Shpb, Khy. slg,

bnj, bng, Guk. Bahr, 6agk, Bawt, 6bz, Sbhz, 6bix, Sbur,
Sedy, Gegw, fBesw, 6dh, fen, Gex. Gfn, dkw, 6nx, 6qgi,
Bvr, 7it, Tuz, Tym, Qap, %aul, 8bgn, %chk. 8dhf, Seq,
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%er, 8gz. 8Shsv, 8ji, Sry
Yaug, Yazl, 9bbj, ‘ibht 9bnd 4bphb,

9dka, Qdmj, ‘L\dak dht, fejy, 9ff, fhk. vom, vug, Jug,
Yxp, Yxw, Yzt, kel, ket, wiz. Mexican: 9a, laa, nxs.
npg, t.pu, nst, u}sx. nerl, laci, iset, _.n?b. Zbrb, 2rb,
2xa 2yt, Bbinn, 3o, dgy, 4ph, 4xe, Say. Sadz, b
Bnj, box, 5ig, Lvi, Shgn, sbnh, #bre. 8byn, f
Sey, Ery, 82k, Qbek, 9dae, Qdkw Gdiw,
9zt, wap, wnp, wiz, wyh, kel, piu. Can; ¥
zdal, enlag. Pailippines: lbr, imy, nkt. npg

e, Bado, fakf,
1, 9dg, Yded,

npu, nisv, nugg, nrrl, 02, a2ds, a2y adog,
3ef, adiu, nziae, nzlxa, nzdar, présa, prévi, mia,
mlaf, mya, jlay, chleg.
99X, U.S. Naval Air Station,
Coco bol\'}e Canal Zone, Panama

1aao, laap, laay, labp, laci, lack, ladg, laep,
laha, lajg, lams, faou, lap, lavw, lazl, lhgw, lbrt,
ibyy, leaw, lcu, lka lmk 1‘,1. Zae, Dacp, Zacy,
Zaey, Zafn, 2a0f, 2api, 2apm, ?bbx, 2bby,

&;ZL)

2bm, 2bo, Zokr, Z p. Zeth, Zevi, 2ds, 2l

2eyw,
2

2y, Zha, 2kf, 2 Zmk, Zmu, 2wr, Zxg. 3aiq,
Sbet, 8bz, :fic:el, 3heg, Sot, 3qt, 3uyw, Saw, dask,
4eu, 4few, 4fm, 401, 4ri, 4ry. . Mn. 4is, 4tv,

4xe, baaq, ba hafd, Sagn, balr, da'z, Sam
Bhamh, bav, Bax d, Eww, 5hi, Shy, ﬁoq. Brg,
Buk, Hws, 6akm, 6ij, Tuz, Rabf, Sapw, Savi, &
&bhm, 8ceg, Scdv, #cenl, Beb, qu, 8sf,
Sadr, %ali, %alt, %apn, 9ato, Ybbj, 9bbp, 'obk X
Obpw, Ydac, 9dfh, Hduj, Sdum, Sees, Yes, Hff,
Shw, %mo, 9nl, Dxn, Yzw, 92t
j1AA, Tokio, Japan
2ds, 2nm, Jarf. 8bd, 8hq. Hacl,

Samb,
» Bta,
, ¥bfe,
i, 4xf,
Ybnk,

9fu,

2bk, 2etf, bbz, Hlr,

box, &sb, tadd, @éuho, 6akw, 6alf, 6ulv. Gur, Gasr,
Gaws, bawt, vbbq, Ghbjr, Gbe. 6bph, 6bsn, dbur, Sbwd,
Gebi, 6ehl, T Gelp, Gelv, & Gemg, Genx,
Set, Gea, 6hj . 6mh, 6oi, 6¢ w. Gis, Bua,

Gvo, Hxad , Gzh, 6bhw, Bve, Tay, aax. Tef, Teg,
fes, Tdf. Fmi, Trl, %pgl. 9ado, 9ato, 9avj, 9axq,
9bdn, {bdu, ¢bpa, %caj, Yeaq, Yexr, Oexx, Odaw, Yzt.
chiEG, Edmunde (Guevara, Vileum. Chile

laep, lckp. lemp, lpl, 2akd, Zbay. 2gk, 2ha, ¥xa,
2xaf, 2xi, 3hg. 3ot, fask, 4aso, 4en, 4dsa, 4tv, dwe,
Hadz, Hagn, Baom, Hdn, 5hi, Hph, HBsd, 5Suk, 5va,
Swi, 6alg, Oagn, Bavj, 6bel, 8bhm, 6bjm. 6bmw,
Sbur, Gedq, Befi, Gegw, Gchz, 6ene. Geom, 6
Besw, Geto, 6dah, Gdef, 6ea, 6eb, 6fa, dhu, 6
6ts, Bxad, Tael, Tay, Tit, Txu, Bcer, Schu, §if,
Sdue, 9ff, %hk, %mn, Yoo, Sug, Ywo, Hxh, ktu,
npg, nrrl, {(nuag*), nve, nas, rpm. unkf, xas,
fxl. Brazii: Iab. N. £.: 2ac, Zae, Avventma ms
bal, aR. Mexivo: 1k, 9a, iaf, bx., Uruguay: ociu.
Ob2, 2yt, ges. Pre GSL erd.

James Steffensen, Ehlersvej8, Hollerup, Denmark
laao, lacb, laci, 1ahg, 1ahl, 1air, ialw, lano, lape,

larf larh, lbge, 1blu, lhgt, lbuo, lbyx, lecex, iekp,
lemf, lka, 1kl, fmk, lam, Ixu, lza, Zafn, Zaim,
2uxf, 2bbx, 2be, %bee. Zbxj, Zetv., Zha, 2kr, 2iu, 2pf,
2rm, 2te, 2xaf, Ixv, 3Zask, dawh, Zedk, 3Zor, 3wo,
4ask, 4aso, deg, 4fm. dkt, 4va. 4oi, dqy, 4ri, 4re, dsh,
4tn, Hox, Saul, Bbfe, 32bgn, Bean, Sceq, Sdae. Hdhu,
fow, 8pk, &ry. dbht, 9ff, Yuo. 9xh, &xn, wap, nirl,

2eu (ship in European waters).
teg,  Argemtina: fp4d (20 mi. Mexico: laa, Cubas
211‘. New Zealand: 2ae, 2ae, 4ag, dar.

{8FJ), John L. Menars, Longfield-Radio,
B-rdes, B, P., France

Canada: 2bg. Chile:

laaj, laao, labf, lacf, laid, lajg, lajy, lalm, lana,
iare, larp, lary, iasd, lary, laxd, laxo, laxz, Iban,
ibap, ibaq, ibau, ibax, lbbe, ibbf, 1bbm, lbbo, ibed,
ibdx, ibfy, 1hg, ibge, lbga, ibgr,
h, 1bkq, ibip,

ibdg, 1lbeo. Thes,
ibgw, lbis, 1

ik, 1bjt, 1bk. ibka, 1bkh

ibm, ibmu, Iksd, ibse, 1bsx, lbv, I1bvl, Ibvz, Ilbz,
ibzu, ica, lcab, leaf, icaj. lcam, lcao, lcap, lcex,
leme, lemp. lemx, lemz, leru, ler, tfh, legv, The.
tiv, 1je, 1ik, imy, low, Ipl, lnz, lga, lgm 1

Iym, lzo. 2aal, 2aay, 2abf, Zabm, £, 2 Zuna.
2agh, 2arf, Zav, Zavu, Paxn, 2»ak, Zbge, 2 b

“hgx, Zbhn, 2biq, 2bka. Zbkh, Zhkq, £h'a, 2b'h, 2b'f,
2bim, 2bln, 2blp, 2bl, 2bm, 2bmf, Zhmu, 2bn, %bo,
2bpb, 2brb, 2Zhse, 2bsd, 2bsx, 2by, %egi, Zela, 2Zcls,
Zetq, Zev, Zety, Devi, Zexw. 24d, Zdn, 2kx, 2wo, 2pd,

28, 2wme, Zmu. Zrk, 2we, Zxav, 3ad. 3af, 2ath, Zaoj,
3ats, 3auv, 8beo. Abj, -hl, 8hir, §hiu, Sbmn, db~u,
3bt, 3bta. 8b*aq, 3buv, Bbva, 3bwi, Jecv, 3edk, 3Zedu,
defe, Jege. Bepn, Sehg, 3ei, &ejl. Bejn, 3eo, Aetk,
3dq, 8he, She, S'g, Snh, Spi, 3+, 3xp, %zm, 3go, dzs,
4al, dal. 4bq, 4do, 4du, deq, ifQ. ifz, 4gw. dhw, dio,

QsT
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04, 4pd, 4si,
e, 4yn, baad,
1, bads, Badw, back, bagj,
ragl, Sag ih, Sail, baiu, baly, Sajb,
oa,m, .JaJt. bakn, E)dkp, halz, Hami, Sf.me, S5alm, bHaot,
Sap, Sapl, bapg, barl, basg. bash, Baix, daur, bbe,
Bea, bev, Bdm, Hek, Bew, Bhl, bif, 5ii, Bij Ske, bif,
alu, Hov, Sph, Baf, Hak, bay, Squ, bry, Hse, Gsd. Bsl,
fuk, Svm, Hxa, Hzao, Hzas, Gapw, Gakw, 6afh, 8aji,
Gaph, Buno, Guhq, Ganw, Gagk, Gawt, Gaib, Balb, éahp,
Gaan, #ar, Bajq, baao, Ghel, ()bhw, #bin, 6bin, thw,
3 , Gbni, 6bur, Gbve, whb e, Gecy, bedn, Geej,
Begw, hl, ﬁchx. Bekf, Semg, 6enl, 8eso, fHess,
gew, OGewl, 6ew, 6fy, fno, Gof, Bpl, 6gn, 6érn,
dzh, 7abh, 7adl, Tadm, 7afn, Yafo, Tagi, Vaha,
Taib, Tai Takk, Tald, 7ao, Tav, Tey, 7de, 7di,
Tta, (fm, Tfr, Teb, Tgi, Tgm, Tgr. Tgv, Ty, Tho,
s, Thu. Tlg, 'cl], Tie, %ly, Tmb. 7nd,
. Tud, mq, Tus, Hacm, Sacx, Rbrp,
Sebx, Schk, Senw, Scmy, Sdae,
aab, sbf, Rei, He
wit, Bsr, Suu, 8abz, $i
Gafx, Yafy. 9agi. Dagr,
z, Dapb, %apq, Yaps, Yapv, Dasv,
Gatn, faur. 9Yavi, Davs, Bawn, 9Yazr. ¥bar, 8hau, 9Ybbj,
Obic, 9bji, 9bjo, Ubji kn, Obla, 2blu, 9bik. Sbme.
9bmk, fhmo, Obmu, 9bnf, 9boz, Sboh, Ubpb, Sbpe,
Obph, Ubpi, *prl. hage, Ohgi, 9brn, 9bvz.‘ 9bwi, 9bwsz,
9bxb, Ybyg, 9byl, 9bzx, Zeaa, fcab, Deae, Hcaf, Jecag,
Seal, 9 o, Yeax. Bche, 9ebj, Ycbk, 9cbm, Yeda,
9edd, Oceb, 9cef, ek, Befm, Yegs, 9eil. Yela,
tcje, fejo, 9ckj, Dekn, fela, 9end. 9cod, fcof. Deoy,
Gepm, Bepo, Beqg, 9etf, Qetu, Petw, Deue, Qevi, fexx,
Yeve. 9dat, 9dbi, 94lj, 9dlw, 9dms, 9dpe, 9dpf, 9dpl,
Ydps, 9dpx, 9dg, 9dau, quy, 9dr, 9dsk, 9dsq, 0dtk,
adtt, 9dus, 9duj, 9dna, Sdwh, 9dwx, Sdwt, 9eas,
Yebt, Jeed, Gees, Bege, Heht, 9ehv, Yein, Yeji, 9ejy,
dekx, feky, h, 9eli, 9elq. Yesi, Yest, Yev, ‘39'&, 9he,
9hp, 9ig, ‘!lq. Yme, fmn, 9mv, %o £, 9sg, Dsr,
9ve, Ouw, 9zk. 9zt, cleg, o2bs, esly, o3tf, cdvh, cdda,
cdbb, ¢4fn, edev, cbaf, cbel, ebpo, . ¢5ha, cbhk,
mlb, mbx, miaf, chite, m, aZyi, Ahd adbm, adhq,
adju, zlaa, ziae, zlao, z2ac, z2af, Jad lflaa, zdab,

dje, 4is, 4kl 4k,
4tw, 4ua, iuk
Sabn, Sac, u'vl,
s, Dagv, Hahj,

4mb, 4my,
4vi, 4wr, 4x

. SR
‘laau Sabw, 9Qacd, Yafu,
Ly

hp, “aif, %aim, &

Ly

m

-zdag, wiak,

18GX, Neuilly-s/-Seine, France
40 Meters
ac, laad, laf, laaf, laad, laaz, 1eff, lamd, lagi,
fup, Iatw, Teab, ickp, ipl, 1se, luv, 2ab, 2ag,

2ape, Zapn, 2af, Zafg, 2Zbee, Zbec. Zbgo, Zbrb,
2 b, b 2bur, %2bw, Zchg, 2ekp, Zeaw,
» Zzw, Rae, Japv, 3ot 31, Soe,

sg, 4xe, clar, hzlab, midh, Afriea:

'tu br2, bpf, brf, bey$, dfec. g2iz,

fv"xh 2Ny, ghnn. a1, ghdh, g6tm,
Znm, 21na, ildo, ilas, ilmt, ilwb, ilirg,
taf, comeg, ssmyy, ssmvl, nofp, nogx, upcuu, nogn.
Yougeslavia gled, fxx.

26LJ, London, England
All heard on 35-45 Meters.

Ameriean: laso, laap, laay, lael, ladg, laew, lahg,
lahi, Iahl, lams, lana, laof, lare larh, latv, laxt,
lazl. ihal, Ibbr, 1btn, leab, lcex, leme, lemf, lemp,
lemx, lex, 1ka, 1if, v, lmy. Ipl. lam, lnw, Iwl,
1zl, lzw, Zaes, 2afn, Zagb, 2arx, 2bbx, Zhe, rﬁbco, 2hen,
?hsn, 2bkf, Zbxj, 2bhyw, 2cbe, Zeth, Zety, nu.a. Zexl,
, gk, "5:x. 2ba, 2ke, 2lu, 2nf, 2rim, 2we, Bafq,
#aha, 3alx, Bauv, fav, fbmz, Sbta, 3bwj. Sbwn. Bcke,
3iw, 3mv, Bet, 8nw, Bwh, dame, dask, 4du, 4fm, 4ja,
doa, doi, drl, drre, dea, dsb. 4sr. 4tv nx Bagn, bnj,
Auk, bzai. Tek, 8ae, %avl, Bay, Sayy, , 8bve, Bcaz,

&eeq, Bes, 8dme, Rdon, &nk, ‘lr-h Rry. %tx, 9dfy, 9dpx.
fSede, 9ek, pz. nedj, nkt. nve, wap, wir, wiz, wnp,
won.  Canadian: laf, 8aa. Cuba; 2by., Mexico:
lan, 1b, 1k, ina, mnu, Brazil: lab, laf, lap, 2sp,
vzt Argentme: ak, abl, afl, af4 bal, Chile: Jeg,
2d, 9te.  Australia: Zem, 21i. Zri, 8ba. New Zea-
land: #*2ac*, Zne, 9xa, dam. 4al, far. Japan: laa.
Javz?’: ane, Mosul: 1dh. Pse QRK G6LJ on 45 me-
ters ¢

J. C. Wilson. Northwood, Midd’esex, Fngiland
lano, Iuay, Iadd, faev, lams, latv, lawh, laxa,
, 1bke, 1hus. 1bvx lei, 1ck, temp, ieod, 13l ika,
101. 1ue, luw Zaxf, T1pi. Phbx, bl Zhqa, Zhar, 2hxj,
Zch, 2eve. 2ety, Zenb, Z2em, 2lu. Inf, Sawh, 3bvu,
Swa, 8bz, Smy, Buy, fzi, fask. 4du, 4‘*!’. 4fm, dsa,
4sh, 41, 4tv, 4ua, Gbtu, Sapw, Ray. Rhf, %hqg. 2hxy,
Secq, Rele, 9dfk, geq, Bql, 8tx, Yape. Yazp. 9bmf, Ohw,
nkf, nve, wiz, wnp, clei, c3ael,




#5NJ, Whitehead, Ireland
laep, laay. labp, larh, laxa, lLbke,
lemf, lckp, leaw, luw, “by, ‘mm/b
4rl. 4»a, Ebgn, clar, #3bd, adbg,
idh, nkf, nrrlk

1by=, 1btr,
2hox, 40i, 4tv,
aZem, bAl, rcbs,

ER, Milan, Italy
,h:.hg 1mr, lanq. ibtr, lby=. i:z,mt, 1ifn, 1th 2afq,
. it Py, Zeaz, 2ha, 'pf 2tv,

. Bude, &ru, S0, ifwn. fuy,

po #avi, #bee, %boy, %ceq, Bed,

gelv, Ent, Bsie, avn, Shed, Bhdi, Yeji, Odbf, Yulk,
bhziat. bzlsp, CIAA clam, edfe, mlafl

b21AP, Rio De Janerio, Brazil

ibdh, lbvl ickp, ipi lpy, lyb, Ixzm, Zaep, 2bee,

% ", Sbva, Jedk, Bhe Gnj, Rapw, Haul, Ndae,

Epl, & f1, rbal, reb8. rdb2, rdbs,

,rt‘a's, rtgé «vham °h&re. viwx, ssmyy, f8ct, zZae,

ane, nkf, pox, wir, wis,

bzlAK, Rio De Janerio
tap. lair, Ilew iaos, bix, ibgk, lekp, iecln, ler,
ix

1ii, Imn, 1mv ivh, 2Zbee, Zapn, 2gk.
2ha, %t dhe, 3iw, 4sa, 4tw,
bmi, gbht, 8qkh, %naq.
nkt, b, 2 Argentine, afl, at?, ah?2, ch_&,
db2, de iaﬁ lor, ipx. KEngland, 2ib, 2kf, ..Iz. bdh,

Germany,

gym. France, &g, Holland, nsf, 1
Belgium

pow. pox, Uraguny, *fwx,* Chile 21d.
b9, Java, ane.

Livie . Morveira, Curityba, South Brazil

isei, Ineyw, lahk, lalw, laxa, mzl ibdh, lbqo, les,
iekp, lemp, imk, 1mv hw trw, Zafn, 2uir, w.gb 2ahy,
p: *hbx, 2hei, Zbee, 2hai. ’bw, Sede, Zeyu, :%ha,
u, .‘k..zf 2ubb,  2xi, Bapn, daba, dain, Zaqr,
Jedk, cihg. s ;m, 4tv, bacz, She.
hnag, Big, Hva, hhlw. saul, 3bf, Sbgn,
‘ew'hk ®ky, FEry, B Qat, abbi, %eip, 9ddj, 9if,
x, fxn, oh «BAl, rCBS, rDB3, rDE2,
r1IMY, :-I'A rFG4, b21AB. bz1AD, clAlL,
. chiA¥F, dl?LD. fch.BQ, ollQ, uNAS, nAPN.
228%, mYAGO, miAA, SMYY.

FWX Montevideo, {ruguay

i ) i, ikmx. Zafn, Zagh,

4ty, Bamh, Baf
.

uzwk N RRL, 1\ F, WIR,
2Z A0, bZlABv i‘ozlAK
bzlﬁ X, hzanit, b2RGT,

1N
b1 AP, bzlA’s bzlAT

AGA, POF, POW,

W. and C. de Beaufort, Den Treek, Lensden, Holland

luao, labp. lael, lacp, lafu, lahg, Iakp, lams,
inre, tarh, luzl, lbg=, Ibkr, ibzp, lcaw, Icmf, lcmp,
1Lmv. 7(13, idm, lgy, lmk, imy, ipz. lue, luw,
Zagh, Zapi, Zawt, Ebbx 2bee, Zbgs,
Zeah, Zexl, s:h Zx;yk Y.
. 2Mu, Zmw, 2Zmy, 2nf, Ywe, Zxy,
‘\a‘ w, dafg *ir-l Amg, Joa, 3auk,
nso, dew, 4fm, ifu, 401, dsz, duv,
# . sbre, Rbzn, Secle, Rdon, #xif, 8sf,
Ock, ¢1AR, ciED, miK, g2BY.

Fhrb, u&.[ld,
em, 4ul,
vl rmdm.
4ahk, 9cap,

#B7, C. Hanmont, Brussels, RBelginm

iaap, laao, tubw, lajw, lamd, lams, lare, larh,
jair, Iaxa, lar, lawe, 1lbo, 1bsa, 1bvl, ibyx, lckp,
temp, leex, leab, fel, Ivd, 1vb, 1ke, Ixwmi, lmk, 1xl,

fuw, Ixr, ipe, lrr, op, 2aece, aln, Zbee, Yk, 2bim,
Srm, ‘JdV Dxu, 21f, %mu, 2kr, Zbbx, Zxaf, Zgst,
Zud, 2ba, #bbx, I Sbva, dot, Sce, 4sa, 4al. 4rr,
Enj, saur, «BHT. MAR e200T, mIDH bz280, bzlAB,
BrCBR, brAFL, ob2LD, chiRG, «hA, <h3BD,
SEF, CheGZ e 7). 52XA, #2AC, 22AG. z4A(, zSAL,
A, NDF, WIR, WGN, WIZ, WGH, CBY, POW,

Iz

?

72X A, Wellington, N. %,
Worked on 48 Metera
Inited States of America: laso, launa, lawe, femp,
temx, i, Ipl, 1vb, lza, 2ago, 2brb, 2Zhuy,
Zety, Bah, frm. 3 Shwi. 4rm, dsa, Badz, baty,
nph, Huk, & Gahp, Bawxt, 6bh, 6bsn. &bue,
dhur, ﬁcbb, . Behl, Behs, Gehz, fBome,
écta, 8def, v, Bli, 8ai, 6ts, Buf, Gzac,

heef, Bego
Gfa, bfz, €
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7ay, Tgb, bgn, Beyi, 8do, 8gz, Ypl, Sry 8sf, Bze, 9ado,
fakt, 9bhl, 9cld, Yded, fdez, %ok, Yug, ¥Y=t, kfuh,
nedj, wnrel, npu, uve, nuqg. TAF, cGBA, miB,
(A% beRER. prafA. rCHRY, g2LZ, «2NM, g20D,
g28%, 5BV, ilER, iINO, i1RG, s8MYY. .

H. €. 8t John, Rockdale, Ausiralia
40 Meters

Iemf, leak, daim, Zbuy, 2ede,
3bct, 3bva, Sot, 4fs, dom, drr, ;
bSalj, 5uj, 5Sph, &Hox, Htg, 68ayr, Bshp, wis,  Bajl,
bbxh shmw, 6Ghde, #&bwi, 6bur, &bvy, Sors, 6oss,
Bogo, Belx, 6ebb, Beto, Odef, Bea, H0a, Bip, Biw, 6Gsb,
Gz, war Ggd, Taek, Yay, Sayw., Sapw, Bbn, Beau.
Bdme, & be, Bgx, Rsf, Dakf, 9apa, %ado, {evr, Yded,
ddvw, qduc, fieht, Yek, 9ff, 900, Huq, fun, Yxn, fya,
9zt.  eBaa, edgt, ghdh, glnm, g2lz, gZod, g2sz, milb,
mix, mda, pithr.

a3YX, Victoria, Auastralia

lnep, ipl, luw, Zbgi, 2lu, Zwe, 2zv, 3bva, dmu,
4oa, 4vm, drr, x‘i.vxe‘ fHacl, Sat. Batv, Same, Damw,
Sni, Bin, blg, bnj, Blp, Hog, Buk, hwi Baww, bbhz,
fibur, dhve, l’cgo, fegw, Gehs, Gemu, hmc. Best,
det, Beto, Bevd, ddef, fea, i;@b, 8jp, Bkm. érw, &ve,
&vr, 6xad, Yya, Baj, Baun., $bgn, Scaw, Schk,
Beyi, Sdon, #ig, Yado, ’“lz-xx*, 9emq, 8bht, ‘ujed,
fuq, fxiv, 9xn, Pxad, fx1, cdgi.

ch1EG, ¥ileun, Chile
Taap, lahg, laki, lave, Iazl, lka, Imy, ipl, Zagh,
Zagw, 2bhbx, #bur, Zbuy, Zety, gk, 9gy, ixa, Zxaf,
Bab, Bawh, 3bwi, 3Zeel, Sckg. 8ckw, deq, 41, dgt, 4ie,
4ll, d4rm, 4tv, Babg, bae. Sacl, fadz, Bagn, Haih, Sakl,

Zxaf,

lanq, A p
ba n,

Ixap,

b

Game, Sux, Bef, bew, She, bHin, Sth, 5nd, Gusd, Sok,
Guai, Gasw, Bagh, t,fub Guij, Gamm, Gawl, 8davi,
Bain, 6Hbbv, &bel, Gbev, 6bhz, 6hix, 6bmm, 6bmw,
6bue, Sbur, t’ribuy, fGcbb, Bego, Begw, Gehe, Bebs, Geix,
Bemeg, 6ess, 6esw, 6ata, 6dah, ﬁdcf, 6#fa, Bjp, 6js. 6nx,
duw. e, bwa, Gaae, Thu, usyy, Thet, Then, Tbre,
Tev, Ter, Tes, Tiq, 7sf, Tsi, Txas, %ado, 9amm. 9Haod,
dauv, ¥av. 9bed, Ybht, 9bpb, Ycea, fexx, Hddp, 9dex,
8dfth, Bdga, 9dku, ‘mmq, 2o, 9dum, Ydvw,

fheae,
$eht, Sek, Yeky, 9ff, 9mn, Hoa Yuq, “xn, de £
mud,. namg, nas, nedi, negn, nirk, nisy, nkf, npg.
npm, npn, npo, npu, nreel, noae, 2b, nute, wap,
wwho, kfuh, g2kf, pilz, ginm, gz géhv, g51f, gérm.
g6dh, g(xBE fRpri, iirt, ibz, ilab, iZsp, czbe, mlan,
nzlaf, mlb, mlk, min, wmix, m9a, zlac, zdze, z%za,
Jlaa,

LARU. NEWS
(Continued from Puoge 54}

The South African stations are using wave-
lengths between 40 to 60 and 70 to 90 meters
and are operating usually between the hours

of 3 P.M. to 6 PM., 2 PM. to 11 P.M. and

};:Inmn to 12:45 P M. Eastern Standard
Mime.

BAJH at Abilene, Texas reports reception
ni signals from ANE The Labomtory of ’the

Java, Dutch East Indles.

Ward Dorrell of Toledo, Ohio is the first
0 report reception of signals from the
Chelmsford, England 24-meter transmitter.
Apparently this is a British Marconi ex-
perimental station. Call letters unknown.
Know them?

The 1J, 8. 8. Paduecch, NOG, will have a
short wave B00-cycle I.C.W. transmitter in
operation soon. Hexton Hedlundlof 8AND
is the eperator.
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Even Harmonic Operation

Detroit, Mich.
Editor, QST

Let me make a few remarks in regard to
the foot-note No. 2, page 24, July QST, to
the effect that amateur stations are not
getting good resuits when exciting their
antenna systems at even harmonics of
the fundamental frequency of the antenna
system. Probably the best explanation of
this effect is to be found in Bureau of
Standards Scientific Paper No, 326, is-
sued October 23, 1918, entitled “Electric
Oscillations in Antennas and Inductance
Coils” by dohn M. Miller.

To summarize this paper an unloaded
ahtenna assumed to have uniformly dis-
tributed inductance and capacity is found
to have a reactance that varies with fre-
gquency aceording to a cotangent curve,
thus: That is, at regularly recurring values
of frequency the antenna reactance passes
through minus infinity, zero and plus infin-
ity. The lowest frequency at which the
reactance iz zero is the fundamental fre-
quency of the system, Herein lies the
reason for poor operation at even harmonic
freguencies, for reference to the curve
shows that at even multiples of the fun-
damental frequency the antenna reactance
is infinite. How could it work?

An unloaded antenna, theoretically, can
be made to radiate on any of its odd har-

S~

FREQUENCY

REACTANCE

monics. Fractically the use of an antenna
that is not loaded usually provides a eon-
dition that is favorable to the radiation of
more than one harmonic. The paper re-
ferred to above also furnishes interesting
information regarding the use of an an-
tenna system loaded with an induetance

Qs T | 59

3

antenna

The use of an
heavily loaded is not advisable for har-

of a capacity.

monic radiation. A medium may be struck
whereby the desired harmonic may be radi-
ated while the parasitic radiation of other
harmonics is minimized.

If an antenna system is shock excited
at an odd harmonic frequency of the
fundamental, chances are there will he
some radiation on the the fundamental fre-
quency. It is possible that a modulated
continuous wave, such as is furnished by
an oscillator using a.c. plate supply, may
cause shock excitation of the antenna gys-
tem, which, if tuned to an odd frequency
will probably radiate to some extent on
the fundamental frequency.
-—James C. McNary, Asst, U.
Inspector,

8. Radio

Extending Wavemeter Ranges

3612 Woodbridge Place
Cineinnati, QOhio

Editor, QST
The harmonics of the heterodyne wave-
meter can be used to extend its range tre-
mendously provided the particular har-
monic which is being used is known., Ordi-
narily, the only way to do this is to start
at the fundamental, and laboriously count
each harmonic going down. Where the
receiver range does ot include the funda-
mental of the wavemeter this cannot be
done. A method of defermining the re-
ceiver wavelength, when it lies bhelow
the range of the wavemeter, is to tune the
wavemeter until a harmonic is heard in the
receiver, and recording the wavemeter
reading W,.. Then retune the wavemeter,
varying the condenser either up or down
until the next harmonic is heard, and
note the new wavemeter reading, W..  The
receiver wavelength adjustment, R, iz
equal to the difference bhetween the two

wavemeter readings. Expressed az an
eguation,

R W.-W,, or

R WW,,
depending on whether W, or W. is the

larger reading. Dividing the wavemeter
readings by R gives the harmonics which
were used.

If the range of the receiver lies whove
that of the wavemeter, the latter can still
be of use. The wavemeter may be tuned
till it beats with a harmonic of the re-
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celver, at seiting W., Retuning either up
or down te the next receiver harmonic
gives a beat at veading W, The receiver
wavelength then is,

W, x W,

R e O
W, — W,

W, x W
R ——
A

again depending on which is larger,
Using this method the wavemeter range
can be extended immensely, The wave-

length of & transmitter can bhe de-
tgrminedv by exactly the same  equa-
tions, if phones are provided in the

plate circuit of the wavemeter. The accuracy
of this method is of exactly the same order
as that of the original meter calibration.
The methods are also applicable to the new-
egt type of wavemeter—the crystal con-
trolled vacuum tube.

—{f. F'. Lompkin, 8SCAU-8ALK.

Bouquets
Rockdale, Sydney, Australia
Editor, @ST:

I've spent many interesting hours ab-
sorbing the contents of the pile of QST’s
which were gent me some time ago, and I
have weaped much waluable information
therefrom. [ am still of the opinion that
ag & wireless magazine for amateurs QST
stands absolutely on its own, because in
it we find that the wireless amateur is con-
sistently catered to, and his problems are
solved by sound common-sense ariicles in
simple language, und by information which
tells us exactly what we want to know, In
ghort it is, or should be, the hams Bible.

The gang here are looking forward with
no small amount of interest to the forth-
coming visit of Schnell with the American
Fleet. If we can manage o nail him on a
platform and get him to hold forth we will,
no doubt, hear some very interesting things
about the American hams. We have heard
quite a lot of NRRL’s signals for the past
weeks and we are most anxious to meet
the guy behind those bumping and pound-
ing signals.

—W. D. Graham.

Wavelength Measurement

Hanover, N. H.
Editor, @ST:

Replying to your circular letier on the
subject of measuring the length of l-meter
waves, here is a scheme we used to use in
the Lab for measuring the length of very
short waves from g Hertzian oscllator.

By means of a wooden frame strung
with copper wire and suspended on a wall
of the Lab, standing waves were set up in

Oetober, 1925

the air {not on the wires) between the
frame (from which they were reflected)
and the oscillator O. The presence of
nodes and antinodes in the electric and
magnetic felds could be located by the
deviece D which consisted of a szingle turn
of wire fastened to a handle H with a
helium tube {or Spark-C tube) connected

F

between the open ends of the turn of wire
at T. A plumb line dropped to the floor
at X where a chalk mark was made, per-
mitted measuremeni with a yard stick be-
tween the located points,

B iott White, IYB-1XAV.

News From Sea

&8 “WEST JESTER”
¥okohama, Japan
Editor, @ST:

age s0 far between San Francisco and
Yokohama, On the 40 meter band, sta-

tions from all US Distriets came in fine
between Han Francisco and Longitude 1865
East. Between that point and Japan very
few stations east of the Rockies were
heard. NKF and WIZ continued to come
in beyond the *fadeaway’ point but signal
strength dropped from R7 to RE over
night. The same thing happened all last
winter on the 80 meter band and a bird’s
ecye view of the world looking down from
the North Pole will show the probable rea-
son,  Signals from the Htates from
points east of the Pacific Coast are obliged
to travel ulmost entirely owver land to
reach Oriental points in the wicinity of
Japan and beyond, travelling up across
Canada and Alaska and down through
Siberia1!!!

WAP was heard working 9XN on about
36.5 meters every uight hetween & F.
and & point about 3,000 miles west, He
faded out then and hasn’t been heard since.
Haven’t heard WNP at all, but believe he
is working on 18.5 meters and I can't hear
a thing on that band because of electric
fan interference. Every fan on the ship
is running full blast and throws out a
mean hum zll over the 20-meter band.

In and neay Japan, Australian and New
Fealand stations can be copied at 4 o'clock
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in the afternoon, full daylight all the way
between, distance approximately 5,000
miles. 6th District stations also begin to
come in Lo Japan at 4 P. M. or about 3%
hours before dark, travelling about half
of the 5,000 miles distance in daylight.
One of the strongest stations heard out
here is Chili 1EG, who rolls in at R7 at a
distance of 11,000 m.les,

NRRL, KEFUH, 6ZAC, NEDJ, NUMM
and others 5,000 or more miles to the
sou*hward all roll in to Japan at B6 and
R7. It may be “lese madjeste” to say so,
but NRRL has a rotten note........ VIS Syd-
ney is sending press daily at 4:30 A, M,
P. S, T. on 46.2 meters, KWH, KDEL and
KDWC were heard on 59 and 61 meters,
streng*th RS, a day or so out of Japan.
QR unknown.

Hest DX so far:—11,000 miles chiEG;
7,700 u NEKF; 7,000 miles u 40A;
6,500 miles v 1ARE, 4RM, RTV, BER,
aREFY, 9EK; 9JC: 900, 9XN;: 6,000 miles
milAA, udbABZ, SAYY, S8EB; 5,600 miles
u%%TK, 58D, 5UK, 9BRI, 9DED, 9OFF,
9 .

Anything under 5,000 miles is more or
less local reception so won’t include the
Pacific Coast, Aust., and N, Z stations till
we get further west.

—L. O. Doran.

Receiver Design

El Dorado, Arkansas
Editor, ST

Regarding the article “Giving the Coil
and Condenser a Rest” in June (ST, noisy
tubular grid leaks of pood make ave likely
to be bad on account of the label, glue
or moisture on the outside of the glass tub-
ing. I have had aimost no trouble with
leaks from other causes.

{ cannol see where the Schnell tuner is
much of an advance over tuners of other
designs. The Schnell tuner has too many
controls on the panel and no control for
selectivity. The hook-ups I am showing,
al*hough they were published some time
ago and are not new, are a distinet im-
provement over Schnell’s arrangement,
The hook-up requires that the set have
one control for tuning, one control for re-
generation and one control for selectivity
—+three controls on the panel. The re-
generation control should not affect the
tuning in the least and it should be inde-
pendent of wavelength adjustments. The
selectivity eontrol should not caunse any
detuning. With a tuner of this type &
dozen or more stations can be tuned in in
five or ten seconds,

These are nearly automatic regenerative
sets in that the tandem condenser and two
variometers {Fig. 1) are controiled by one
dial. The aerial coupling (selectivity.con-
trol) should be variable as varying de-

QsT
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grees of selectivity are often required. The
potentiometer is not mounted on the panel,
since when it has once been correctly ad-
justed it is not necessary to change it
again. Also an Amperite can be used just
as effectively as a variable resistance.
These circuits have a somewhat greater

Fived Coupling
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T
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tendency to oscillate at the lower end of
the scale at which point the regeneration
will not be entirely automatiec.

I have preached and argued for years
for simpler and better control Let’s
have it! The Reinartz and Schnell tuners
certainly are NOT the answer. I do not
argue that the hook-ups presented here-
with are perfect or not capable of great
improvement., Certainly they arve better
than either of the other types. I do argue
that only three controls are necessary for
tuning, regeneration and selectivity. And
I further inaintain that these controls
must not be interlocking and “geared up”
together.

—Dr. Jack Rogers.

The Ham Spirit

Poughkeepsie, N. Y.
Editor, QST:

Here T am, a man who will never see
49 again, just getting my feet wet in what
may flippantly be called “the ham game.”
You know how it feels to wade out into a
cold stream, how every step out brings the
gooseflesh and as the water creeps upward
how you wonder if vou will get wet all
over! Well, I am about ready to plunge
into what looks, now, as if it had some of
the qualities of Ponce de Leon’s fountain
of perpetual youth., Already I have had
more thrills than I thought possible for one



who has had more thrills out of & long and
checkered career than most people can
imagine.

I have in my possession a certain im-
pressive document attesting to the fact
that [ am a licensed Radio operator having
passed the required examination with good
marks, Listen: at fifty the old bean has
already progressed a long way toward
complete ossification. It becomes imper-
yvious, as it were, to any input. It may
have some output, drawing upon reserves
laid up in the dim past, but as far as
eapacity to take on new impressions is
concerned and to learn new things, it is
not there. So, when it was demonstrated
that my mental equipment was still flexible
mwugh to get away with a ten word a
minute test, I got a thrill.

I zot a theill alto when is was demon-
d that, with a cold start, I was able

vet the hang of the theory of the art
nuﬁxcwntlv to get by with a hook-up and
the functions of the various parts. More
evidence of delayed cerebral ossification—
more thrill of a kind you can’t buy with
money.

Then again, when the set which I fabri-
cated was put into commission and
percolofed the moment it wasz discovered
that the center tap of the filament trans-
former needed to be soldered back into
place, which discovery made after
testing every blamed thmg in the whole
set, more thril. And when the lamp on
the wavemeter blew, more thriil., And when
the antenna ammeter showed & ampere
another hard kick. .:ﬁ.‘.nd again when the
first €Q “hooked one” two states away,
say, I was about ten years of age by an
emotional voltmeter,

And then when with fense muscles and
middle-aged hand I pounded the key and
muddled through the conventional jargon

and heard the OM at the other end tell me .

I had & gud fist, I was radiating about
200 K. W. of emotion. And then when a
voung ham friend who had helped me get
the set in commission went home to listen
to my note and said it was almost d.c.
(of course I knew he was kidding me
along) 1 experienced a deep sense of satis-
faction like unte which there has never yet
been anything like in my experiences.

And when [ have found that I have be-
gun to acquire s cirele of OM friends, all
around 20 vears of age, Who geem not only
to tolerate a literal OM in their midst but
actually appear to enjoy palling around
with me, 1 realize this fountain of wouth
stuff i3 not an idle fancy.

e Figurative And Literal OM.

“QSL Card”

Mendoza, Argentina
Editor, §ST:

Referring to frequent complaints against
U. & amateurs for not acknowledging
vards I would like to state that from
January to April 1925 T sent 51 cards {on-
ly to those repeatedly heard, too expensive
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otherwise) and received 41 acknowledg-
ments. I think that 80 per cent replies is
good, eonsidering postal errors, wrong ad-
dresses in call-books, removals, etc., and
hence T come forward to defend the U, 8.
amatleurs against the charge of discour-

—Major B, Raven-Hari, chdTC.

[ E——

3 advantages with
this 1000 cycle audio

built especially for amateurs

N OW  sunateurs ean have

the tiransformer they
have bheen waiting for, One
that @nables von {o heter-

adyne all aignals fo one
freguency and amplify
them. Brla  offers it o

¥ou in & new development
which gives 3 distinet advantages.

1. Only one frequeney is amplified appreciably.
Anuy statie discharges occurring sy any fre-
guency excepl approximately 1000 cyeles are
not amplified,

&, Harmonies from bruaricastmg siations picked
up by the amateur’s short wave sei are smpli-
fied only at one {requency causing elimination
of this interference.

3. Enables differentiniion between beat notes of
different frequencies by asudio tuning effect.

¥ you want this remarkable new invention
send $6.50 apiece and transformers will be shipped
at onee.

Electrical Research Laboratories, Dept. 24

2500 Cotiage Grove Avenue, Chicago, 111
Note: This instrument is unsuited for broadecast
recepiion.

point

Mexico.

For a Short Time Only

P ASS the
U.8. Govern-
ment Commer-
¢ial or Amateur
Radio lLicense
examination!
This book will
help you do it!
Send sixtycents
in stamps or
coin for wyour
copy ——~postage
prepaid to any
in the
U. 8., Canada or

RADIO INSTITUTE OF
326 A Broadway

AMERICA
New York City




U, & U, Photos

The illustration pictures the take-off of the winnin,

flight and in the insert is the radio equipment carried.

{Burgess ‘A", ‘B’ and ‘C’ Datteries furnished the
electrical energy to operate the set.)

WHEN the Goodyear III won the
right to represent the United
States at Belgium, Burgess Radio Bat-
teries supplied the electrical energy for
the operation of the balloon’s radio
equipment.

Almost every day from somewhere
in the world news comes to us of new
Burgess adventures.

And that Burgess Batteries have
contributed their bit in so many inter-
;.esting events of sport, commerce and
‘science reflects the esteem in which
they are held.

*“Ask Any Radio Engineer”

Your own radio dealer down the street sells
Burgess Batteries. He probably sells the fam-
ous Burgess Flashlights, too.

BURGESS BATTERY COMPANY
GENERAL SALES QFFICE: CHICAGO

Canadian Factories and Offices:
Niagara Falls and Winnipeg
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A 2l-jewel watch with a solid white
gold hand engraved case znd &
Lord Elgin movement has been se.
jected az the 1928 Jewell trophy for
advanced work in radio. This
trophy will be awarded on June 1,
1926, to that amateur operator li-
censed by the United States ov
Canadian  Governments who bas
submiited documentary proof of
having t{ransmitted, by wireless,
telegraphy, the most miles per wait
over & distance of 300 miles or
WiDTe.

T T

“MORE MILES PER IDATT”

JEWELL
1926 Radio Contest

For
Amateur Operators Licensed
by U. S. and Canadian
Governments

This contest was first announced at the Third
National AR.RL Conveniion held in Chicago in
August. It is being held in the interests of efficiency
of operation and efficiency in the last analysis is the
goal of the amateur,

DX records in the future will probably make
careful mention of power input in order to establish
a miles per watt basis for discussion.

Miles per watt is an excellent criterion of station efficiency and en-
ables eredit to be given to the small station which is operated in accord-
ance with the best engineering principles. It allows such a station fo
compete on a favorable basis with the more powerful stations, which may
reach further by sheer power.

And to measure the input Jewell instruments continue to be found the
mose reliable, accurate and dependable instruments for the amateur. They
are egpecially adapted to his needs and will prove a necessity for the well-

equipped transmitter.

.

Send for Printed Rules Governing This Contest

R

Jewell Electrical Instrument Co.
1650 WALNUT STREET

CHICAGO

“MORE MILES PER WWATT”

= = 7
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2 Tube 5¢ S, N
Mahogany finished cabi-

Crosiay

”

Crosley Pup
A genuine long
range recelving
@75

NP 5

&7, Chustey Super- Trindyn Special 5602 505, 1 So%8's. o, |
Crosley eMusicone $1) %2

5 i
[Crosiey De LuxeCombination
ausicone De Luxe $27.50
Super-Trirdyn Special
%30, 00
(onsole Table .. $2
{‘nmplete 112

Highly setective;
nnusual range;
mahogany fin-
ished wabinet,

#3850

Better Results From 3 Tubes Than From 5

Instead of passing the incoming
signal once through each of 5
tubes, Crosley design, in the Su-
per-Trirdyn, passes it through two
~of the three tubes several times,

each time building up its sirength
and adding to its volume.

Even the technically uninitiated
can see the advantages; simplicity
instead of complexity; fewer dials
to adjust; sharper accuracy in se-
lecting stations; greater clarity;
greater volume, greater ease in
logging stations.

This simplicity of design com-
hined with the economies of gigan-
tic production makes possible a
price of $60.00 on the Super-
Trirdyn Special, the most efficient

and beautiful of all Crosley receiv-
ing sets. For Crosley is the world’s
largest builder of radio sets—own-
ing and operating parts factories,
cabinet woodworking and assem-
bly plants.

Listen to a Crosley Super-Trir-
dyn under the most exacting con-
ditions and you will understand
why it represents genuine achieve-
ment in radio performance and
value which all America was quick
to recognize and reward with in-
creasing sales,

Write for an illustrated cata-
logue of the complete Crosley line
or see them at your Crosley deal-
er's. Authorized sales and service
stations everywhere.

Crosley  manufactures receiving sets which are licensed
under Armstrong U. S. patent No. 1,113,149 and priced
from $8.75 to $60.00 without accessories,

Add 10% to all prices West of Rocky Mouniaing. Crosley
owns and operates WLW first remote control super-power

broadeasting station.

B ETTER -

COSTS LESS

THE CROSLEY RADIO CORPORATION, - - CINCINNATI, OHIO
SAY YOU SAW IT IN QS T-—IT IDENTIFIES YOU AND HELPS Q8T 65
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lmproved
Roberts

s i
Hammariund. K

Fobends. it
RECBIVER

Hend for this most
cimplete Look giving
tull instructions  on
E mbling,  wiring,
and  operating  the
Jammariund-Roberia
viceiver,

25¢

The AU-Amer-
fcun Radio Corp,
contribute the
Rauland Lyric
Transformer to
the efficiency of
this new vecoiver.

by

The new Hammarlund-Roberts receiver is the united
achievement of ten leading engineers, endorsed by
ten of the best-known radio manufacturers, No one
man’s or one group’s conception of five tube possi-
bilities but the composite of the jeaders’ convietions.

This concentration of the leaders upon one purpose
——the perfection and intense application of tried and
proven radio principles—has produced new results.
Results so vital and so valuable that they put the
Hammarlund-Roberts far beyond your expectations
of performance.

In designing this new standard of efficiency, the
consulting engineers had at their disposal the finest
parts the market affords—regardless of cost. They
were not handicapped in huilding to a price.

These ten leadiing manufacturers offer to the American Public greater
value than ever hefore, A radio leceiver congbructed throughout of the
latest, most efficlent part designg ai » price within the means of e one,

& five tube r er that exiua?s ihe Buper-Heferodyne in selectivity ami

yolume. A receiver s simple In  design  that e butid i

from the instructions in the Hammarbmd-Roberta L.(mat}q inn  Book,**
You will wonder at this new simplicity; this new elficiency; this new saviug,

Write for this most complete book

Hammarlund-Roberts, 1182-E Broadway, New York City

Hammarlund-

ROBERTS

6073

A

5

{labinet
Extra

ing manufacturers

Associate
Manufacturers

All-American Ha-
Corp., Alden
Manufacturing Co.,
Radiall Company,
Carter Radio
Company, Du-
bilier Condensers,
tInion Kadio Corp.,
International Re-
sistance Co., Ham-
marlund Mfg. Co,,
Inec.

diw

Na-ald sockeis
and dials, Carter
Rhaostais, Jacks
and Swiiches wap-
droved jor the
Hammariund-
Roberts,
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Spreads the Stations
Ouwer the Dial — e new

AMSCO Alocating Condenser is the triumphant
combination of electrical engineering and mechan-
ical ingenuity. Electrically efficient in unscrambling
the stations on your dials. Each dial degree from
1 to 100 will be found to represent 10 broadcast-
ing kilocycles accurately over the entire scale—
“a station forevery degree.,” Mechanically ingenious
in correcting the fault of other 8. L. F. Condensers—
it conserves space! Scientific low.loss construction.
Rigidity with light weight.

Made in three capacities—Single or Siamese, Ask your dealer or
write for details of entire AMSCO Line of engineered radio parts.

AMSCO PRODUCTS, INC., Dept. €
Broome and Lafayette Streets, New York City
A

SAY TOU SAW ¥ IN @ 8 T—IT IDENTIFIES YOU AND HELPS Q87T

New [ —a handsome
instrument at a Jow
price. The AMSCO
Vernier Dial gives fin-
esse to _your fingers.
Steps-down 13 to 1.
back wards orforwards,
fast or slow, without
m%mentum or back.
80,
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Better reception this
season than last !

WOULD you like better reception this IR
fall and winter than last? Better dis- @ "
tance! Better volume? Better tone? You

will enjoy better results in every way, this

season, if vou keep your tubes at full efficiency
withtheJeffersonHomeTubeRejuvenstor.

All tubes deteriorate rapidly with use.
The Jefferson Tube Rejuvenator “brings
them back” in 10 minutes! Use it once a A
month—keep your tubes like new. Com-
pletely restores paralyzed or exhausted e
tubes., Doubles and treblestube life,quick-
typaying for itself throughthisgreatsaving.

Takes large orsmall tubes—types201-A,
301-A, UV-199, C-299, 5-VA. Attach to
anyalternatingcurrentelectriclight socket
in your home. The Jefferson Home Reju-
vepator for tubes is as essential to satisfac-
tory radio reception as a charger for stor-
age batteries. Uetonenow; start theseason
with vour tubes in perfect condition. Sold
by leading dealers in radio supplies, and
fully guaranteed.

£

Jefferson Electric Manufacturing Co.
501 8. Green 8t., Chicago, 1L

Makersof Jeflerson Radio, Bell Ringing and Toy Transformers;
Jetterson Spark Cojls for Automobile, Srationary and Marine
Engines; Jeiferson Oif Burner ignition Coilsand I'ransformers.

JEFFERSON

TUBE REJUVENATOR

Keeps radio tubes like new

JEFFERSON RADIO TRANSFORMERS

Your radio, no matter how costly, can be no better than its transformers,
Our experience as the world’s largest mamifacturers of small transformers is
everywhere recognized by leading radio engineers who care-

fully specify “'feffersoii'’, If vou want amplification without
distortion==clear; pure, sweer, natural tones from vour radio—

make sure it is equipped with Jefferson Transformers. Sold by

the better radio dealers, used by leading set manufacturers.

68
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rom the Listener:
Oi f Viewﬁ*

Natural

General Radio transformers are True Mirrors of
Tone Quality. They reproduce instrumental and
vocal music as pure, full, and natural as it enters the
microphene at the studio of the broadcasting station.

Due to the special design of the core and adjust-
ment of the coil turns these transformers are capable
of unusually high and even amplification of all tones
common to speech and music.

It spite of their recognized superiority over other
transformers they sell at a popular price.

Enjoy ihe programs of radio artists in unmodified
form—use a General Radio 6 to 1 ratio transformer
in the first stage and a 2 to 1 ratio in the second.

Cambridge, Mass.

”.l'ype 285 Ask to see them at your local dealers or write for
Audio Amplifying our descriptive folder No. 285-Q showing amplifica-
Transformers ti d wiri di a
S to 1 ratio for first stage on curves and wiring diagrams.
2 to 1 ratio for secund stage
$ GENERAL RADIO COMPANY
X each

¢« Behind the Panels of Better-Built Sets”

. nm——— s e
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RADIO PICTURES

We are beginning now to find out what you radio
experimenters want, and have put your suggestions
into the new model machine, shown above. Not only
is it complete for both sending and receiving pictures
and picture-messages by radio (or by wire), but it is
a beautiful piece of workmanship. The price to
A.R.R.L. members is but $45—Iess than it costs. Why?
Because we want your assistance in developing visual
radio. But whether you buy a machine or not send
for information abhout prizes for saggestions, for each
of which a copy of the book “Radio Vision” is sent,
whether you get in the cash prize lists or not. We are
after helpful suggestions. Shoot ’em in, and we will
do our part.

JENKINS LABORATORIES

1519 Connecticut Avenue Washington, D, C.

RIS
DREHN
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" Preliminary Announcement

bt

ALL-AMERICAN RADIO RECEIVERS

Fr]

Model R: Price*

There will be available this fall a
}imited number of radio receivers, pro-
duced and wired complete in the new
Arr-Aumerican factory, and bearing the
name AL AMERICAN,

Many hundreds of sets have been -
constructed in the AiLrAmexican lab-

oratories. Most of them have per-
formed in a manner which, in less expe-
rienced factories, would have caused
the most joyful excitement. A few of
these sets have shown resuits truly
52 remarkable even when measured by the
. 2 Ar-American standard: but E. N,
Rauland, pioneer in radio and severest
critic of ArL-American products, shook
his head and said “Wait.”

And he was wise. If this achieve-
ment had not come until next year, it
would still have been worth waiting
for. But it is on view at the shows:

Last year it was our pleasure to add
to the family of the “World's
Largest Selling Transformers” an audio
amplifying instrument embodying fea-
tures hitherto considered impractical,

902
outside the laboratory, on account of
their high cost. This transformer,
Rauland-Lyric, has in one season revo-
lutionized the toneamplifying art. And
now, in the same spirit, we offer the

Arr-American Receiver,

i Au-American Receivers embody,

% necessarily, all the penuine improve-

ments of the past year in radio recep

* tion—many of them the especial prod-+

uct of the Art-AMerican laboratories,

Multistage control through two 260°
¢ dials, without gears, the elimination of
“body capacity,” the extreme of beauty
¢ in tone.through Rauland-Lyric, and of
; distance, power and selectivity through
ArL-Americax  Straight-Line-Fre-
 quency Tuning-~these are combined
. with .the utmost beauty and perma-
{ nence in external appointments.

And yet, ALt-American Receivers
are not high-priced. This is due to the
fact that, although only a small number
will be produced this fall, the price has
been set on the basis of next year's
extensive production.

it

Dealers who realize the significance, for fu-
ture growth, of handling merchandise of thi§
gharacter, are invited to write their jobbers or
the factory for full information, or to visit our
booth at the Chicago or St, Louis radio shows,

ALL-AMERICAN RADIO CORPORATION, E. N. Rauland, Pres., 4205 Belmont Ave., Chicago, U. S. A.
W COWNING AND OPERATING STATION WENR~288 METERS

LL-AMERICAN

P_;neers in the Radio Industry
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1926 Catalog of
(Y

'The World's Largest Exclusive
Radio Mail Order Hotise Will Send
You This Wonderful Book FAZIE

64 illustrated pages containing
thousandq of bargaing in radioscts,
semi-finished sets and radio kits of
all styles, sizes and approved circuits. 5-tube sets as low as $29.57, BPautxful maode!
of the very latest designs and types, Flaborate congcle mwodels with loudape 4
right in cubinets of genuine mahogany and wainut. All sets guaranteed,
welving o Q. AISO containg everyvhing supnlies, including hatter wpoers, Innd
gpeskers, transformers, eondensers, I Neostaty ar SRy OLAer Darts you may want Ior 1mpru& ing
Four set or bullding & hew phe. Guarantecd saving 10 you of & 10 4.

The Biggest 5-Tube Value on the Market

Paoritively the world’s greatest S-tube radio bargains. Regular
$75.00 value. OQur large quantity production enables us to sell this
et for ondy .50, fully built snd wired in beantiful mahogany
crbinet of latest design with sloping Bakelite panel of Satin finich,
handsomely etched and engraved as fllustrated. Constructed of the
finest low-loss condensers, eoils and sochets, Bakehte 5@
baseboard panel and dials, Prize for sct only. vy
Transportation charges extra, shipping weight 235 lbs.

This set with all accessorfes, including the famous}merlcaﬂ
Bl loud speaker with adjustable uait, .x; “B‘ butteries,
giacanteed 100 Ampe-re H hb “A” battery,

e for pattery eonnecti A tubes, 2 ani ground &yip-
it and everythmg complete ready w seb up and ?p-

erate, Nothing else to buy.
Transportation eharzes extra. Shinpiny weizht 100 Ibs.

Order Direct from This Page! Save About One-Half!

Crder direct from this page. Save M to &. Ourguarantee protects you. Money eheerfylly refunded i you arp not satisfied.
order and prices plainly, &end post oﬂice money order or bank draft for full aciount to ingure sifety, Refer to aAny bank or commercial
ageney reeardlnw onr reliability. 1 kit described on this ipage shipped prepaid East of Rockles (except Canadal. Atmeriean Hedynola
and tue s-tube Radlo Frequency mmiver ghipped charges coll

SEMI-FINISHED 5-TUBE RADIO FREQUENCY S&EY

Write your

SEMI-FINISHED 8-TU BE SUPER-H ETERODYNE

Wnrlﬂ’s Famous §-tube
arheterodyne,

y mounted on panel
amd basehoard. Cormes
completely ns-
sembled ready to wive
and operaie. We have
testimonials from

Coast to Coast
aw oss condensers and sockels,
Highest (mauty toahsformes, B l\e'ma rheostats, AN wiring con-
f*e aled under Bakelite basebosrd, 718 panel—ats into sny standard
T x 18 cabinet. Complete instrue ions for wiring, Guarankseod
aaving to you of $850.00. i-rice« fsel all mounted, 518.15. Cabie
awt oF sume uwdel 4 As.erican Rad, wola picwured above 35,85 extra.

This speciai oﬂer.’ is a«tmmdlnﬁ the radio world.

You must bave our catalog no matter what set or kit you
want. (ur line is complete and includes sll popular sets, such
ng Superheterodyne, Neutrodyne, Ultradyne, Reinarts, Regen-
erative, Radio Frequency, Browning-Drake, Super-Heterodyne
Reflex and all other latest cireuits.  Kiis, sets and parts manu-
fnetured by all wall known manufacturers such as ¥Frost, Howard,
‘Baldwin, Brandes, Western Eleotrie, Columbia and others,

Our semi-finigshed asets come with all parts mounted on panel and
bageboard ready for wirlng Ilo not fall to samd for our catalog,
Bemember—we are the larrest exciusive radio masl order dealers in
the world and carry fhe besl of everything in radio. We save ron
33 10 M on the following kits,  Detailed deseripiions appear in our

thousands of builders of
thisset. Bome have received Toreign stations on loop serial. Un-
surpassed in voluie and tone guality, Low-loss siraight line
irequmr'v condensers, vercier dials, finest quality rheostats.
Mate ed Remier or Columbia fong waved transformers. Hes
quires only three serews for attaching panel and baseboard and
seb is rendy to aperate. 7320 panel. Price of set only $43.75.
Hecuives {following accessories to complete this set; mﬁﬂ
cabinet, 8-2)1LA tubes for storage battery operation or No, 199
tubea for dry eell operation, 100 Ampere hour storage battery,
243X “B" batteries, lond spenker, center tapped loop serial.

satalog. All thesc itemsarelisted in our eatalog at a tremendous saving.
NEUTRODYNE COCKADAY LOW LOSS SHORT WAVE] ULTRA-AUDION
Catalog includes Genuine licensed Neutrodyne tuhP (,or,kaday kit of § 8-tnbesei—25to |tumeters. § (ine-tube Ultra-

list of broadcast- ) kit of parts, come Jully sssembled

fully sssenbled on

Fully assembled on panei] Audion, Wizard o radio,

ing stations,]on the panel and baseboard with el and  Dbaseboard, | snd baseboard, ready } Fully Mﬁembled and
general radio fn- | cOmpleie lnstructions, €99 7 readyto wire to wire. ready to wire $6.35
formation and | LAy to wire brice b Price. = Price, o with ingtrictiongdUs

facts about our

fres service divis-

Ion. Write for it
8y,

159 N. Union Ave.

RANDOLPH RADIO CORPORATICON

Dept. 22 Chicago, lllinois
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VOLTAGE AMPLIFICATION-FREQUENCY CURVES
OF STROMBERG-CARLSON AND COMPETING TRANSFORMERS,
oA WORKING BETWEEN UV:201-A TUBES.
7 £ -
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Stromberg-Carlson
Transformers

Not only does the charted performance of the
Stromberg-Carlson transformer show a compara-
tively high amplification on low frequencies but

it also gives uniform amplification on the inter- po. 3—A T_‘t““*f"r“‘zes" Ratig 4 to 1
mediate and the higher frequencies. This uni- B0 e e sy B
form voltage amplification throughout the widest jaminations.  Compact dimensions
possible range of musical frequencies is in f"f S“b,,Pfl,‘}ell‘” base {’50*‘{3 mout-
marked contrast to other makes tested which 2_,;/15'1 ﬁ‘gh “Shen 1typt/r shlelg:t‘\i;’
arve efficient over only comparatively narrow PRICE $4.50

bands of frequencies or which produce distortion
on the high or low frequencies due to weakness
in amplification.

The Stromberg-Carlson Audio frequency trans-

former makes the nearest practical approach to
distortionless performance.

Stromberg-Carlson
Head Sets

No. 3~A Head Set

Transformers and loud speakers hrave Layer No. 3-A Head Set Permanently
Wound and Layer Insulated coils. These coils sensitive. Magnets exert 2% Ibs.
are wound one layer at a time with a layer of 1(’:1:‘ A{f‘nrd K“béwr ng i(‘/R‘D:! Hl’ld*‘

B N : " s - minum ase, 1CKele {:1
tough insulation between layers and vacuum im Band wi'h Swivel and Slide Adjust-
pregnated, That is why thev stand up indefinitely ment. 11,000 ohms toial impedance.

under present day high plate voltages. PRICE §5.50

Stromberg-Carlson

TEL. MFG. CO.

1060 University Ave. Rochester, N. Y.
KANSAS CITY CHICAGO TORONTO, CANADA
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TELEFUNKEN

AND
MUELLER

Transmitting

Tubes

Transmitting Filter Condensers

In all sizes

Guaranteed to stand highest potentials
Accurate within 5 per cent.

1 M.F.D. 1500 v $ 1.75
2 M.F.D. 1500 v 2.65
1 M.F.D. 2500 v 4.50
2 M.F.D. 2500 v 7.50
5 M.F.D, 2500 v 13,75

TOBE transmitting condensers are

/4 distinguished by their silver-fin-

77 250-watt ished case.

/ Tube [%Tfunk b $15.00

ele en J0-wait tuhes « = R

@ $95.00 i’ - &

Fil, 4.2 Amps.
Fnl 10 8 Vults
Pl 210 M. A,

The A.R.R.L. Diamond Is the

Emblem of a Real Amateur!

The League Emblem comes in four different forms. Its use by
Members is endorsed and encouraged by the Leaguye. BEvery Mem-
ber should be proud to display the insignia of his organization in

every possible way.

THE PERSONAL EMBLEM. A handsome creation in extra-heavy
rolled gold and black enamel, %" high, supplied in Tapel button or
pin-back style. There are still a few fellows who are hiding their
light under a bushel. Wear your emblem, OM, and take your proper
place in the radio fraternity. Either styie emblem, $1.00, postpaid.

THE AUTOMOBILE EMBLEM. Introduced only this spring, al-
ready more than 800 cars are proudly displaying the mark of the
“Radio Rolls-Royee 5x2%"”, heavily enameled in gold and black
on sheet metal, holes top and bottom, b0e each, postpaid.

THE EMBLEM CUT. A mounted printing electrotype, the same size as the lapel
button, for use by Members in any type of printed matter, letterheads, eards,
ete,  $1.00 each, postpaid.

THE “JUMBQ” EMBLEM. You've taken care of yourself, your car and your
printing. How about the shack wall or that 100-footer? Think of the attention
this big gold-and-black enamel metal emblem will get! 19 x814”, same style ag
Automobile Emblem. $1.25 each, postpaid.

Mail your order and remittance NOW to

The American Radio Relay League : : Hartford, Conn,

Lo
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Build with the
e New Models of
1J.S.TOOL CONDENSERS

Better Condensers Make Better Receivers

The same superiorities that have induced many
reputable manufacturers to adopt U, &. Tool
Condensers for their receivers are the points
that will greatly improve yuur set. Chosen
by these manufacturers after careful tesiing;
wou ean use them with the same confidence
and satisfaction.

MODEL 8

An efficient condenser made with new and
patented ome-piece stator, guaranteed to give
sharp tuning av the lower broadeasting wave
lengths.

R S TR A TIONCR (60 O KR OO KO0 K 8 (R

Capacity, Max. .00025,
Max, 60030,
Max, 00035,
Max, 00050,

Min, 00000786,
Min. 000008

Min, .0000084,
Min. .000011,

MODEL 9

Same as Model 8, hut with Vernier and
Kurz-Kasch Dial.

Capacity ;
Max. .00025,
Max. .06030,
. 00035,
. 00050,

Min. 0000076, $3.76

Min. .000008, 3.86

Min. 0000088, 4,10 & : : :
Min. .000011, 4.76 f h

j
MULTIPLE CONDENSER
TR a8 For Single

Control
Recetvers

O e U R

o Facsmeme

|9 siniciciaiioio o

Made under Hogan
Patents, Jan. 9, 1912
Pat, No. 1,014,002,

o0 O o AT

Simplify your receiver by operating two or more
1. 8. Tool Condenser units with only one dial—
the greatest step thus far in radio reception.

WRITE FOR LITERATURE
See These New Models at Your Dealer’s

U.S.TOOL CO.INC. AMDERE N..I.
Vo o

oyt




Sangamo
Mica

Condensers

Accuracy guaranteed
within 10 per cent. of
marked capacity.
Resistor clips I0cexsra

In reflexing - -

awhere accuracy brings results

BECAUSE of their bigh accuracy, San-
gamo Mica Condensers give perfect
results in reflex circuits, where exact capac-
ity is necessary to success. Any receiver,
whatever the circuit, is improved by the
use of Sangamo Condensers.

They are accurate, and they stay accurate.
All nationally recognized radio laboratories
have approved Sangamo Condensers.

The accuracy of these condensers is not
affected by heat ot cold, moisture or acid
fumes, soldering or electrical surges. They
are solidly molded in smooth brown bakelite
which will not chip or crack even if dropped
several feet to a hard cement floor. The
edges are rounded, and substantial ribs in-
crease their mechanical strength.

Allin all, Sangamo Condensers are as fine
condensers as money will buy, not only on
account of their sustained precision, but
because their workmanship and finish is in
harmony with the beautiful construction of
the highest quality of radio parts on the
market. Yet they are not expensive. Quite
otherwise, if fact.

SANGAMO \§
( Accurate
Radio Parts

Allstandard capacities.Your
dealer shouldhave Sangamo
Condensers. If not, Insist
and he’ll get them for you.

Sangamo Electric Company
1310 Springfield, Illinois

RADIO DIVISION, 50 Church Street, New York

SALES OFFICES—PRINCIPAL CITIES
For Canada— Fangamo Electric Co. of Canada, Ltd , Toronto.
For Europe~—British Sangamo Co., Fonders End, Middlesex, Eng.
For Far East— Ashida Engineeting Co., Osaka, Japan

LOW LOSS
LOW WAVE COILS

In the Lead Againl—“RIL” HBasket Weave Uofls nhow

equip_pgﬁ with Plug-in Mountiprs—<mick ™ clent cail chang
ing—Five Interchangeable " outfit—""ripl Al
coverell  paraffined wite—Chocslate eplor, mow't &

™ e

13 o 110 meiers—

t—Cover s
Fricel

he—Rugged—Xo wredss LU
b, inclyding wounting—-
At your dealers', or order dire.t.

Radio Engineering Laboratories
27 Thames S$t. New York, N. ¥,

Another ToaZ- Development
FUSOCKETS

PATENT APP. FOR

Individuaily Fused Sockeis
insure your Tubes

199 or 200
Single or any multiple

At Your Dealers or

$1.00 per Socket, P. P,

TOAZ TERMINALUGS
BEST FOR RADIO BUGS

At your Dealers or send $1.00 for Special
Package, inciuding Gripfast Terminalugs,
{Pat. App. For.)

ToaL. Enginesring & Sales Go-
{1703 ROBERTSON AVE., CLEVELAND, 0.
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If you want distance and clear tone from your radio
set, your storage battery must have its partner—the
Tungar Battery Charger. '

Two clips and a plug to connect to the house cur-
rent. That's all there is to it. Or you can make
permanent counection and just throw a switch.

The Tungar charges while you sleep—it makes no
disturbing noise—keeps your batteries at top notch.
For power there is nothing like a good storage bat-
The Tungar is a G-E ¥ X7 H
e et developed In the tery—with a tungar to keep it good.
great research Labora-
tories of General Electric,

Thenew Tungarcharges
2, 4,6 volt " A” batteries,

24 to 6 volt "B  batteries; )
in series: and auto bat-

teries, tao, No extra ate

tachments needed.

Twro ampere size (East

of the Rockies) . $18.00 REG. U P o
60 cycles—1I0 volts . N_R . FFr.

Tungar—a registered trademark-—is found only
on the genuine. Look for it on the name plate

Merchandise Division
General Electric Company, Briddéeport, Conn.

s & St
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A Noteworthy Contribution to the
Art of Radio Transmission

HIS Weston Model 425

Antennae Ammeter ade-
guately solves the problem
of the measurement of anten-
nae current and has made
possible remarkable ad-
vances in the art of radio
transmission, It is com-
pensated against change of
temperature, it eliminates the

undesirable features found in
hot wire expansion types
of instruments and it pos-
sesses no zero shift—all con-
tributing to making it the ac-
cepted standard in govern-
ment and commercial use.
For detajled information
write for *Weston Radio
Instruments,”

WESTON ELECTRICAL INSTRUMENT CORP.
158 Weston Avenue, Newark, N. J.

STANDARD.THEWARLD.AVER

WESION

Pioncers since 1858

NEW—The Helicon Splral Variable Condenser

This new condenser has two plates, one fixed, one rotary. |
Both in spiral form, in operation the rotating splral is, as it
were, screwed into the fixed spiral, The 00035 type requires
five mmplete turns of the rotor shaft to go from minimum
to maximum, The turns are recorded by the counter at the
window above the dial.

1. Helicon Spiral Condenser has an
1800°,

2. The one moving plate of the Helicon Spiral gives to its
action a flexibility and delicacy far superior to any
Vernier, besides havmg no back lash,

e g

it v o

operating range of

3. The Helicon Spiral is beautifully uniform in action thru-
out its entire range,
4. It is conspicuously “low-loss.” Its grounded rotor elim-
inates trouble from hand capacity.
List Prices C"“‘P“" 5. The oscillation point ean be smoothly and gradually

00025 $6.50
00035 8.75
0005 7.00

reached and maintained.
( Licensed under Oskar Meirowsky Patent)
THE KAPACITON CO,, Inc.,, JERSEY CITY, N. J.

husetts — UTILITY MFG. CO., 54 Marlborough St., Springfield, Mass.

i . -

Direct Factory representatives for M

-

WESTERN ELECTRIC CO. FIXED CONDENSERS
8 mfd. Tested at 350 voits . C.

These Condensers are just what you want for vour “B” Battery Eliminatoer or experimental
work. The condensers are made of the hest quality of papor awd tin {¢il and each Condenser
is sealed in a métal contsiner. They are combact, secuvate and Mowntiby brackets are cone
wvaniently located for placing anywhére in the cfreuit.

Price only $1.85 ea.

AMERICAN SALES CO., 21 Warren St.,, N.Y.C.
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“Simplitfy Radio”

The New Daven Tube

Type MU-20 increases the amplification of
the Daven Super-Amplifier to equal or exceed
that obtainable with itransformer coupling.
A one-purpose, three-element tube, 6-volt,
1{ ampere—34.00 each, Daven Power Tube
Type MU-6 is recommended for last or out.
put stage—$5.00,

Daven Engineers
Blaze Another Trail

HE biggest of all the little things in radio is
the grid leak. The Daven Grid Leak isknown
the world over as the grid leak of permanent,
constant value. It is standard.

Almost as important is the condenser. But
ﬁrid condensers change with temperature and
umidity. The mica in condensers Jacks uni-
formity or is impure. The tin foil plates melt
or change their capacity.
In their constant efforts always to simplify and
to improve, Daven engineers have made a re-
markably effective combination of grid leak and

condenser,
TWO-IN-ONE!

THE DAVEN LEAKANDENSER is so simple, so effective
abnd eo sturdy that you will wonder why it was not thought
of before.

Similar in size to the Daven Grid Leak, it takes the place of the
usual grid condenser which has shunted aronnd it the usuat
grid leak. Made with five different values of grid leak resint-
ance, 2, 3, 4, 5 and 7 megohms, The grid condenser capacity
is fixed and correct for all makes of detector tubes.

With every Leakundenser & pair of new fastener clips that do
not permit it to shake out,  Precision-built.  Price £1,00 each.

Manufacturers are invited to send for a sample.
THE RESISTOR MANUAL is the handbook of Reaistance Coup-
led Amplification. At your dealer’s 25c. By mail postpaid 30c.
I DAVEN PRODUCTS ARE SOLYD ONLY BY GOOD DEALERS

e e o Aeri®

! Anyi s T (
"DAVEY AN TG \CORPORNROY
SHasdsior Shecialits :
NE‘WARK Heg. U, 8, Pat, OF. NEW J'ERSEX"‘
CLIP THIS COUPON
DAVEN RADIO CORPORATION G-10-5
158-160 Summit Street, Newark, New Jersey
Please send me the following ou Resistance Coupled
Amplification : —

Check one
Resi M. 1. 30c is enclosed.
{1 Complete catalogue (free)

Name

S seeaLiEreseesetrrraisretiteenateeRtORtBRORE PG

Address, .. i veiiesiiiineiaiireiisiirerestrenracsnironis
For dealars: Send your letterhead or card, or this coupon
and we will have our nearess distributor communicate with

you,

THE BIG LITTLE THINGS OF RADIO
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Samegnay,

Lullaby

Through the air of the evening,
calm and sweet comes a cradle
song from a distant city, Then, as
never before, we feel the need of
radio amplifiers which will bring
out, strong and clzar, just the pure
beauty of music. Forsuchmoments
is the joy of owning the one ampli-

fyinginstrumentselected by world-
famed musical authorities for the
purity of its tone: Rauland-Lyric.

Rauland-Lyric is a 1aboratory-
grade audio transformer de-
signed especially for musie
lovers. The priceis ninedollars.
Descriptive circular with am-
plification curve will be majled
on request, All- American
Radio Corporation, 4201 Bel-
mont Ave., Chicago.

L~ AME;
},\4“- TRADE N»«Rlnz IOA
TRANSFORMER
The Choice of Noted Music Critics

CONDENSERS

Made sccording to Bureau Of Stan-
dards specifications fur lowest losses and
best eloctrieal enaravteristics.

Specially shaped-out stator-plates space
stations over the dial, while keeping
ndenssr ax small ag a straight-line
eity model,

Aluminum stator plate, sxactly ihe
me =23 used in the new DUPLEX
#traight ILine Freguency condensry, sant
on reqgquest.  Write for one today., Learu
the secoret of DUPLEX superior <¢on-
struction,

DUPLEX CONDENSER & RADIO CORP.

32 Flathush Avenue Extension
BROOKLYN, N. Y.

Amperite automatically controls tube cur-
rent, eliminates hand rheostats, flament
meters, guessing and all tube worry.
Bimplifies wiring, tuning and operation.
Permits the nse of any type of tube or any
combination of tubes.

Tested and used by morethan 50 set manu-

facturers and in every popular construc
tion set

RADIALL COMPANY
Dept. Q.5.1.-10, 50 Franklin St, New Tork City
i G Write for
FREE
Hook-ups

-

Ohe"S ELF;AQBJ UéTtNG"Rheoxfat
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Experience Counts—

Since broadcasting began B-T have designed circuits and apparatus that have
been continued successes.

To & long record of achievements is now added the B-T “COUNTERPHASE"”,
The realization of a long cherished ambition,—the sixth tube where it belongs as
a third stage of radio frequency. Sensitivity that gives distant reception on only
a short indoor antenna. Helectivity to the point where added sharpness would
cause distortion by eutting of the side bands. And only two tuning controls.

Nothing short of these improvements would satisfy B-T standards.

Kits containing cssential parts for building the “COUNTERPHASE-Six"
may be bad at all reliable dealers, For those who desire only two stages of
“radio frequency” kits w27 be had for building the “COUNTERPHASE-Five”,

Send for Literature,

B-T Variable High Resistances

Smooth, Stepless, noiseless reslstance that does not become impaired or change
in value by continued service. Does not form a choke fur v, £f. currenis.

Variable fHigh Resistance
Type VHR in four models with mazimum resistances of 2000, 50,000, 100,000 and
200,000 ohms.
Price each ......... e Cereraens P erteereaea e cees. §3.00
Non-Inductive Potentiometer

Similar to the above but with three terminals.

No, P-400 400 ohms ........ P 11 4 L - T $1.55

No. P-2000 2000 ohms .......c000uve.n Price c.iiviiaiaiaeae, $2.00

Volume Control or Modulator
Used in Audio Cireuits for noiseless adjustment of volume and improvéement of
tone quality.
No., VC-500.......... 500,000 ohms .......... Price ...ooiee... £2.00
Descriptive literature ou renuest.

The Trend in Radio

Better Tuning attempts a sane analysis of the Radio trend. Issued bi-monthly.
10e per copy. 60e¢ per vear,

BFlEMER-TULLY MFG. CO.

532 S. CANAL STREET - CHICAGO, ILL.
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They
are both a flter anrl a pmtectlve system against nnjh frcqumcv At ;‘hc v ry lnw wive iv ngth‘s
it is advisable to insert at the generator terminals R F chokes consisting of about 30 turns of
large wire about 3 inches in diameter These tend to impede any high frequency that feaks back
thru the small capacity of the windings of large chokes ur from stray induction irom the ser. These
should be placed in both the plate and filament supplies. In the filament supply a large eondenscr,
a3 is shown, should be used,

If you are inferested in consistent maximum miles per wait you will he interesied in Bul-
fetin No. z37-B on motor-gencrators.

ELECTRIC SPECIALTY COMPANY
wrave ¢S CQ’" mark .

Stamford, Conn.

This complete scries with other valuable motor-generator information may be obtained in
pamphlet form. Write for your copy.

2235 South Street.

A. R. R. L. MEMBERS

Fall is here. Amateur operating and League activities will veach their highest
point during the coming six months.

The other advertising pages of QST will help you to select the proper receiving
and transmitting apparatus to hxmg‘ your station to top-notch efficiency. This
page lists the “A, R, R. L, Apparatus” which you should stock up on so that you
can function efficiently as a League Member.

LOG SHEETS. Officially adnpted and endorsed bv the Traffic T’epartment
Printed on good bond paper, 8%x11”, punched for standard 3-ring binder. 125
sheets, $1.00 postpaid; 500 sheets MJO postpaid.

MESSAGE BLANKS. A new, revised and larger edition of the standard
A. R. R. L. form. Printed in “radio gresn,” 75 sheets to a pad. 1 pad 30c, post-
paid; 4 pads (300 sheets) $1.00 postpaid.

MESSAGE DELIVERY CARDS. An attractive and handy card which will help
keep your hook clear. le apiece for plain cards; Ze each on stamped postcards.

MEMBERS® LETTERHEADS. The authorized form for Members’ corres-
pondence. 81x11”, quality white bond paper. Lend dignity and prestige to your

letters by using thew Jetterheads. 100 sheets, 75¢ postpaid; 250 sheeis, £1.70
postpaid.

A complete stock of “A. R, R. L. Apparatus” iz as important now ag & bin full of
eoal, Mail your order and remittance NOW.

The American Radio Relay League
Hartford, Conn.
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MacMillan’s choice
—Dubilier Condensers

&

ON LY the best radio

apparatus could sat-
isfy the needsof MacMil-
lan’s expedition to the far
North. MacMillan and
Reinartz—his radio en-
gineer — chose Dubilier
condensers. For your set,
too, there is a Dubilier
condenser that will give
you the same unfailing
satisfaction.

Write for specifications
and prices

Reinariz--MacMillan's ’

radio tr/»mnlur—-mliz a .

Dubilier condenser 4377 Bronx Boulevard

Dubilier conder sers for [ New York City
amateur use:

Type 577 _
Type 580
Type 464
Absolute'y uniform
and constant.

\ 7

,

CONDENSER AND RADIO CORPORATIO:W

SAY YOU SAW IT IN Q& T—IT IDENTIFIES YOU AND HELPS Q8T



Oscillation,
the Boon and
Bane of Radio

Controlled oscillation is a boon to
receiving sets in that it allows that
sensitive regenerative condition which
precedes the oscillation point. This
condition represents the degree of
neutralization of eircuit resistance
consistent with greatest selectivity
and sensitiveness.

Uncontrolled oscillation, however
results in distortion and the loss of
both selectivity and sensitiveness.

CENTRALAB RADIOHMS give
perfect oscillation control and attain
the maximum efficiency from your re-
ceiver. There iz a Centralab Ra-
diohm for every oscillation control
problem.

$2.00 at your dealer, or
mailed direct.

‘Write for iliterature and

circuits describing this and
other Centralab controls.

CENTRAL RADIO
LABORATORIES
20 Keefe Ave., Milwaukee, Wisconsin

\

SHEG U S PATOFF. B

MOGEL @ T

MFD.

The ‘Last Word’ in
Condenser =nd Grid Leak Units

FARADON MODFL T All-Metal-Mica fixed conden-
are guickly apprecinted by radio amateurs
Rpeeial construction aund treatment seeures constant
Wielectrie  spacing, permianent accuracy, 0W  energyv
foss, and quiel operation.

The New Grid Teak—so good we put our famous
FARADON trade mark on it—is likewise permarnently
accurate and noiseless, satistying those whu want
the best.

Tn addition to having superior electrical rharacter-
istins they are most pleasing in  sppeavence,

We bhave prepared some Interesting descriptive and
operating  data. It is free for the asking If Fou
mention Q.8.F, Write us now for your copy,

Wireless Specialty Apparatus Co.
JAMAICA PLAIN, BOSTON, MASS.,U. 8. A.
ELECTROSTATIC CONDENSERS FOR ALL PURPOSES

Greater Power
and Range

with the new

AERO
COIL

SHORT WAVE TUNER

Alr Ddelectric dopeless, aiv-spaced windings! You
what that means . .. lower high frerquency re
'ﬂ%ame. Tower distribufed capacity.

This amazing new tuner has a range of &1 to 205 meters
with a 00035 condenser, tones tuto resonance on a *‘kmife’s
adge’” 1 actually wuses the energy which other fypes
of  inductanc ! liag variable primary,

Order an Aero Coil Short Wave Tumer, $8.00 postpatd
anywhera, Order direct,

Henninger Radio Mfg, Co,,

1772 Wilson Ave., Chicago

(Cen
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You and Reichmann

Sales demand or mere popular en-
thusiasm for something new has
never swerved Reichmann Com-
pany from building only the kind
of radio that sAouid be owned by
anybody.

You with a passion for the science
of radio should know what Reich-
mann has done in the Thorola
Islodyne. There are very exact
reasons why it is the positively
selective, precise-toned, uniformly
produced set with correspond-
ingly superior volume and dis-
tance. This is

Consider also the indirect effects!
By eliminating coil vexations and
variables it was possible to attack
factors which had been over-
shadowed by the coils. New con-
trol was gained over the elements
of reception and of production!
You can buy Thorola coils in sets
of three, or separately, to test them
in any circuits, obtaining your
own verification of every point.
Opinion is massing behind
Thorola Islodyne receivers be-
cause they are the advance of the

year in broad-

due not merely

cast reception —

Thorola No. 4. :”35

to the much-ac-
claimed theories
of toroid coils,
but to the unique
low-loss struc-
tural properties
exclusive to
Thorola Low-
Loss Doughnut
Coils.

REICHMANN (

‘Thorota Gold Audio Reproducing ‘Transformers

Thorola Speakers

With vital technical refinements
including the self-harmonizing
feature, Thorola Loud Speukers
increase their margin of leader-
ship. The new Bakelite bell is
the largest Bakelite form ever
produced. "Theingeniousthroat
construction, and identifying
gold throat-band lend inspiring
grace and rugged strength.

COMPANY, 1725-39 W. 74th St., CHIC

Thorola Islodyne ($-tube) Walnut, '$1 15

Thorola Low-Loss Doughnut Coils—38et 0f 3, ¥ 1 2.

BAY YOU SAW IT IN. Q § T—IT IDENTIFIES

‘Thorola Low-Loss Straight Line Frequency {ondensers, ® 2

YOU AND

HELPS Q8T

Thorola Islodyne (5 rahe) Thoroeeo, ‘RSS

and wwe krow fo
whom we are
speaking! Thorola
dealers have in-
formation that
will satisfy you,
or write direct
for data on both
Thorola receiv-
ers and parts.

AGO

Thoroia Junior, $ 15




HARPER Perfectly Matched Shielded
MET ALOID Radio Frequency Transformers

. . . Among the many advantages of the Harper Metaloid is per-
The Orlgmal Canned C‘Dll fect matching—a feature now recognized us  vitally im-
portant, They sare wade with mechanieal pree n, and
the bare wire with which ithe colls are wound in exactly
ataced for entire length of woil. Thus each metaloid has
eonsistent. elecirical characteristies which is seldom the ease
with other transformers.

The lowest ance of mny shieided radiv frequency
transformer, Eiffective Electromagnetic and Electrostatic
shielding ; reduces interference from strong Ioeal signals:
permits more compact construction ; sliminates interstage
eoupling, which prevents stray feed-back, thus allowing het-

: gontrol of generation, Utilizes the superior Hoe
wound solenoid form of induetance. No erHical angle for
maounting. Mounting basze only 8% x 44 inches, Easily
installed in your present set. Trimary tapped for all tubes.
TRES icelnienal eireular cially wprepaved by W. W,
Harper. designer of ihe Metaloid.

5 1
| CRIGHEN nA*qu mp

From Your Dealer or Sent Postpaid By

CRIBBEN RADIO CORPORATION

Price $5.00 Each P61 Montana Street Chicago, Il1.
Over 85,000 Operators i VIBROPLEX
Reg. Trade Marks: PBecause it transmits STRONG signals at any

Vibroplex  Bug  Lightning Bug desired speed with less than one third of the

labor required in key sending. Easy to learn
and  operate. Bimply press the lever—the
Vibroplex does the rest.

Special Vibroplex Requires No Relay

Equipped with 3/16-inch contact points to break high cur-
rent without use of relay. Radio coperators say fills a long
felt want ....c.oiieiiiieiiiiirrioiseiniay sereervevens B25

No radio station is u)mplete without & Vibro-

New

Improved plex. Radio operators and amateurs on land and

Vibroplex M N f v: Yok .
sea now sending with & Vibroplex——it's easier.

Japanned Base, ...... veseererranisians $17 Rent on Receipt of Price.

Nickel-Plated Base, ...coeivvncisiinars 19 THE VIBROPLEX C0., Inc, %25 Breadway, NEW YORK

PATENTED

S 40Ft.$25. 6DFt $45. s 0@0
All Steel Construction .ew.(._bs B I N D I N G P 0 S T S

Complete with ,od&“ e

guy-wires :(‘c,wﬂ\}v Twenty-five They Don't
N
k-4

Lose
Their Heads

A . .
POt - Different

‘9 w\@;@”"' i Engraved Tops

FIFTEEN CENTS
At All Dea’ers
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OUR radio will be built of the best only when a Micarta
panel adds efficiency and beauty to careful building.

It is the easiest of materials to engrave and machine. Smooth
holes may be drilled without the slightest sign of a chip. Itis
not affected by temperature, water or oil.

Micarta panel board is now available in the soft, deep gloss
of mahogany and walnut as well as in black. You will find
it at vour dealer's packed in the orange envelope.

ing] Electric & ing Company
Bast Pitteborgh Frnnsylvanin

Bales Ofices in All Prineipal Cities of

the United States and Forrign Countries
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¥ ou can't tell the KODEL MICROPHONE
LOUD SPEAKER from the inicrophone
the broadcasting stations use—they are
exactly alike in size and appearance.

The cfficient Kodel Sound Unit, with a
ingenious new snail-shell horn, mounted
inside the microphone case, produces a
remarkably clear, full-toned volume, Non-
vibrating tone chamber absolutely climf
nates distorition.

15 model incorpo-
fates Kodel, J}x;m\lmit- $ 00
equipped wit arge
Kodel unit $20 TBe _—

Radio dealers everys
where  have  them.

THE KODEL RADIO CORP.
508 E. Pearl St. Cincinnati, O.

RECEIVERS :: SPEAKERS
HOMCHARGERS

Owners of Kudel Broadcasting
Station WKRC, Send for program

BAY YOI SAW IT IN Q8 T—IT IDENTIF

The New

Precise
Syncrodenser

A scientific combination
of straight line fre-
quency where it Is yita]
with straight line ca-
pacity where thar is superior,
The Syncrodenser permits ideal
separation of stations on the dial.
The lower half of the dial which
normally has most broadcast sia-
tions has fewer, while the upper
half of the diai has more than on
ordinary condensers,

The Syncrodenser can be mounted
on panel or sub-panel in any posi-
tion. Prices, o005 mfd, cap, $3.50;
woots mid, cap, $a.oo. Ask your
dealer to show you the Precise line,

PRECISE MFG. CORP.

ROCHESTER, N. Y.

2 Improve
your
TRANSMISSION

WITH THE

Apvance «sync” RECTIFIER

More Distance—Mellower Tonel

The new improved ADVANCE “BYNC” RECTIFIER
will enable you to resch hundreds of distant ears
hich have never heard of you. (ives both clearer
and better volume. Rectifies alternating current
500 to 3000 volts to di current foy 1h9 piates

it Very efficient on short
Lion—always ready. More
» Relay Leagne than any

]
at

. Reyuires no atte
in use in American HRaud
other rectifier made,

Revolving disk s moulded bakelite six inches in
diameter. Nickel plated brush holders with adjusta-
ble gxuze copper brushes. Convenient conirol handle,
Disk, sluminum brush support and brush holders pers
Fe«,t]v insulated.
Price complete with Westinghouse
hronous Motor ...
Bectifying wheel with complete bmmh assembly and

mounting ring io fit yonr own motor .......... ¥15

We Pay AN Transportation Charges in U, §. &-
ADVANCE ELECTRIC CO.
1260-1262 West Second S{., Los Angeles, California
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No Set is ‘Better
than its ‘Parts

NLESS each contributing unit performs its task
without flaw, the most perfect results can never bhe
achieved. The amazing excellence of radio perform-
ance is due in no small measure to the contributions. of
the Pacent organization of distinguished engineers, who
have provided either first or best, many improvements
in radio receiving sets.

Pacent Parts are now used as standard equipment
by forty leading set manufacturers. This fact is a
clear indication of the prominent place held by
Pacent Parts in the radio field. Whether vou buy a
set or build one, look for the Pacent trade mark on
every important unit. It is your assurance of high-
est quality and performance.

Write for our new illustrated catalog,

PACENT ELECTRIC COMPANY, INC.

S

:

Pacent True Straight-line

Frcqplency Condenser n-fm es

poasible enqui-spacing of sta- r ; ot

tions.  Neglgble losis You can choose from
erfect insufation. Compact .

oo v forty sets, the manufacturers

Gat, Ko, B0 B Q095 k0 of which have selected
Cat, No. 2oi C L0006
. Pacent Parts

24 Max. Prize, $4.50
Charlas Fresitman Co. F. A D. Andrea, inc.
Stawart Warner tar Corp. Pathe Ph ph & Badia Corp,
Crusley Radio Corp, Ware Radio Carp.
Ambler-Holman Go, . E. Thompson Mfy, Ca.
Bristal Company Eisamann-Magneto Corp,
Magnavox Company $esiern Cob & Elee. Co.
Hu-Rad Laboratories
AND TWENTY-SEVEN OTHERS

Executive Offices: Branches

Yy ‘ R
91 Seventh Avenue PHILADELPHIA
e ¥, $7. LOUIS
New York City g Lou
JACKSONVILLE
Branches ihcksoviLL
WASHINGTON PITTSBURGH
MINNEAPQOLIS
BOSTON

Canadian Licensees:
SAN FRANQISCO

SeAcD RADIO ESSENTIALS e Rdo tinied

HAMILTON, ONT.
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Low Wave-Length Work

Demands the Best Insulation

THE Navy-MacMillan Arctic Expedi-
tion is using PYREX Insulators for
the various antennae and leads on the
“Bowdoin”, “Peary” and the planes.

Radio communication is a vital part of

present day Arctic exploration, and the

choice of PYREX is a compliment to
E this unique material.

PYREX is made in a variety of shapes

for amateur use. 4

CORNING GLASS WORKS

Industrial Division
Corning, New York

Worid’s Largest Makers of Technical! Glassware

st
P

TER
L ONDENSER EAGLE

RECEIVING SETS
MEAN SATISFACTION

Every “Bagle” Receiving Set is
individually inspected eight times

; before it leaves the Eagle factory,
% 44% x 5% High.

Sizes- .
3000 Voits ———2 MFD. 859, “Eagle’* Built
Cast Aluminum Case. 10,000 volt Durabie Balanced
insulators around each terminal. , Guaranteed

Triple laminated by our special

nascent impregnation process,

Not ¢ WAX-PAPER product.
GUARANTEED AS RATED

o 2 ,,
352 Postpaid EAGLE RADIO COMPANY
GENERAL INDUSTRIES CcO. 23 Boyden Place Newark, N. J.

MEDFORD HILLSIDE, MASS.
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Announcing

the New radio battery

that is always chargcd

RE iz something that will be

welcomed by all radio fans—a
compact ““A” storage battery and
charger, known as the Exide Radio
Power Unit.

This unit is assembled in an attrac-
tive metal case, and is kept at all
times connected to the ordinary house
current as well as to the radio set.

Upon raising a small switch on the
end of the unit, the receiving set is
ready for use; by throwing it down,
the battery is automatically placed
on charge. Thus battery-charging, in
its most convenient form, practically
becomes a part of set operation.

The battery, of course, is an Exide,
specially designed for the unit, and
has ample capacity for any re-
ceiving set—whether that set uses
one tube or ten. As there are no
moving parts to wear or get out of
order, maintenance cost is low.

Finished in a rich mahogany
color, the Exide Radio Power
Unit is furnished in two sizes—
one, for sets using 4-volt tubes;
the other, for sets using 6-volt
tubes; retailing at $28 and $38 re-
spectively—slightly higher west
of the Rockies.

There are, in addition, Exide
“A” and “B” storage batteries
for every requirement, and a recti-
fier for recharging “B” Storage
batteries. Inaquire of any Exide
Dealer or at your favorite radio
store.

THE ELECTRIC STORAGE BATTERY CO.
Philadelphia

Exide Batteries of Conada, Limited
153 Dufferin Street, Toronto

Exide

RADIO POWER UNIT

FOR BETTER RADIO RECEPTION, USE STORAGE BATTERIES

BAY YOU SAW IT IN ¢ ST—IT IDENTIFIES YOU AND HELPS QST 9
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TAOUSTRIAL RESEARCH ENGINEERS

Scientific Research for
Radio Manufacturers

Radio Manufacturers are constantly faced with scientifie problems due
to the discovery of new principles and the necessity for keeping their
product in the front rank in Radio’s rapid advance.

Kalmus, Comstock & Wescott, Ine, offers to the Radio industry resources,
equipment, and trained scientific skill necessary to solve these prohlems.
We maintain a staff of highly trained scientists and engineers with
years of practical experience in the various fields of industrial research.
Qur Laboratories, personnel and experience are available to Radio Manu-
facturers for a reasonable compensation. It will pay you to write for
complete information, T

KALMUS. COMSTOCKSWESCOTT Inc.

110114 BROOKLINE AVE. Industrial Research Engincers.. BOSTON.MASSACHUSETTS

20, 40, 80 Meter
Low Loss Coupled Inductances

$675 postage extra

Yery neatly construcied. ¥Wound with heavy brass ribbon, Hpecially designed
#, W. work, therpfore more wficlent, Primary and escomdary coils all
3 5 Seand easily asssmbled in s few minutes by inserting
. This Is the regylar $i0.50 inductance, Quantity production mukes
E W oW price posslble, Coapling Kagily Varied.
In Stock, High Grade Panel Mounted Transmitters. Beauti-
fully constructed of finest parts obtainable. 50 watts up,

Y s Prices from $100 to $250.
Order, Full Lime of Patts waa Tenee o J. GROSS & CO,,

Hand. Write for List. Phone Lenox 10199, 323 East 83 Street, New York City A

“Windham” Wire Former

. (Pat. Pending) P A I E i %;x l I S
& complete aid handy tool for electricians, g

sadio aev buiiders and mechanies, I will
aoeurately form Joops or eves for No. 4, TRADE MARKS . DESIGNS
& 8 and 10 ws, make easy rading FOREIGN PATENTS

'aug.fe bends, has fat

jaws and wire cwiters. This tool is made
of the best quality steel, dropped forged
and earefully tewpered in oil. . +*

and sharp rigl

We guaraniee every fool against defects * 1 g
in workmanship and  materials mu‘r.i will P ’ATENT ATTORNEYS
pramptly ace or refund money on any Aseciared since E83h: with the Scimvific dwierican
foumd defesvive by purchaser. R & g O.AW‘?legﬁfh Buil g%g& ?\,E;?ew;_‘?ré tf‘ig ,(q
: 521 Scientific American 8., Washingion, {0 C.
Price $1.25 Each 410 Tower Building, Chicags, 12 :
Ask your dealer 363 Hobart Building, Sen Frawcrice, Cal,
MANUFACTURED RY 218 Van Nuys Building, Las dnxefes, Call
THE GOYER COMPANY ‘ Books snd Infirmaiion on Pasenisand Trade Mark;
R . " . e Regnets,
Willimantic, Connecticut =
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Insist on CARDWELLS

The first “low-loss” condensers

ARDWELL invented the origi-

nal fow-loss condenser, using
metal end plates and a grounded rotor,
The phrase “low-loss” was in fact
first applied to Cardwell Condensers
by engineers to distinguish these
highly efficient condensers from the
ordinary varieties,

Cardwell Condensers have been
universally adopted by radio editors,
experts, and professionals. Cardwells
have become the standard of com-
parison,

Performance is the only real fest
of a condenser. And Cardwell Con-
densers have proved their superiority
because of their scientifically correct

design—small area of contact between
insulation and stator supports, rigid
three-point frame, permanent align-
ment, accurate adjustment, ete,

Such details permit exceptional
distance records, smooth tuning free
from noise, and prevent changes in
capacity at given settings.

Use Cardwell Condensers in all
receivers. There’s a Cardwell Con-
denser for every requirement—
seventy-six different types. A post-
card brings yvou an education on
condensers.

Allen D. Cardwell

Manufacturing Corporation

81 Prospect St., Brooklyn, N. Y.

SAY YOI 8AW IT IN @8 T—TIT IDENTIFIES YOU AND HELPS Q8T



Antenna

Series

Condensers

B Built to Amateur Specifications for
‘ % the amateur,

Type 150 — 3000 150 MMFd, {00015 MF).
3/16” spacing {ordinarily known as double spacing), 5000 wolt fashover., Finhe

for BW and normsl BOW sets. Proper size for primary eirsuits, Price $7.50
Type 450 — 8000 450 MMF {,.0004EMF) .
3/18” spacing, like those NATIONAL supplied to N.R.R.L. Price $16.50

Type 100 — 6008 1006 MME {.0001ME)
_B/B” spacing, 6000 voli flashover, for the gverloaded *50” and the "250"W. .
Pienty big enough for the primary, too. All prices inelude 4% Velvet Vernier Dial. Price $12.50
“NATIONAL" can furnish you with B or % plate Receiving Varinbles for that short wave reseiver,
Hend for Bulletin 106 4 8 T

NATIONAL COMPANY, INC., B3 oo e e e Mo

51 e
P uitco

Five HILCO Condensers, in-
stalled in 18 minutes, will

Y &9~ 74
“B» ELIMINATOR
SIMPLICITY

make n 3-tube circuit equal & PERMANENT

§-iube reflex—and then somel ALKALINE STORAGE |
Hut don’t expect it from any CEPT!

other maake. Ii takea the BA'I"TE‘RX._R.E.. 10N

dynamo - tested, watch - built RICO MULTL.POWER UNTTS oporste

HILCO thus fo clear fre-
quency paths, awp
battery clack -und
make low.loss o ver-
ity. You never knew
& fixed condenser like
t—yet HILCO Con-
densers cost No more
than makeshiftes.

from your lighting line and elimisnte the
eoplacing of dry coll “B" batteriog . ¢
weually seving their cost in the first i
o twalve months of servive o Reutre-

dye tavd Saper Hokarodrne seis.
o,

Guaaranteed
Twe Years
Prices
MULTI-POWER UNITS
€ Complete)
Relumjngm 90 Valt MX....$26,50

will ges PERMANENT ECONOMICAL POWER

HILCG Con- Shipped charged and read
; d 8 Y y to use.
-‘}mﬂ for s No costly bulbs! No acid fumes!

!_jnit. for 110 volt A. £2., D. C. or {arm Plants.
Write for special offer! Distributors! Evervbody!

L AEHILVZZ ATLANTA 2665 Matn Steey O TrC Company, fne. .
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Joseph Calcaterra’s
Five-Tube, Tuned

Radio Frequency Receiver

In the past few years scores of loudly
heralded “wonder” circunits, with fancy
names, have come into the market only
to disappear like soap bubbles. And the
end is not yet; others will follow, this
year and next year.

Meanwhile Joseph C(alcaterra’s b-tube
tuned Radio Frequency Receiver has
grown steadily in the confidence and
favor of thousands of “wise™ fans, Day
by day, under all conditions, it has proved
its efficiency, its unfailing selectivity, its

- Sent FRE]

distance-getting ability and its splendid
yolume.

Two stages of tuned radio frequency,
giving the desired qualities of selectivity
and ability to bring in distant stations,
a vacuum tube detector and two stages
of audio frequency amplification to
strengthen the sizmal for loud speaker
operation are used in this standard cir-
cuit.

You can purchase for only $55.00 all the
parts required to build it, including the
hindsome 7 x 24 panel cabinet shown
above.

Diagram and Complete
Simple Instructions

Fully illustrated with photographs, wiring diagram, layout of parts and full-sized

panel-drilling templates. Copyrighted, 1925,

Written in easily understood, non-

technical language. Don’t wait, Get your copy now. A postal brings it free.

Kellogg Switchboard & Supply Company

1035 W. Adams Street

Dept. J.

Chicago, Il

QAY YOUF SAW IT IN ¢ 8 T—IT IDENTIFIES YOU AND HELPS QST
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Introducing!
The New R.C.A. Ux 210 Transmitting Tube

7% Watt, 425 Volt, Filament 7.5 Volts, 1.25 Amps.
List, $9.00. Special Price, $8.00

A New Line of Troy Transmlt,tm% Accessories

WILL BE READY FOR IMMEDIATE SHIPMENT OCTOBER 1S8T.
Troy Short Wave Inductance for 40 or 80 Meters.
Troy Lowioss Radio Frequency Chokes.
Troy Double Spaced Variable Transmitting Condenser.
and others will be announced later.

These aeesasories will be of the best design, workmanship und material,
They ave the enlmination of year: of exp snee in W, Transmission,

4000-1 100 ant “ge Tube O .Now $8.00
5000-1 500 Voit “5 Tube....... -Now 6.00
Change-Over Switch ..o oaimi il Now B,00

Write for New Detailed List No. 2 for New Specialties Too Numerous to Mention

Troy Radio Company

1254 St. Johns Place Brooklyn, New York

Swoecinlists in Amateur, serdimental
and Commereid Roadio Apparatus,

W‘"@,
LOW WAVE
LOW LOSS

UNCLE SAM

NEW!
The

Proudfoot |

100to 1 §

Vernier 27 zlng: In. M
Dial That T P
Matches All 3353“’53&’;3"

Condenser.

Standard
Dials

tmprove  gour reception, and Hook-ups.

1 . Beparate your statlons rmore
readily by using this efficient dial. 2 in. genuine hake-
lite,  Knfire e tism fitted into x small mefai case
knob,  You t tel) it from an ordinary dial, -
comblicated abowt it, bt esiremely fine remdings can
e Prowdfoat 100 to 1 Vernier Dial fits all
¢ ensers—hoth sorew and locknut mounting types,  Ease-
iy allael ane ab your dealers, If he cannot
sapply you, wrile us at ohee.

NEED STRAIGHT LINE CONDENSERS?

The Prosdfoar “\Yrdlgi" Yine Tow [Loss Condenser is BRASS WIRELESS KEYS

inenrnlivallv and pr rall) Yaual divisions of

e dial efve enual chauxes Tength. mpact
inferference with other patis

cnmpleta Hterature, Four capacities,

UNCLE SAM ELECTRIC CO.
212 E. Sixth St.

Write for Free Four Page Coil Folder E
]
£

Plainfield. N. J. J

p—— e —————

it These al} brass keys are equipped with 3/16" silver contact
At points which will break any high current. They are well bal-
snced and fully adjustable and mounted on a wood bageboard,

your dealers,
Cruver Manufacturing Co.

2456 W, Jackson Blvd.,, Dept. M, Chicago, Il Price Dnly 95c ea(ﬂl

AMERICAN SALES C0., 21 Warren Street, N. Y. C.
96 SAY YOU SAW IT IN @ 8 T—I7T IDENTIFIES ¥OU AND HELPS Q8T
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Radio drafted Bakelite

so all could listen~in

To make available for everyone, every-
where, the marvel of radio reception,
radio engineers required an insulating
material possessing a unique combination
of properties.

Bakelite alone met the need. It combines
high insulation value with strength and
light weight. Itis easily formed into the
many shapes required and will not warp,
shrink nor swell. It will not absorb moist-
ure and is unaffected by extremes of heat
and cold.

Tk
“polyplug”
Folymet Miy. Co All of these properties and the beautiful
color and finish of Bakelite are perma-
nent—unaffected by time, use or climate.
So “Radio drafted Bakelite,” and today it
is used by over 95¢ of radio set and

parts manufacturers.

o

Dial
The Bell Mfy. Co,

Make sure that the radio set or parts that
you buy are Bakelite insulated, for good
insulation is essential to clear reception.

Write for Booklet 27

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22d Street

Rheostat
Yaxley Mig. Co.

Aristocrat 1ial
Kurz-Kasch Company

e’

Condenser
Hangamo Electric Co

Condenser

Bremer-Tulty Co
\ P /""
\_/"/

Bakelte is anenclusive

trade mark i 2an
used enly on produ
vnade from naterindg
manuinctured by the
Bakehte Corporation

material

.BAKELITE
is the registered trade
mark for the phenol
tesin product manus
factured under pat.
£nts owred by the
Bakelite Corparation,

F A THOUSAND USES
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THE SUPER-SYNC

The Synchronous Rectifier That Can Be Filtered

The BSuper-8ync is the
only rectifier that delivers
a pure D. . tone and
wives 100¢% pectification
at all timesg. When once
adjusted the Super s
put, as all the =aitention
it reguires is an occasional
ojling of the bLearing.

%

When filtered the Super
delivers a tone which s
niten mistaken for storage
battery plate supply. The
HSuper will supply  the
highest as well as the low-
t powersad transmitter,
as it will easily handle as

high ags 4,000 Volts at 250
M, A, filtered.

The commutator on the
Buper iz driven by a %
H. P, 1800 R, P, M. 110 or
220 wvolt 60 cvele (ener-
al Electric Moyor.

The Huper does not re-
guire & complicated filier
but can be filtered with
the common type  of
“hrute - force filter.” For
information write for our
descriptive {iterature,
Price on Commutator and
brush rig $45.00.

PRICE COMPLETE $75.00
PATENT PENDING

MARLO ELECTRIC CO,,

5241 Botanical Ave., St. Louis, Mo.

%emlson“ﬂ" -

ln Walnut Case

plate current from ilght socket. Furnishes
gy al all times. Combines &1l he advantagey

wel batteriea with none of 1heir disadvaniages.
Abuolumly no hum during operation,

o oacid to aptll. No moving parts to gel ouk of ntder.
Hoqnires no attention afler installation, 'The
Jendable, omical aund convenient wunit for ‘umﬂyln;!
plate current,

in handsome walnut case. Price $35

PADDLEWHEEL-COIL

Has exceptionally high ratio of
inductan-e to resistance. Y.osses
are  negligihle, Increases range,
rolnme  aud salertivit lmprmen
tmw Tised in  bigh ‘g il
3 uch as DERESNADY '\Y’
n be 18

in newﬂv “all Atanda
and circnits.
ructional
dealar o
Teolmical Demartiveut,

We manufacture the famous DUO-SPIRAL  Fuid-
ing Loop in special motiels for wvery giveuit, if your
gealer cannot supply these standard preducts. write dlrecL

)15
to our

1304 Fn'st A’vﬁn - Maywood 1.
Perkins Electric, Ltd., Montreal, Toronto, Winnipex

Our Type A Wave Meter Is Ready

Send for Liferature
Other Real Ham Apparatus Under Way
We are specialists in apparatus
for the amateur and want  every

real ham’s name on our permanent
mailing list.

THE WIRELESS MFG, €0,
Canton - - - OUhio

BLUEBIRD RADIO TUBES

—-are powerful—gensitive foy
distance, give clear wolume
and long service,

GUARANTEED

to work in Hadio Fr uem:y,
Neutrodyne, Super Hetero-
dyne and Reflex,
WITH BAKELITE BASE
Type 200
Tyme 201A $ 00
Twn 'i’. ——
Tyun 2‘)§A !v:mh

shandar
Typs 201 § watt Tranamitter $2.00

Winen ordering Mention Tyvpes

BLUEBIRD TUBE CO.

Shnpped Parcel Post €, 8.0, 2350 Broadway Dept. 5 Wew York
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fitusic fMaster
‘Resonant Wood
Fnsures Natural

Tone Fupalvy

ﬂlodz*vl Vi, 330 Radio, tOO,

14" Wood Bell

wan sz 1S INow Standardized

21" Wood Bell
(Camadian Prices ' @”{Q)IONEER owners of automobiles had
ightly Higher)

o try out all sorts of accessories to

get motoring satisfaction. Pioneer owners

s Py of radio receiving sets likewise experi-
é‘n M OJ?;:?‘XV.’% 10 ?54?1(,7 mented with tubes, batteries, condensers
uaranteed Unconaiironally and “loud speakers™ to balance the

power of the set with the quality of the
amplifier. And they found that Music
Master Reproducer—the Musical Insiru-
ment of Radio—made any good set better.
Music Master Receivers embody the
demonstrated features of standardized
radio and assure efficiency of radio recep-

. TYPE 60 . tion equal to the world-famous quality of
ive Tubes, Two stares of radio frequency, detect: A ; E T H

anii two sgas:::s_—‘avldi%frequenc}‘:.qsﬂecﬁve, gcx?r{ l\d'USIC R{IAS TER reproductlon.

finish cabiner, Frice L or " ahoBanY 21t F6() An authorized Music Master dealer

will demonstrate—in vour home-—Music
MasTeR’s power of distance, clarity and
volume, ease of operation, faithful repro-
duction and superb musical tone quality.

See MUSIC MASTER—hear—com-

pare—before you buy any radio set.
TYPE 100 Makers and Distributors of High-Grade Radio A pparatus
Five Tubes, New Music Master Circuit, involving special 128-130 N, Tenth Street, Philadelphia
adaptation to Fadio.;ffc.'luwc.v- Very selective, good vol- NEW YORK CHICAGO PrETSBURGH MONTREAL
Browa mahosany art main panp g cabinet 51 () Canadian Factory: Kitchener, Ontaria




To Our Readers WWho Are Not A. R. R. L. Members

Wouldn’t you like to become & member of the American Radio Relay
League? We heed you in this big organization of radio smateurs, the
only amateur association that does things. - From your reading of QST
vou have gained a knowledge of the nature of the dLeague and what it
doe‘, and you have read its purposes as set forth on page 6 of every
issue, We would like to have vou become a full-fledged member and add
your strength to ourg 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.

e .. 1925

American Radio Relay League,

Hartford, Conn.

Being genuinely inferested in Amateur Radio, I hereby apply for membership i
she American Radio Relay League, and enclose $2 {$2.50 in foreign couniries} in pay-

]

's dues. This entitles me to receive QST for the same period. Please

ment of one year
begin my subseription with the ........... Cheaaas e weeiieaaesaene issue. Mail

my Certificate of Membership and send QST to the f‘nllmfvtng warie and address.

Station ecall, if any ..ot e e s RN ..

Grade Opervator’s license, if any ... ... ... ... .. e ke e

Radio Clubs of which a member ... . .. i i e cacenen

Do vou know s friend who is also intevested in Amateur Radio, whose mname you

might give us so we may write him about the League‘? ....... e ea s v
ke teareie et Thanks!

Radio “Trouble Shooter” The ROY AL

Every Set Bullder Should Own One TYPE 20i-A TUBE

5 Volts $ 1 ’
22 Amps. Y -Q 5
Basily Slins in Pocker, Genevales its Detector, Radio or Audio Amplifier

Qwn E.M.F. Fits Any Phone Tip.

A tube of exceptional quality
ENGINEERS ARE ENTHUSED
Say its wonderful. Lasts practieally indefinitely. . F[JL]_ ‘& (JI ]ARA.NTFED
With lete insbruclions.
Price $1.25 " "1 e 70D AY.
Absolutely simple in Operation. Wonderful time
sager - Magnite Ldbommnes

ADBRO MFG. CO. 5
Garrison Way Pittsburgh, Pa. ” Box 472 Newark,

Pleage qond money order-—uo Ehumps

100
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The latest developments
1 low-loss parts

Built of this special insulation
made fo order for radio

Ask for Radion Panels by

same; look for the stamp on

the panel and the name osn the
envelops.

This is the Radion No. 2 Sock-
ot, designed for both old and

new tubes.
binding posts.

Equipped with

- Rabnion

The Supreme Insulation

.Paciﬁc Coast Agent:

OW you can geta complete line

of low-loss parts made of Ra-

dion, the special insulation which

our engineers created for radio pur-
poses exclusively.

These parts embody the very latest
developments in radio., They are as
efficient as the well-known Radion
Panels and have the same high-
resistant characteristics.

Radion Panels, made in black and Ma-
hoganite, come cut in 18 standard sizes
for whatever set you wish to build. And
in addition, you can have Radion Sock-
ets, Radion Loud Speaker Horn, Radion
Tubing, Radion Binding Post Strips,
Insulators, etc.

New sockets for both
‘new and old tubes

OF PARTICULAR interest are the new Ra-
dion Sockets, Nos. 4 and 5 are for the
new-style UX tubes exclusively., Nos.z
and 3 are designed to take doth new and
old style tubes.

All Radion Sockets are highly efficient,
due to the principle of their construc-
tion and the low-loss characteristics of
Radion. Ask yvour dealer to show them

to you.

Send for Booklet
QuRr booklet “Building Your Own Set”
gives clear, complete directions for
building the most popular circuits.
Mailed for 1o cents (stamps). Send the
coupon today.,

AMERICAN HARD RUBBER COMPANY

Dept. L7, 11 Mercer St., New York City
Chicago Office: Conway Building .
Goodyear Rubber Co., San Francisco
Partiand
‘-----_----------------------

American Hard Rubber Company
Dept. L7, 11 Mercer §t,, New York City

Set” for which 1 enclose 10 cents in stamps.

(o T L L LT
P
&
3
%
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Please send me your booklet, ‘Building Your Own
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You Can Build A
REAL OneDial Set/

NN

COMPENSATED ; , MULTIPLE

CONDENSER

This new 1. 8. L. Multipie Condenser has been given the
most thorough and impariial tests by msanufacturers snd
Isboratory experts throughout the country. All agree that
it i3 the

Only Practical One Dial Control Unit

Evenly maiched and balanced; 100% perfect electrically and
mechanically : can be built into any T. R ¥. cirenit. It
iz a straight line, low loss unit making the sharpest tuning
quick and easy., Capacity: 00085 mid, per unit., Order s
zample today.

Price $13.50 including Bakelite dial and two knobs

BRANCH SALES OFFICES
Boston—~Philadelphia—~Chicago—Minneapolis
[Patents Pending] St. Louis—Omaha—San Francisco

United Scientific Laboratories * 5730 AVENUE

S W s ITE=I RS

‘X
SN\ ISl

Apex 1

Vernier
Dials

are constructed on ex- Make more money. Buy all your §
haustively tested and ‘ stocksfromus.?mmptserv
truly scientific princi- : ice, Cmmp(!iete line of new-
plesand areengineered est memhan e
to meet the precise requirements of experts
--gonsequently they more than meet the IR of standard p arts, sets, kits
expectations of the average radio user. They | B big discounta. Write nowl
bring in distant stations with alacrity and ‘
positiveness seldom encountered and provide
control and accuracy essential to full radio
enjoyment. They impart a degree of elegance
that creates a marked improvement in the
rpearance of any set. Clockwise or counter

Cloc Wl?ﬂ
Royal Brass Finish, 4 in. $2 00; 314 in. $1.65
Satin Silver Finish, 4in. 2. 0; 31/? in. Y ‘90
DeLuxe Gold (24K 4 in. 3.00; 30 in, 2.5

Apex Rheostat Dials

are little brothers to Apex Vernier Dials. Ac-
curate, handsome—a necessity to satisfactory
operation and beauty of appearance.

Royal Brass Finish 75c = Setin ngv&g Finish 85¢ ULTM LOU}LOSS

DeLuxe Gold (Z4K) $
If your dealer is tnable to supply you, order CONDENSER

direct from us.
Apex Electric Mfg. Co. ! ptiiugths
me w. 59th St., Dept. 1009, HICAGO j | $5.00 |
PHENIX RADIO CORP., 116.F East 25 51, N.Y.C,
102 SAY YOU SAW IT IN ¢ 8 T—IT IDENTIFIES YOU AND HELPS QST

1or Distordionless Al

12,000, 48.000, K0,000, 100,000 Ohms, Tist
$L.50 en. Specinl Sizes 1 Order 2.5 en.
Itealers write for diseounts, When Better HRee
sistances are made they will he Crescents.

Grea~ent Radlo Supply Ge., 1§ Liherty §t, Jamalca, N ¥




AUDIO FREQUENCY

— A Marvel of Transformers that Brought Real

AMPLIFYING TRANSFORMER

Far more than
yeury makers of PRE-
CISION Tlectrical
Apparatus.

1)
G4

Musical Quality to Radio Reception

ST one year ago the Karas Harmonik
Audio Frequency Transformer «took the
radio world by storm.

Nothing like it had ever been known before.
For the first time, scientific study had been de-
voted to perfecting an audio transformer for the
reception of broadcast music. The problem of
amplifying high, low and medium frequencies
to equal degree was finally solved. Bass notes
were poured froin the speaker in 3
full strength and rich tone qual-

turers were prevented by price from adopting Karas
Harmoniks for their sets. So the ready-made set-
buyer unless he undertook to switch transformers, had
to do without Karas Transformers.

‘Today there are in use, hundreds of thousands of sets—
good sets —which could be vastly improved in musical
?ualxty by the simple operation of replacing the old trans-
jormers with Karas Harmoniks. Perhaps youown one of
these sets. It may be all you desire from the standpoint of
selectivity of range, and other tuning qualities. But, if
itisnot equipped with Karas Harmonik Audio Frequency
Transformers, you are NOT getting neariy the musical
guahty you can just as well enjoy.

Te you going to be content with any-
thing short of the best?

The Distinctive Features thai
Elevate Karas Warmonik Trans-
formers to the Highest Pinnacle
of Success in the Radio World.

1. Many thousands of turns of wire

2, Low vatio of turns

3. Extra large guantity ot special
formula iran in core

4. Controiled air gap

5. No core saturation

§. Minimum of Reluctance

7. I;:?':tL Hysterigis and Eddy Cuyr-

058
8. Low Distributed Capacity
9. Scientifically circular shielding
praveating intercoupling of elec
:fo&hhc and  electromagnetic
elds.
1.0, Yery High Primary impedance
11, Extremely High tnductance
32. High and Even

ity. The vital harmonics in rich
overtones, formerly lost, were
hrought out in their full beauty by
thismarvel of audiotransformers.

Music critics, who had always
condemned radio music as false
and distorted, approved the re-
sults of Karas Harmonik ampli-
fication with great enthusiasm.
Prominent radio engineers sub-
jected Karas Harmoniks to ex-
haustive laboratory tests—-and

pronounced it & technical mas- gioan audio I
terpiece. Technical editors who reauencies. Bard® s

promoted the season's most suc-
cessful hook-ups specified Karas N i
Harmoniks in their circuits. The triumph of the Karas
Harmonik was complete.

Buw, for all of this, the enjoyment of Karas Harmonik amplification
was too greatly confined to one class of radio enthusiasts, Home
get builders bought Karas Harmoniks by the tens of thousands.
*Fhey were free to pick and choose. They were most exacting in
their demands for the newest and best developments.

It was the owners of factory-built sets who missed the delightful
pleasure of real, true radio music in their homes, Set manuface
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‘You can install Karas Harmoniks your-
self. It'sa short, easy job. Or, any radio
repair man can do it for you. Make up
your mind to do it now—at once. (et
a pair of Karas Harmoniks TODAY{
In Iarge cities, most good dealers carry Karas
Harmoniks ~ and in many small towns. [f your
dealer is out of them, order direct from us,
Send no money. Just send the coupon now!

Karas Electric Co.,

4056 N. Rockwell St.,
hicugo, 1il.

COs 0y 23
ckwe“ Bter o\ﬁcﬂ “monﬂém‘z‘%a?’l
e of EATT, whe 000
OE ¢ Al tl{S wodel® an
aa\'\ve‘z ‘“ﬂﬁi‘?f?\‘ walis

e
o et

> 3
i you send 2

eansformer®



“TheBetter Kind"

The Jack Gray Press
Stationery Specialists
Evanston, Iil.

A. R. R. L. Members -- What about your friends?

You must have a friend or two who ought to be members of our
ARR.L., but aren’t, Will you give us their names, so that we may write
to them and tell them about the League and bring them in with the rest
ofus? The AR.R.L. needs every eligible radio enthusiast within its ranks,
and you will be doing your part to help bring this about by recommending
some friends to us. Many thanks.

e PR P Ceeieseen .. 1925
American Radio Relay League,
Hariford, Conn,
T wish to propose
D [ RN Ve P
M, o i e i s e L P L T P
Street & No, Place Btate

for membership in the AR.R.L. [ believe they would make good members., Please
tell them the story. )
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HAM-ADS

IMPORTANT NOTICE!
NEW RATES
ADVANQCED CLOSING
DATE

Ji—

Effective with May QST, the HAM-
AD Advertising Rates are TEN CENTS
A WORD. Name and address to be
counted, each initial counting as one
word. These rates are shown on QST
Rate Card No. 6, in force with the
May issue.

The closing date for HAM-ADS is
now THE TWENTY-FIFTH OF THE
SECOND MONTH PRECEDING DATE
OF ISSUE. For example, all HAM-ADS
for the June issue must be in this office
not {ater than April 25.

Hereafter no HAM-AD will be ac-
corded any particular or special posi-
tion.

Rates for the QRA Section remain the
same; 50c straight. See heading of
that section for details.

RECEIVERS built 1o orvder.
Deakins, Macedonia, lowa.

MOTORS—New B, 15 HP $12.50, % HP §2.50,
$46. CENERATORS — Radio Teansmission .JOOV %
qufprv Chargers—~Farm Lighting generators all xu.wz
Lauthes, Drill Presses, Air Pumps other Garage and Shop
wyuipment.  Wh emle Prices. New C(atalog. MOTOR
SPECIALTIES CO., Crafton, Penna,

TELEGRAPHY-Morse and Wireless—iaught at home
in hall usua} time and at trifling cost. Omnigraph Auto-
matic Transmitter will send on Sounder or Bua 1
limited messages, any npeed. just as expert o
would, Adopted by U. 8. Govi. and used by |
Universities, Colleges, Technical and Telegraph Sehools
thronghout U. . Catalog free. Omnigraph Mg Co.,
13M Hudson St.. New York.

WORK guaranteed. bacl

1]:{]?
'? .

32,95 -

- QUT AT LAST!

“THE Hawley.” n alkali un-aeid rechargeable “B”
storage Battery of 92'4 volts. Not an unassembled bat-
tery but ready to use—muo extra parts to buy. Tses the
largest sized tesied Alkaline elements (KEdison). Heavy
elosed top glass cells, Chemical electrolyte incinded and
shipt separate. Any detector or amplifying voltage ¢
had. Special offer. 4-28%  volts (90 voMs) 8I0
112, volts $12.50; 135 voits $14.75: 157% wvolts $16.80.
For those wishing to put their own together "buy the
knm.k down kits. Fut up in all voltages at still greater
savings in price. The only battery of its kind sold on
a 30 day frial with cumplete guaranteed satisfaction or
your money returned in full without any ifs, ands, or
buts.  Further guaranteed 2 vesrs. Order direct—send
1o money. Simply pay expressman its cost plus the
small ecarrying charges. Patent pending. Same day
shipments. Write for my guarantee testimonials and
literature, It's free and it's interesting. Complete
zample cell 3be nrepaxd B. Q. Smith, 31 Washington
Ave,, Danbury, Conn.

REBUILD YOUR NFUT—TTse Rame panel, same parts.
No nentralization. 22 feet gold wire. only extra pari,
cireait and complete, simple stractions—35. prepaid,
Hundreds of Neut owners use this Kit. Detasls——mc
4R page catalop parts—i0c. Stamps accepted as cash.
FLADAG RADIO LABORATORIES, KENT, OHIO.

SAY TOU SAW IT IN Q8 T—IT IDENTIFIES YOU AND HELPS Q 5T

5 CODE LESSONS showing simplicity
sitions secured for graduaies paye
after shori cous Fall term
mq hnptember 14 ree Scholarghips for a few lucky
NQUIRE! Caialog free MASSACHUSETTS

HAUIO CHOUL 18 Boylston $t., Boston, Massachufsetts.

EDISON El GNTS LARGE BIZE WITH CLAMPED
ON CONNECTOR e PER PAIR. ALL OTHER PARTS
CARRIED IN STQCK. 300 AMPERE ED N BAT-
TERIES, PERF "I’ CONDITION £35,00, T PRICE
LIST, ROMCO BTORAGE BATTERY CoO., 146 W.
53TH 8T, NEW 'ErURK CITY.

MAKE 2120 WEEKLY IN SPARKE TIME,
public wanis—long distance radio vee ex»mg
sales weekly pays 3120 profic,. No big iuvesi
canvassing, hhdr;w £ O 3
month. Representatives wa

sweeping the couniry—write today before wvour county is
gone, OZARKA, %58 Washington Blvd., Chicago.

200-20000 METER RECEIVER
00, Two step amplifier $15.00.
Bt.. Philadelphia, Penn,

r:f Ieaunng hadxo
ing $40 to %50 per w

Sell w hal. the

incuding  Raudiotron
Smith, 4418 Market

TELEFUNKEN detector tubes with sockets $1.4%,
St;‘ddig tubes, .98,
Ohio.

Faw
Industrial Trading Company, Medina,

THAT ENOWS

PEVERYTHING FOR THE HAM
A Nl)WEl;(URwTHIF' WIN-

WHAT AM.” CET R
TER DX SEASON.
PER ENAMELED
5. No, 10

1
WIRE le “
(FOR HEAVY HUTY)
3 RFX GLASS TRANSMITTING
% RECEIVING SIZE 4de. 1/ lb"
; ND LEAD 90 $Q. FT, “DYNEX"™
hhthNTS 17w Gc' 17 x 67
PYREX-GAROD GLASS UCKFTS.
LEAD-IN leUI ATORS (APPROVF‘T) BY
ALLEN- BRADLEY' RADIO-

DERWRITERS #1.25.

STATS, $6.50, TYPE 210 24,00, “S” TUBES, HAVE
PLENTY ON AND NOW. §10.00 WITH BABES.
MERSHON CONDENSERS CARDWELL
TRANSMITTING CONDENSERS, No, 16 COT-

§
ENAMEL, 75 LB. FLOCKS OF OTHER HAM STUFF
ON HAND. WHATS ON YOUR MIND OM? “DYNEX
FOR DX CTHE  EIGHT  THAT  PAYE  THE
FREIGHT, SBIN, E, J, NICHOLSON, 1407 FIRST
NORTH &T., SYRACUSE, N.Y

watt

tubes, TIV203 alightly used
Also have u lurge list of npew and used

..vmg‘ and aending dppamtm al preatly re-
du(‘ed prwe= Write J. Nold, 27 Chestnnt 8t., Schenec-
tady., N,

Radio Hets Buili, Rebuilt, Wired, Bewired and over-
hauled. Any Circu it Six years' esperience and up to
date. 0O.K. Radio Bhop, Junection City, Kansas,

DONGE RADIO SHORTKUT KILLS HESITATION.
MANY SLOW HAMS increased  re Fing
speed 0 25 per by a few hours’ practice after memorizing
Code our way.

MANY BEGINNERS........ have mastered Code and
qualified for exammatwn in few days by practice durving
spare moment

[al) )N(‘LUbIVE PRO(JF ........ in  reports from TWQ
HUNDRED........ studenis contained in Honor

Boll and maﬂf-d on request, In U, 8. and Canada $2.50.
Flsewhere $3.00, Dodge Radio Shortkut, Mamamneck,
New York.

FOR SALE—ESCO 2000 VOLT 500 WATT DO
MOTOR GENERATOR, BALL BEARINGS THROUGH-
OTT,  §140.00 GENERAL HRADIO TYPE 174B WAVE-
METER 75-1500 METERS $37.00. BOTH! ITEMS TIN-
NDITIONALLY GUARANTEED IN PERFECT
NDITION., A. H. HARDWICK, ORANGE, N.J.

OMNIGRAPHS, Meters, Eliminators, Radio s
wold. Hyan Radio Company, Hannibal, Mo.

Rought,

FOR SALE:
o mr\\« tn ope hundred twer
will sell for Fifty Dallars., L.
Hinais,

5 to 20 wall transmitter, new. Will work
v meters. R.C.A. pavts
s Sutheriand, Smithfield,

DOLLAR ASSORTMENTS etill going BIG.
URS? R.P. Barrows, Columbia Road.

DIDJA GET
Portland, Maine.

COVERNMENT POSTALS printed the way YOU want
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'em, Lots of 100—Black print $1.90, {wo color $2.40.
9DOA.

20 WATT Master Oscillator $70. Write Arthur Schmitz,

Glyndon, Minnesota,

BEST OFFER takes Paragon RA1l0, DA2.
Hamill, Highland Street, Port Chester, N. Y.

“AMATEUR RADIO EXCLUSIVELY” SERVING ON
AMATEUR RADIQO EQUIPMENT ON ANY WAVE-
LENGTH. ANY POWER. ANY TYPE OF TRANS-
MITTER OR RECEIVER. NOT CHEAP BUT THE
HIGHEST GRADE AMATEUR EQUIPMENT. SUCH
LINES AS CARDWELL, PYREX, THORDARSON,
ACME, ESCO MOTOR GENERATOQORS, “THE KIND
THAT SATISFY”. WESTERN ELECTRIC, FARA-
DON, GENERAL RADIO, ALL OF THE BEST IN
RADIO. ACCURATE READINGS OF ANY CURRENT
CAN BE SECURED WITH THE USE OF JEWELL
INSTRUMENTS, OR WESTON. WE BUILD EQUIP-
MENT 7O ORDER. SPECIAL EXPERIMENTAL
EQUIPMENT. WAVEMETERS. IF YOU HAVE THE
PARTS FOR ANY SET SEND THEM IN. WE BUILD
ANY EQUIPMENT SHOWN IN QST. INDUCTANCES
FOR ANY TRANSMITTING CIRCUIT, OR RE-
CEIVER. OUR STANDARD RECEIVER WORKS
FROM ? TO.200 METERS. PRICES ON ALL EQUIP-
MENT ON REQUEST. WHEN THAT SUPER-
HETERODYNE FALLS DOWN ON YOU GIVE IT TO
THE EXPRESS COMPANY WITH OUR ADDRESS
ON THE BOX. FROM ITALY TO NEW ZEALAND
“AMATEUR RADIO EXCLUSIVELY” IS KNOWN IN
AMATEUR WORK. FOR RESULTS USE THE BEST.
FOR THE BEST IN AMATEUR RADIO EQUIPMENT
DROP US A LINE. ESTIMATES GLADLY GIVEN
ON ANY WORK. SEND US YOUR INQUIRIES.
GET QS0. THOS. ENSALL (ENSALL RADIO LAB.),
1208 GRANDVIEW AVE., WARREN, OHIO. (“Designers
of High Grade Amateur Equipment.')

Clifford

FOR SALE—E.LS. Type C7 Superheterodyne, well con-
structed, in excellent condition, complete with panel
voltmeter and ammeter. P. H. Chase, St. Asaph Road.
Bala, Penna.

COMMERCIAL RADIO TRAFFIC MANUAL—The only
publication covering all details of modern radio traffic
handling. Improve your ham operation and prepare
yourself for a commereial berth. One dollar from
Howard S. Pyle, 1922 Transportation Building, Chicago.

THREE 6 ohm rheos $.75 each, 1 power rheo $1.
Chelsea balanced condenser 23 plate $2. 2 A.F. Trans-
formers $1.25. Jewell A.C. voltmeter 0-15, $4.50 new.
2 workrite variometers —1 coupler, $§1 each. HK am-
meter 0-5, $1. Tube sockets $.35. Plug—three jacks
$.25 each. Dials $.50. Good condition. Prepaid. Allan
Gower, Tracy, Minnesota.

SELL one Esco Motor Generator 600 volts d.c. 150 watts,
110 volts a.c., $35. One Jewell 500 volt gd.c. meter with
resistor, $7. Both guaranteed perfect condition. William
Oldham, Roberts Ave., Santa Rosa, California.

FOR SALE Quartz Crystal cut parallel to the optical
axis for use in Piezo electric oscillators. Phillip Apffel
Company, 88 Vesey St., New York City.

........ copied THIRTY FIVE SOLID..... .. Previo
speed about twenty, Ask for his report. Dodge R d‘?“
Shortkut, Mamaroneck, New York. adio

FOR QUICK TRADE, NEW, COMPLETE, UP T0 Tig
MINUTE, PRICE LIST, FOR UR QRA. JUST IN,
MOUNTED THORDARSON TFILAMENT TRANS:
FORMERS 150 WATTS 10 VOLT SECONDARY $10.0
THEY'RE WORTH THE MONEY, IN STO o
PLENTY CARDWELL 5 PLATE CONDENSERS FOR
THE LOW WAVE TUNER. THEY ONLY COS%
$4.00, IF YOU'RE THINKING OF BUILDING THAT
REINARTZ TRANSMITTER FOR REAI LOwW
WAVES, WE HAVE THE TRANSMITTING CON
DENSERS THAT YOU'LL NEED. CARDWELI:
.000256 AT $10.00 AND .00045 AT $15.00. BOTH SIZES
DOUBLE SPACED, TO HOLD HEAVY VOLTAGES
WE ARE WAITING TO SERVE YOU. SHOQT YQUR‘
ORDERS TO THE ONLY HAM STORE IN THE
FIFTH DISTRICT. FORT WORTH RADIQ SUPPLY
C0., FORT WORTH, TEXAS.

ALL GOVERNMENT MATERIAL
General Electric 24/1500 volt 350 watt Dynamotors
Unused $45.00. Slightly used $25.00. General Electrir.:
12/350 volt .143 ampere with filter $18.00. Holtzep.
Cabot 12/508 volt 07 ampere $18.60. Any mode] for
belt drive $3.00 additional. Crocker-Wheeler 24,1500
volt 450 watt 6500 RPM $45.00 and $35.00 used. New 1g
volt 20 ampere batteries $7.50 in case. Navy Flame
Proof Key with “Blinker Light” $2.00 prepaid. 3/167
silver contacts Cost $16.50. Marconi 50-225 meter re.
ceiver. Good set priced right $75.00.
Henry Kienzle, 501 East 84th Street, New York.

EDGEWISE wound copper ribbon, the only really satis.
factory antenna inductance .350” wide; 374" outside di.
ameter 10c turn; 434" 13¢ turn; 5%” 15¢ turn; 6147 17,
turn; 73" 20c turn, prepaid any number turns in ope
piece; Geo. Schulz, Calumet, Michigan. )

$30.00 Queen and Company, Portable, Decade Test Set,
for resistance measurements, complete, worth . $135.00.
Bought $10,060 worth United States Government Aireraft
Department Radio Transmitting, Receiving Sets and
Parts. Get our new and latest reduced price list. Send
2e stamp for list. Mail orders answered all over the
world. WEIL'S CURIOSITY SHOP, 20 South 2nd St.,
Philadelphia, Pa.

THORDARSON 5 WATT 650 VOLT POWER-FILA-
MENT TRANSFORMER 3$6.30. CURTIS-GRIFFITH,
FORT WORTH, TEXAS.

IF ITS NEW, and worth while, SALD will have it. New
RCA tubes, UX-210 7% watt oscillator or super ampli-
fier, thoriated filament, $9.00; new 216-B rectifier for
transmitting, $7.50. UX-120 amplifier $2.50; UX-112
amplifier $6.50. Fleron porcelain Jead-in bushing, see
page 20 June QST, $1.10; General Radio coil forms,
see page 11 August QST, 75¢. Contact plugs 15¢ plug
and jack complete 25c; Remember we rent and sell
omnigraphs, 15 dial $£32.00, 5 dial $25.00. Send for
rental rates at once-—and don’t forget the free Hamalog,
the only real ham catalog. We’ll ship C.0.D., but if you
send money, please include postage. E. F. Johnson,
9ALD, Waseeca, Minn.

Sell Amrad Receiver, Jewell Trio, Jewell 1000 Voltmeter,
General Radio Laboratory Condenser, Decade Resistance
Box, Audibility Meter, Wavemeter, 550 wvolt Motor-
generator, Honeycomb Ceils, DL160 to DL1500, Wilcox,
4602A Delmar, St. Louis, Telephone, Main 326.

EDISON B BATTERY ELEMENTS TYPE A. d4e¢ per
pair, postpaid. L, Giannini, 561 Brussels St., San
Francisco, California.

WANTED —Someone to repair 20 receiving tubes on
halves. Charles Coe, Dothan, Alabama.

STORAGE B Battery Parts., Lead Type. Plates .18,
jars .05, covers .08. Write for other prices. K. C.
Electric Company, Dubuque, Ia.

ALL the best Treceiving equipment. A few General
Radio 247K Condensers at $2.00. More Spintites at a
quarter a set. Write for complete price list. R. P.
Barrows, 4 Columbia Road, Portland, Maine.

DODGE RADIO SHORTKUT AND QUICK SUCCESS,
After using this method few days SDRI followed with
our Intensive Speed Practice and in TWO EVENINGS
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FOR SALE:

Panel mounted transmitter 100 watts complete $100.
Two W.E. 50s included. Westinghouse 250 watt 1000V
M.G. with field rheostat $100. Grebe “13” — 845, All
above in excellent condition. Write for list. C. E. Pres-
cott, Jr., Havre De Grace, Md.

REAL BARGAINS POST-PAID AT THE FOLLOW-
ING PRICES—7% watt Tubes, UX-210 Radiotrons, fil.
1.26 amps, 6-7% volts, a real tube. $8.00 — Twin-R
$10.00 Circuit Breakers, adjustable around 10 amps.
$2.50—Amrad type F $25.00 Long Wave Tuners, 20{‘0-
20,000 meters, $8.00 — Amrad No. 2796 $8.00 Lightning
Switches per reg. $1.50—R.C.A. $9.00 UC-1831 Variable
Transmitting Condensers, $1.50—Plenty of “S™ Tubes
at lowest prices — Amrad No. 2834 $10.00 Send-receive
Switch, $5.00, Mogul Sockets, 80c. Send for discount
sheet and keep in touch with bargains. STATE RADIO
COQ., 286 Columbia Rd., Dorchester, Mass.

Generators—new—ball bearing—rated at 275v-120 watts
and will give output up to 500v—made for Signal Corp
for Radiophone sets. $8. Radioohone set only 315
Used generators input 30v output 800v $8. 10v to 300v
$16. UC 1831 variable transmitting condensors $1.50.

SAY YOU SAW IT IN Q8 T—IT IDENTIFIES YOU AND KELPS QST



TOo1is 2. V12 $4. VTL %3,
aameled solid wire any length
14, buye. Och
mntors e

RCA 202 $4. No. 12
T6¢ per hundred. No
er sizes and magnet wire in stoek. 3i hp
$12 5 nsed generators in good ovder 1500v,

$20. .m v, Zul Wmt. $20,  Huov, H00 watt 16,
e 200 watt $10, % KW 82, and others, Honey-
ils 1250 turn 21, fine for chokes. 1imfd 1000v,
condensers $1.23, Doto-coil sockets 3de, 3 coil goarcd
mountings  $1.60. Foreign ovders shipped promptly.
POSTAGE EXTRA. R. Wood, 8 Way Ave,, Corona,
New York.

Coms

ATTENTION I {1 GENERAL ELECTRIC TWENTY
WATT "PHONE AND C.W, TRANSMITTER AND REC-

TIFIER., EIGHT TUBES, METERS AND MICRO-
PHONE. INDUCTIVELY COUPLED. FPHOTO. 40 TO
185 METELS. OST $430. FIRST $i8s TAKES IT.
3-L of, 1519 NORTH ALLISON ST., PHILADELPHIA,
PA.

AMRAD 36 MI'D, MERSHON CONDENSERS, #6.80;

Ri) 3
No, 48.0-1 8 tubes s ila-
ment transformers, 209
Dealers Supplied,

peth, N. ¥,

00 ; Thordarson Plate and
o O ﬁ Cunningham 5 watters, $3.756,
{(zenrge Voxgt Radio Supply Co., Mas-

JUST because my ELECTRICALLY ‘WELDED Edison
clements give satisfaction in “B” batteries don’t think
that all batteries using Edison elements will give the
»ame vesults, I use good, large size elements and weld
two pure nickel wikes on eaen neganvp element and one
weld on the positive element. Sure, it costs more to do
it this way, but il Is the only wav to keep the battery
from becoming noisy. Genuine Edison elements, Wo-ldpd
connections, complete with separators 8 cents per pair
postpaid,  Paul Mills, Woodburn, Oregon.

IMPEDANCE coupled audio fransformers, $1.00 posipaid.
W, Cowles, 1202 Linden Ave,, Memphis, Tennessee,

BARGAINS: Crysialstat panel mounting detecturs 9bc.
Carborundum futed detectors 25e. Roth wonderful for
reflex.  Crystalstat mounted ecrystals 20c.  Crystalstat
lowloss receiving set $1.25, Lowloss vario-coupler §1.28.
All prepaid. Breckenridge Klectrie, 1923 Lv:ander. De~

troit,

QCTOBER BECKONS. BUT WHY START THE SET
WITH A SHORT LIVED B, V
STEEL-ALKALINE B LASTS / i
JOINTS, PURE NICKEL CONNECTORS ELECTRI-
CALLY WELDED FOR ABSOLUTE QUIET. GIVE

YOUR SET A CHANCE WITH ONE OF THESE. 54
VOLT $8.25. 100 VOLT $15.00. OTHER SIZES. OAK
CARBINET, LARGEST ELEMENTS. REAL EDISON,
SOLUTION, A BIG 2000 MILIAMP HOUR R FOR'
THE MULTITUBE SET, 105 VOLTS $2400, CELL
PARTS 17¢, DRILLED i%, ASSEMBLED CELLS 24c.
QUANTITY DISCOUNTS. EDISON A ELEMENTS Se,
WELDED PAIRS 7%e. A NEW SUPERCELL 4000
MILIAMP TR, 4 SAMPLE b0c. ANNEALED
TEST rFI'TBE <8e, 1"-4. SHOCKPROOF JARS 1x6
de, 114 x GYa-Hel PUREST SOFT .032 NICKEL lc £t.,
RIEL) (HEAVY 1l%e ft, RUBBER SEPARATORS ‘,:&c.
BEAL EDISON ELECTROLYTE (THAT'S NO LYE)
LITHIUM COMPOUND %125 MAKES 6 LBS. WII-
., A REAL B CHARGER., &0 VOLTS
3 ) 100 VOLT FPULLWAVE $4.00,
JUMBO FULLVJA\TE §6.00, DRING YOUR AERIA
UP TO QST SPECIFICATIONS WITH NO. 12 SOLID
COPPER ENAMELED AERIAL WIRE, 78c 100ft. OB
PORCELAIN AND PYREX INSTLATORS. A NEW
QST LEAD-IN BOWL TYPE PYREX now $1.,50,
ANYTHING YOU NEED, NOT PRICED TO S8ELL BUT
TO SERVE. FRANK M. J. MURPHY, 4837 ROCK-
WOOD ROAD, CLEVELAND, OHIO.

SYEND postal eard for list of ham parts,

Real cheap !
Penn Radio,

1280 Pine $t., Philadalphia, Pennsylvania.

TEST-TUBES 3«
ING SOLUTION ¢
TAYLOR AVENUER.

COMMON CHEMICALS FOR MAK-
PEPPO $1.25. PEFPO, 1495
DETROIT, MICHIGAN.

USE G RADIO RONDS to connect your bus bars in that
hook-up. No twisti»g. No sold-ring. Dozen h0 cents,
W. 1. Wiederho!d. RB-3, Geneva, N. ¥

‘%UP’ERSENbITlVF CALENA CRYSTALS, pound $1.00
prepald, ALKEMITE, Allsensitive C‘rystals 50c, Bus-
kett, Chemist, Joplm, Mo.

BAY YOU SAW IT IN Q8 T—IT TDENTIFIES YOU AND HELPS 8T

Hams get my speecial proposition to wou for your pe-
uwmg and transmitting supplies. It will pay
Edwin L, Robb, Decker, Indiana.

IVORY RADIO PANEL - Graincd waite IVORYLITE
makes most beantiful set of &, 8716 Inchos foick.
Shipped anywhere prepaid or C.0.D, 3¢ square inch.
FREE SAMPLE. IVORYLITE RADIO PANEL O,
3222 Ave, ¥, Dept T., Fort Worth, Texas,

A BIG NEW HAMALOG 18 WAITING FOR YOUJ -
NOT JUST THE BEST HAM (ATALOG IN EXIST-
ENCE, BUT FULL OF GOOD PRACTICAL DOPE

YOULL WANT TO HAVE.
YOU ¥FREE. Who first sold No. 18 enameled antenna
wire at a2 ressonable price? Yes it's still $6.90 per
1000° ¢r T8¢ per 100 here, and going h'g. No. 14 enam-
efzd $5.00 p2r 1000° or I)m: per 1007; Sure Fire 207 par-
celaing matleh the wire in quality, 81 15 each, $1.00 each
for 4 or more; }Ldg:ewf e wound copper sirip sells fast
at 10e per furn for 4" ms)de diamcter coils or 12¢ for
6", mada of sivip 1/16" Siraight strip this size Be
per fozt. Our mductance elips positively best available
2¢e. Flexible flat copper braid 3.7 wide, 4e par foot.
NEW FALL CITIZENS CALL BOOK.S WITH AMA-
TEUR CTION, 75¢; BALLANTINES RADIO TELE-
PHONY TFOR AMATEURS $2,00, UC-490 filter con-
densers $2.50, 1mfd. 1750 volts; 11C1014 plate and grid
condensers, .UN2 rmfd. 3000 volts, $2.50; U(C-1866 filament
by-pass condensers 31.85; UC -1015 antenna series con-
dansers, list §5.00, special $2.25; UC-1831 variable trans-
mitting cnndenserq, #0.00 value for only §$i.80; UP-1016
mower transtormers for two 50s, $98.50 list. unlv $21.00.
All Thordarsen transformers in stoek, also Acme chokes;
transformer iron for makmg’ your own, i1e per po
plus cutting charge, any size, straight piecss aniy.

NEW STOCK OF 4000-1 § TUBES, $10.00 EACH. £0CK-
ETS 90c; REGULAR DISCOUNTS TO HONA~1<TDE
DEALERS. Good reetifier aluminum 1/16" thick, 75¢ per
square foot, lead 90c; BO watt grid leaks $1.65, & watt
$1.10; ‘Those indispensible No, 280 General Radio m-—
aulators for supporting wiring, , efe,, Zbe.
tell it all here—be sore you the free Hamalog,
Dealers discounts—use your letterhead. Another ham- ad
too, find it and shoot in your orders for quick serviee,
Include postage, please. E. ¥. Johnson, 9ALD, Waseca,
Minnesota.

LET U8 SEND IT TO

=
o]

We can't

SILICON Transformer Steel cut to order, .014”,
25 cents, b lbs. 80 cents, less than § ibs,
inches to the lb.
50e cubie inch,
Michigan.

10 1bs.
35 cents, 4 cubie
007" for radio frequency transformers,
postage extra. (eo. Schulz, Calumet,

UV-203 NEW 50 Watt Bottle $25, 5 watters #4. 3BOV,

Catalogues get out of date tuﬁ quick.
the radio line from us at 20% off list cash with order
exeept power tubes 10%. The only really aatisfactory
full wave B Elxmmator, complete less iubes $11.00 post-
paid, ses two Z01A tubes. Plenty of the new Neon
No Filament tubes, 50 mil ecapacity list $5.0U, 150 mil
8750, our price $4.26 and $6.00. 300 volt transformer
and 50 henry choke for same $2.95 each, 2 Mfd sal-
vaged tested condensers 75e.  Any iype receiving tuhe,
fully guaranteed 51 20.  &pecial 2014 bakelite base tip-
less tubes 95¢. 5,000 ohm rvesistanee 25c. 10,000 ohm
General Eleciric 50e. Finest radio frequency kit you
ever saw. Three low loss condensers and ecoils $5.50.
The Radio Club Ine., LaPorie, Ind.

Order anyihing in

TRADE——-Oneradxo. eomyplete for iransmitter,

Rite &6.
x 5t.. Rahway, N. J.

Bargains—Globe Super-Het it
Super Kit $7.50 Guaranteed.

Wanted transmitting apparatus.
#67, Hamilton, Ohio.

£7.50; PBaldwin-Pacifie
Other bargains  write.
Daugherty, P. 0. Box

I MFD. WESTERN ELECTRIC CONDENSER for B
eliminator, 500 wvolt new $L00. 3 for 2250 prepaid,
G20, Behulz, Calumet, Michigan.

“NO LOSS PRICES”--Nr, 4000-1 “8&" TURES $10, (Uil
Jewell Milllammeters $4.95: Voltmeters $6,95; Thermo-
eouple Radiation Ammeters $11.50; PURE AL fTMINUM
saugre fort $.85: Pure Lead square foot &5c; ROICE
"5 WATTERS £3.00; Send § cents for “HAM LIST.”
Cr TRTIS-(:RIFFITH 1109 Eighth Avenue, FORT WORTH,

TEXAS.
107
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LARGEST EDISON ELEMENTS 4c¢ PAIR.
“P,” Galveston, Texas.

6ADY, 3812

SELL — Ten watt 80 meter transmitter $60 with tubes,
80 meter receiver and two step amplifier $50 (tube§).
L. Giannini, 561 Brussels $t., San Francisco, California.

HERE’'S THE JUNK TO BUILD THAT NEW STATION
900 cycle motorgenerator sixty ecycle 110 volt ac drive
$55—just substitute output for 110-60 cycle—gives rated
transformer output., Honeycomb receiver and onestep—
fifteen coils $30; foto bc. Fada detector onestep $5-—
Transportation extra, John Caleb Phipps, 118 Riverway,
Boston, Massachusetts.

KEEP UPKEEP DOWN WITH AN EDISON ELEMENT
STORAGE “B” THAT WILL ELIMINATE BUYING
DRY *“Bs.” NEW TYPE BATTERIES WITH GEN-
UINE EDISON ELEMENTS ELECTRICALLY WELDED
ON NICKEL STRIF CONNECTORS THAT WON'T
COME OFF, OAK RACK AND ENGRAVED HARD

" RUBBER PANEL WITH CHARGE-RECEIVE SWITCH.

CHEMICALS AND SEALING OIL INCLUDED. 100
VOLT TYPE A, 1250 MILLI-AMPERE, $11.00. SAM-
PLE CELL 20c. 100 VOLT TYPE 3-G, 1500 MILLI-
AMPERE, $12.50. 140 VOLT, $18.00. SAMPLE CELL
25¢. 166 VOLT TYPE 5-G. 2506 MILLI-AMPERE, $19.50.
140 VOLT, $26.00. SAMPLE CELI, 30c. YOUR TUN-
GAR OR RECTIGON “A” BATTERY CHARGER CAN
EASILY RECHARGE THESE BATTERIES. SEND FOR
FREE HOOK-UP. WELDED TYPE A ELEMENTS b6c
PER PAIR. 2 POSITIVE & 1 NEGATIVE TYPE G
WELDED, 5%ec. 3 POSITIVE & 2 NEGATIVE TYPE
G WELDED, 9. NO. 20 PURE NICKEL WIRE, 1c
PER FT. NO. 18, 1%e. CHEMICALS FOR 5 LBS.
ELECTROLYTE, 85c. EVERYTHING FOR THAT ED-
ISON ELEMENT STORAGE “B.” J. ZIED, 530 CAL-
LOWHILL ST., PHILA, PA.

$5.00 New United States Government Aviators, Automo-
bile, Motoreycle and Racing Leather Helmet with head-
phones and microphones, cost $25.60. Postage {ree.
Limited supply; other Government Radio Bargains. Send
stamp for list. WEIL'S CURIOSITY SHOP, 20 South
2nd St., Philadeiphia, Pa.

MYERS TUBES half internal capacity of other iypes $2
each-with subseription to QST $3.50. 3AFP, 181 Hope-
well Avenue, Ottawa, Ont.

MOTOR GENERATOR Bargains. Robbing & Myers 110
V. generator 250 V. 100 W. $25.60. Robbins & Myers
110 V. generator 350 V. 100 W. $30.00. Robbins & Myers
110 V. €0 cycle single phase generator 750 V. 250 W.
$55.00. 750 V. 350 W. $65.00. Esco 220 V. 60 cyele 2
phase 1750 Generator 400 V. 100 W. $25.00, Esco motor
220 V. 60 cycle single phase Generator 500 V. 200 W.
$40.00. 220 V., Direct current Generator 1000 V. 500 W.
$65.00, 1500 V. 500 W. $75.00. All above machines are
ring oiled and include field rheostat. Also many others.
Write us for prices on anything in motors, generators
and motor generators stating kind of current voltage, ete.
Queen City Eleetric Co., 1734 Grand Ave., Chicago, IlL

CW POWER Transformers—Mounted 200 watt; 110v-
350v tap-550v-$8.50. 200 watt; 110v-550v tap-750v-$10.50.
Guaranteed rated voltage 40° cent. temperature rise-97%
efficiency at full load. Other standard or special sizes
priced accordingly. Write. All postpaid. M. C. Zumpe,
1332 Mishawaka Ave., South Bend, Indiana.

EXCHANGE — What NEW RECEIVING parts do you
want? What have you? Can use only perfect, latest
model receiving parts, new condition. No sets. RADIO
EXCHANGE, KENT, OHI0.

EDISON B BATTERY . SUPPLIES. LARGEST SIZE
TYPE A ELEMENTS 4¢c A PAIR, DRILLED 5c¢ A
PAIR, WIRED IN PAIRS 8c. PURE NICKEL WIRE
le A FOOT. PERFORATED RUBBER SEPARATORS
FOR BATTERIES 1/3¢c EACH OR CUT YOUR OWN
SEPARATORS FROM SHEETS 5 3/16 x 5%", 3¢ A
SHEET. CHEMICALS FOR 5 LBS. BATTERY SOLU-
TION, ENOQUGH FOR 100 VOLTS, 75¢c, EDISON 800
AMPERE HOUR A BATTERIES IN PERFECT CON-
DITION $58. ALL ARTICLES POSTPAID. SEND

REMITTANCE WITH ORDER. BERNARD STOTT, 60

PALLISTER AVENUE, DETROIT, MICH.

For better Edison Elements, write Henry Chapelle, Wood-
burn, Ore.
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FOR SALE: Best quality radio parts at bargain prices,
For list, write. Frank F. Foster, Rushville, Ilinois.

MOTORS $2.98; Good, Practical, twentieth horsepower,
116 volt alternating—direct current. Tenth horsepower
$3.98, Order Now. Pay Postman. PERRY TRADING
COMPANY, Dept. T10, 815 Lake, Racine, Wis.

WAVEMETERS, 10 to 100 meters, two coils, individually
calibrated. Accuracy guaranteed within one percent.
Excellent construction and handy size, with flash lamp.
$12.86 Postpaid. SHORT WAVE COILS, set of four
celluloid supported space-wound plug-in coils with mount-
ing for that new receiver, 18 to 250 meters, $4.00. W
build real amateur equipment and carry the supplies yoy
need. Send for list. Seattle Radio Laboratory, 3335 33¢
Ave., South, Seattle, Washington.

ACME 200 WATT POWER FILAMENT TRANSFORM-
%R}S{A $18.00. CURTIS-GRIFFITH, FORT WORTH,
EXAS.

$100. weekly up. We want experienced Radio men to
operate hranch assembling plants. Part or whole time.
Barfield Radio Co., 13 Tillery Street, Dept. 5, Brookiyn,
New York. .

PURE ALUMINUM and lead rectifier elements, holes
drilled with brass screws and nuts per pair 1/16",
1” x 4”, 13¢, 1x 6, 1be, 134 x 6, 17¢c, 1% x 6, 19¢, single
elements half price. Sheet aluminum 1/16", $1.09, %~
$1.90. Lead $1.00 square foot all prepaid. Geo. Schulz,
Calumet, Michigan.

BUY THESE! New 2 Acme three Hundred Watt Filas
ment Transformers Mounted $16; Acme 200 Watt CW
Transformer Mounted $15; Acme three hundred Watt CW
transformer Mounted $19.50 ; Acme Modulation Transform.
er $5; ESCO two hundred Watt five hundred volt Motor
Generator slightly used $75; Roller 8mith R. F. Meters
0-3, 0-5, 0-7 General Radio Frequency Meters 0-11%,
0-6 35 each; 0-156 AC Voltmeter Rotler Smith $8; Tuska
Inductance used $3; Bremer Tully 43-Plate Vernier Con-
denser $3; Kellogg 11P $2; Murdock 43P $1.75; Dayfan
Coupler $3.25; Erla Selectoformer $2; Magnavox 1 Stage
Power Amplifier $15; Radiola II 2 Tube Portable $35;
Mu-Rad MA15 6 tube set slightly used demonstrator works
fine. Fine shape $75; Grebe CRY § tube set $25; Echo-
phone 3 tube dry battery set a beauty $35; Ferbend wave
traps $4, Al the above in Al cendition except where
specified. Send Post Office Money Order or we will ship
C.0.D. TUNWALL RADIQO COMPANY, FORT DODGE,
IOWA. A Ham Store.

Listen Hams, I have the following which I would like to
dispose of for cash: Esco 450-Watt, 1000 Volt generator
with 16 volt filament lighting attachment, including field
rheostat—$125.00 ; 6 HO-watt radiotrom bottles at twelve
bucks each; five-amp. magnetic material-—two bucks;
Acme inductance—three bucks; also have Western Elec-
tric CW936 complete with tubes and generator — 175
bucks; also complete 100-watt transmitter with phone
CW attachment, two modulators; one speech amplifier
already tv use, be yours for 100 bucks; twenty-five West-
ern Electric one-tenth Mfd filter condensers—two bits.
Brand new Paragon RA-10 with DA-2 amplifier—$22.50;
A couple of Paragon RB-b’s same as ‘RA-10's but one
tube—ten bucks; 2-G. E. Navy 50-watt bottles ten bucks;
1-50-watt Kenetron five bucks; A lot of ¢'okes and filter
condensers and meters — name your price; Six-General
Radio .00025 247K condensers-— $1,00 each in original
boxes. R.C.A. b50-watt rheostats — $2.50; One Federal
Desk Microphone new—8$4.50. Send us certified check, or
money order. H. Lubinsky, 89 Lehigh, 2-Cal.

TRANSMITTER TIPS, Construction of Filter Reactors
and Transformers, Efficient Antenna Design and other
valuable dope in our HAM CATALOG. It’s free and be-
longs in your shack OM. It includes a full line of Stand-
ard Transmitting and Receiving equipment at saving
prices. JEWELL THERMOCOUPLE Radiation Meters
$10.75, Filament Voltmeters and Plate Milliamps $6.75
each, HI-VOLTAGE VARIABLE AIR TRANSMITTING
CONDENSERS $7.00. These are , we'll ship subject
to inspection, 7 wide Hard Rubber Panels 6c inch, LOW
PRICES ON TRANSMITTER PANELS, Shielded Audio
Transformers 6-1, 8%-1 each $1.50 FULLY GUARAN-
TEED. We'll ship collect. postage extra. THE HAM
SHOP, 5-OI, RUSTON, LOUISIANA.

SAY YOU 8AW IT IN Q8 T—IT IDENTIFIES YOU AND HELPS QST
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50c straight, with copy in following form-

only: CALL—~NAME—ADDRESS, Any
other form takes regular HAM-AD

Just Off The Press
“Radio Theory and Operating”

rates.

By Mary Texanna Loomis

President, and Lecturer on Radio, Loomis Radio

FAD—Elsworth Voigt, 99 Powers Si.,

Brookiyn, N. Y.

College, Washington, D. C.

2JL—W,. A, Cohen, 128 Woolsey 8t.,

Island, N. ¥.

850 Pages—670 Illustrations

Size B¥ex8 juches, beautifully hound in Flexible

Astoria, Long

‘)MB-——PanI Hoffman, 23 Lindhurst

Clenter, 3

Place, Roaokville

Red Kraflt Leather stamped in gold,
A thorough text book of wvalue to all interesied
in radio. Contains much valuable material never

APY—Francis  Hichardson, 507 Ho.

Pennsylvania,

Orange Si., Media, of the highest anthorities in radio. Already pur-

published in a text book, Endorsed by & number

chased by U, 8, Signal Corps; Eastern Radio In-
stitute, Boston; IPPhiladelphia School of Wireless

1FIT~(
Tennessee,

lain & Dewitt, 1812 15th Ave.,

Radio Corp. of America ; Government Radio Schoot
at Camp Alfred Vail, New Jersey: Tyler Commer-
cial College, Texas, and other schools, libraries,

So., Nashville,

6BI—Leroy F. Watson, 2311 Keith Ave., Berkeley, Cali~

fornia,

professional and amateur radio men (hroughout

the country.

TEK (ex7ABB)-—Everett Kick, 3802 Hoyt Ave., Everett.

Wash.

Price $3.50

Far sale at hook stores and radio supply houses,

TNS—Dan W, Elam, San Mareo Apris., No, 14, Spokane,

‘Washington,

or mailed to any part of the . 8, or Canada,
postage paid. Send check or money order,

QAIG-—Hart D). Beebe, Modale,

Towa.

Loomis Publishing Company

BALG T, B, Amstutz, 576 — 40th

Wisconsin.

Htrect, Milwaukee,

Dept. T.
405 9th St. N W. Washmgton, D. C.

GSKO—T. W. Higes, 107 Park Road, Newueastle-On-Tyne,

England.

|

J1RG—Radiogiornale, Viale Maine 9,

Milano, Iraly.

ramous SSEB P77 TRANSFORKERS

The following stations belong o members of the AR,
R.l. Headquarters gang. Mail for them should he ad-
. R.L., Hartlord, €
ruse 1P B
10A R, &
1DQ  John M. Clayton 10X L. W
1D ¢ AL Service, Jr. 1XAQ ¥

dressed car
1BAO R.
1BHW . B. Warner

1, Beekley

. 8. Kruse

BH Vivaphonic (kegistered

A new model of highly scientitic design,
Wonderfully life-iike in amphifyving puwer,
Perfectly shielded with minimum loss in
shieid wall, A personal invention of
Benjamin Hughes of the

BENJAMIN HUGHES ELEGTRIC CO.
298 Lagauchetiere St., W, Montreal, Canada
Transformer Builders Since 1910

List Price $10.00 each

Qur Price $4.75 each

Weston Double Range Voltmeters

Model No. 301, 0-7!5 and 0-150 volts

In order to get the most in tone, volume and distance out of
yvour set vou should always know the true condition of your
A & B batteries and what voltage your Tubes are operating.
You can know this accurately by means of one of these
beautiful Weston Meters which are complete with external
resistor and manufactured by the well known Weston Elec-
trical Instrument Co. of Newark, N. J,

These instruments are designed to be mounted on the panel
of the receiving set and are of the flush type in order that
they may not protrude in front, and vet add to the appear-
ance of the set.

If a multi-point switch is employed the Voltmeter may be
connected at will across A or B batteries or Tubes, depend-
ing upon the number of points on the gwitch.

Every Meter brand new, gnaranteed, and packed in oviginal
cartons.

OUR EXTRA SPECIAL PRICE $4.75 EACH

Amerlcan Sales Co. 21 Warren St., N.Y. C.

SAY YOU SBAW 1T IN Q8 T—IT IDENTIFIES VOU AND HELPS Q8T 100



FECONOMY Y

No oNE size or type of battery
can be economical on every type
of receiving set. That's why
Eveready Radio Batteries are
made in different sizes and types

EVEREADY HOUR
EVERY TUESDAY AT 9§ P, M.
Eostern Standard Time
For real radio enjoyment, tune in the
“Eveready Group.”  Broadcast through

New York WCAE Piutsbureh —s0 that every radio user can
WIAR Providence W8A1  Cincinnatd . .
WEEI Bosun WWi  Detroit enjoy the economy that is to be
WF%} ;:niéadelnhls \VCCO{ g{m}geu?oun R S
\v\flgﬁ lgﬁyft]z?mt WoTs i}‘?brcﬁ?ﬁ%&r had by ﬁﬁmg Cxactly thﬁ right

Eveready Battery to his receiver.
IFor owners of sets with five, six,
eight or more tubes, and power
amplifiers, there is the extra-

Evercady large, powerful and unusually
Columbia . (T N
ignitor long-lasting Eveready “B” Bat-
Baitery, tery No. 770. There is an Lver-
&

proven eady dealer nearby.

dry cell

fe;dqil Manufactured and guaranteed by
diybé‘éa NATIONAL CARBON CO., Ixc.

fubes .
1% valts New York San Francisco

Canadian Mational Carbon Co., Limited

Toronto, Untario

eVEREADY
Radio Batteries

~they last longer

No. 766
22%%-pol?
Large
Horizontal

110 BAY YOU SAW IT IN Q8 T—IT IDENTIFIES YOU AND HELPE €8T
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Pacent Electric Co. .....cooiiii ]
Thenix Radio Corp. ........ ... oo 102
Pregise Mg, Co. o oo K&
Badiall Co. ..o i 80
Radio Corp. of America ... ... . ... 0., 4th Cover
Radio Engineering Labs. ... oo, .76

Radio Units, Inc,
Randolph Radio C
Reichmann Co. ..

Bangamon Flee. Co. ..ovvvvuiioas, e TR { )
Stromberg-Carlson Telephone Mfg, Co, ..o oo, %8
Toaz Engineering & Bales Co. ... ... ... i1, 76
Troy Radio Co. .ouvei i i ... 08
Unecle 8am Electrie Co. ... ..., .. P ah
United Scientifie Labs, ... ..o0000 oo o102
U & Toat Co, .ovvvnnnnt e e e 75
Vibroplex Co, .o.vvvivnaens I L1

Westinghouse Klee. Mfg. Co. ... o o i L BT

Weston Elee. Inst, Corpevvnn i iiiirnnnns .38
Wireless Mfg, Co., The o.veient oot i iieiiann. 08
Wireless Speecialty Apparatus Co. .................., LB
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Rage s

Al Grebe appa-
j ratus is covered
% bypatentsgrani-
7% ¢d and pending.

T

REB

S NCTROPTAS

240 550

meters

‘ 0 The TiS‘?V‘bi{c*‘hropha‘se Now ‘Reacheg

from 550 Down to 150 Meters

HE Synchrophase, with the new Low-wave Extension
Circuits, will receive all present and projected stations,
It is really two receivers in one.

This great range is accomplished by means of an aufo-
matic switch which enables éne dial to cover fwo wave
ranges. The first, from 550 meters down to 240, corres-
ponds to the practical tuning range of the usual receiver.
The second overlaps this and goes down to 150 meters.
Simply move the center dial past the 100 mark for the high
range, and beyond the zero mark for the low range,

This low-wave reception opens up over 100 existing stations, broad-
casting on less than 240 meters, and not reached by other sets. This
will be especially valuable later, when stations generally begin to
use lower wave lengths. The Synchrophase is thus equipped for
the future,

Ask your dealer to demonstrate .

this new feature; then compare.

A. H. Grebe & Co., Inc., Sieinway Hall, 109 West 57th Street, N.Y.C.
Factory: Van Wyck Blvd., Richmond Hill, New York
Western Branch: 443 8. San Pedro St.; Los Angeles, Cal,

This Company ouwns and
operates stations WAHG
and WBO{; alse low-wave
rebroadcasting stations,
mobile WGMU, and marine
WRMU., - o

THABE MARK RIG. U5 FAT (FF,

It tn written:
"Wheoever can see
ihree days ahead will
berich three thovssnd
years”
Thepurchaserofa Sy e
chrophase now, wi
not be rendered on
heppy by coming
chenges in brosdoast:
ing methods,

e B

SAY YOU SAW IT IN Q8 T—IT IDENTIFIES YOU AND HELPS QST




Bradleynier-—Perfect
Vernier Knob,

There’s a Real Thrill
in irying a New Hook-Up!

VERYONE in the family is eagerly waiting to hear
- the new set! Adter hours and hours of drilling and
soldering, the set is nearly ready for its first crucial test.
Will it meet with your expectations or will it be a dis-
appointmerit? That depends upon two things— first your
workmanship, and second, the quality of the parts used.
Good workmanship is the result of patience, but good parts
are assured only by demanding well-known, guaranteed

Bradleyswitch—Pestect
Battery Switch,

Bradleyleak—-Forfect Grid
Leak 4 to 10 Megohms.

: products, such as Allen-Bradley Perfect Radio Devices.
Bradicystat—Periect Allen-Bradley Products are known the world over for ex-
Filamenr Control for ceptional performance and fine appearance. They elimi-
nate the hazard and disappointment that follows the use
e : '\‘ of inferior radio products.
i b
1 W \\\\-\\x

Ask your dealer for Allen-Bradley Perfect Radio Devices if you
value your time and labor. They always work!

Bradleyometer— Perfect

Pote\mome:.-x‘--"_’--l'
---iﬁ"-‘- %
. - .
o &» LR °§y't'nw-“"‘“‘w“ i
“ u.‘-gf.',‘,ﬂ.m Aves o latest e |‘
Electric Controlling Apparatus ‘ 217 ease send moe ;p\ete A“’S;ﬂcé '
: o i .
Bradleychm-—Periect ) aare O ‘h;vegiect Radio ¢ i
Adjustable Resister, 277 @ Milwaukee [ tey tine 1
i1 * o
SR T ) ¢ Av:eld Wisconsin [ Leeearrert L}
Z)n = ! }
adi — Perf, Mfrs. of Graphite Disc Rheostats for 1 Nom RRRETIAL
Br Fi:eyd-!'{l:sisgex: et Over 20 Years ‘ oot | )




new Radiotrons. Their contribution
to radio progress is greater power.
They mean greater volume on dry
batteries — and greater volume on

RCA announces three important

storage batteries. They mean better 4

tone, because they mean volume of

sound without distortion.

three new
power tubes

For technical
descriptionofthe
mw Radtatrons.

mr-
a&t RLA office
for the tlustrat-
ed booklet.

Ar~-New Radiotron UX«120~for great voi-
ume on dry batteries . . $2.50
B~New Radiotron UX-1 12—81mi1ar to
Radiotron UV-201-A, but several times as
powerful . . . . $6.50
C~New Radiotron UX-2 10—A super-pow-
ct tube several times as powerful as Ug( 120

%3.00

iotron

RADIO CORPORATION OF AMERICA
—

.

AN RCA PRODUCT

CHICAGO

s

NEW YORK

SAN FRANCISCO




Jhe Traffic

Department

F. E. Handy, Acting Traffic Manager
1711 Park St., Hartford, Conn.

Cooperate For Better Operating

HE lLeague has received many ecomplaints from
various sources regarding poor operating on the

part of amaicur operators. Commercial services have
their share of “lid” operators as well, but of course
we are not comcerned particularly sbout them. Many
newcomers have entered our ranks, and reports have
it that they ure operating off wavelength, using long
drawn-out ealls and signing their own Lalls at in-
frequent intervals, sending wearisome *“CQs”, and
transmitting what messages they do originate without
including the city and office of origin., Often they

send “words twice” unmecessarily, and their com-
munication work is done in wvery slipshod fashion
indeed,

Other complaints have come in from League mem-
bers regarding the interference with our own recep-
tion by certain commercial services who cause trouble
by transmitting on our wavelength bands. Still
others mention the broadeasting station barmonics
that are %o plentiful on some of our own short wave-
lengths,

The American Radio Relay League stands for
fawful operating, and for good operating, and that
organization is expected to represent amateurs to its
government in asking for continued privileges in
using the valuable shorter wavelengths. Our League
is in no posiiion to eriticize commercial and broad-
cast services until it has improved certain things
about its own service that we have mentioned in the
opening paragraph of this discussion. Before we
ecan ask or expect favors we must show that we are
deserving of the things we want and that we have
a strong and self-regulating organization.

Our League is a fraternal organization.
organization is ever entirely free of some radical
members ; every organization has ifs problems of
supervigion; hut like most organizations, the I.eague
has a big memhership of those folks who represent
the “hesi’”” in the organization. With the American
Rudio Relay League it is the Official Relay Stations
who must stand for the best in ouperating and the
st in station construction. Jt is these stations and
their operators who can be instrumental in betiering
the present conditions through their {nfluence and co-
aperation with their traffic officers. (ificial  Relay
Station owners are helping be;,mner« with their prob-
lems in building stations and in learning te operate,
They are a]so belping to make operating econditions
hetter by gmiving new operators the benefit of their
friendly criticisms and supgestions. In many cases
where they do not have time 1o write the personal
letters that are necessary, they are turning in re-
ports of the improper ovperating that they hear with
their monthly iraffic veports so that officials and
ohservers of ithe Leagne ean handle the work of
helping the newer stations to keep within our wave-
length bands and to improve their operating prac-
ticea by sending them & friendly line ahout it.

One of the inost powerful agenis in improving
individual overating is individual, friendly, and con-
structive eriticiam. Recause it is manifestly impossible
for us to write a long, helpful letter to every station
owner each fime il seems necessary, we have had to
inok sround for some other line of action that would
he inexpensive, uselful in practice. and productive of
the desired tesults. A form postal card was devised
for the purpose. Hartford is aiready burdened with
its share of detailed work, and so this card was placed
in the hands of all Division Managers and Assistant
Tivision Managers with instructions that they ap-
paint Official Observers to set in cases where they
were unable to give their time.

Animprovement in general operating conditions
observed when the new cards weve firat need.
Stations logred for the ubuse of CQ and for using
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No large

the finish signals improperly were ohserved to have
corrected their practices when they were heard
severai days after the first reception when time had
been allowed for the card to arrive. Many fellows
with the right spirit wrote the Official Ohservers
expressing their appreciation of the helpful service.
Some suggestions were made for changing the form
of the card a bit to make it still more useful.

Bvery suggestion was followed as far as possible
in making up = new and more serviceable card.
The present form of the eard is shown on this page,
As the space on a postal is limited, only the most
common faults with our operating are listed. A
place for additional improper practices and for more
detailed comment is provided,

We have mentioned the purpose of the cards.
Ohservers are inslructed to use the postals con-
seientiously and io make wbservations carefully,
Every one of us is interested in short wave com-
munieation. For the fullest enjoyment of our hobby,
it. is necessary that we have continued short-wave
privileges, Our purpose iz to keep our Leugue so
well-condueted that we can justly expect to veceive
what is due us and so that we can be proud of our
good operators and of our AR.R.L.

In concluding we ask that all members of the
League help us in our efforts to encourage wmood

Your sighals were R at... ..M .

T Vu wers noticed by writer a

an official observer Ii using the following checked undesirable

TRAFFIC DEPARTMENT

g AMERICAN RADIO RELAY LEAGUE, INC.

perating of waveleneth on.
mproper mumberiny

.meters

ing
ending words unnecessarify
3 tmpropes e of “ARTIRISERY,
il Swinging wave [7) QSB[ GSC
Additions and remacks:

] Fatlure to give station of arigin
1) Omussion of date

We mmw that vou wm m ¥ind to lend your enopevabion in promoting better
Vractises now (hat they havi Leen called

by Four ltteMlOn»
amcerely.

operating #nd in the adoption of
forms and operating procedqure. Be sgure that your
station keeps on our amateur wavelengths., Adopt
the O, R. &, operating rules printed on page 47 of
August QST for your station. Use the service message
und the aniform message form which were explained
in these pagei last month. May we have your co-
operation OM?

uniform message

A Challenge

(O those of the gang who play checkers or chess,
RCMG operates on an R0 meter wavelength
nightly between 11.00 and 11L.30 p. m. E. 3. T.

He will be glad to play a game with anvone who
enlls on schedule. Everyone should be sure to have
his numbered board ready to use.

BCMG will be glad to have a word from fellows
who are inlerested in forming a “Chess and Checker
Club” of League member stations. If enough interest
is shown, we can have some interesting econtests this
full. Write Mr. H. B. Gerlach, Pearl and Brooklyn
Ave,, Cleveland, Ohio, if you are interested,

TALK and 9CAA did some worth-while work. A
Denver business man made a trip fo Portland. Ore.
During his stay theve, 9CAA and 7ALK kept him
in touch with his business by amateur radio. Incis
der%}‘,ally, the DPenver business man was 9CAA’s
father.




Calling Practise

‘i‘ ON WALLACE was responsible for
8.7 the good suggestion that has now be-

come a part of League operating pro-
eedure that we adopt a “three-times-three”
Q. At the National Convention there was
some  further discussion of operating
practices and Don brought out some more
suggestons for public approval.

As everyone knows, we have four very
useful wavelength bands. The 1%.7-t0 21.4-
mefer band is 2000 K.C.s wide; the 27.5 to
42.8-meter band is 1000 K.C.s wide; and
the 7b-to 85.7-meter band and the 150-to 200-
meter band are h00 K.C.s wide. Wallace
points out that when trying to raise a sta-
tion on 200 meters, we wsually had to call
him for about two minutes so that he could
thoroughly cover the band in his search for
stations calling him. Because our eighty-
meter wavelength band is also a narrow one,
it. is evident that & two minute call for a
station should also suffice here. However,
the f{forty-and t{wenty-meter wavelength
bands are wider, and because there is “more
room” down there it is reasonable to con-
clude that if an operator is hunting for
stations calling him with the thorough and
systematic methods of a good operator, that
a longer period of time must be allowed to
enable him to cover the dial with the same
care as he observed on the upper wave-
length bands. Thus a four-minute call on
{forty, and an eight-minute call on iwenty
meters would appear to be justified to give
us the same chance of raising our man that
we had when only a 200-meter wavelength
was used.

These are the facts in the case. It does
yot necessarily follow that a blanket practice
of making long calls should be adopted. We
think that a modified practice, adopted with
this situation in mind, will produce the hest
results in raising stations. Assuming that,
as Wallace says, it always takes two minutes
to cover 500 kilocycles when thoroughly
fhunting for stations replying to our €,
we still must observe that if the receiving
aperator starts from one side of the band
changing his tuning at a rate that com-
pletely covers the band in two minutes, he
will run across the station calling him in
something less than two minutes unless the
most pessimistic condition exists where our
transmitting station is on one edge of the
band while the receiving “op” is on the
other edge when he starts to tune. 8o it is
seldom necessary to call for the full two
minutes to raise a station if we use our
best judgment and refrain from doing any
calling until we know that the receiving
operator is “doing his stuff” and that our
¢hances of raising him are best.

The League has never attempted to Jay
down any rules regarding the length of a
call, leaving the problem to the judgment
of the individual operators to fit the call to
the particular case under consideration. We

% The use of a “hreak-in” is exp]gined on page _III
of the Traffie Department section of September QST

it

belleve that the use of a “break-in" system*
at most of our stations will do much fo
ohviate the necessity of long ecails. We
think that in any case where it is impera-
tive that we raise a certain station, a long
call is justified. We are of the opinion that
& one-minute call with & break in the send-
ing long enough to listen for a reply from
the station called, followed by wore one-
minute calls is much better than a long un-
broken call. Swch a calling scheme will
elminate much necessary transmission and
result in raising a station as quickly as
ealls of great length. In calling we should
always send the call of the station wanted
several times {not more than 10 under any
circurastances) followed by the intermediate
sent carefully and our own station call re-
peated three times. This combination can
be repeated as many times ag necessary.
Such a procedure allows many stations to
log our signals without turning away in
disgust at a too-long call. The operators
who seem to be most successful in raising
the stations they want are not always the
ones who use long calls but they are the ones
who use the best judgment in selecting
the time to call, and in deciding on the
number of calls that will give the best re-
sults in the calling periods.
----- F. B, Handy.

WNP
\V ITH the MacMillan expedition home-

ward bound, and rapidly getting

further south, the control of com-
munication between the expedition and this
country is passing from the midwest sta-
tions back to the East Coast amateurs who
handled the bulk of the traffic on the north-
bound journey. This is in accord with oh-
servations that were made on the first radio
expedition to the North, when, as many will
remember, the Kast Coast stations handled
most of the traffic while the Bowdoin was
en route to and from Efah, and the West
Coast stations did most of the work while
the ship lay at Etah.

Communication during the month has been
very good, and many scientific messages,
press reports and personal radiograms have
been sent and received. 1ARE seems to be the
stations are being worked and logged by
many other amateurs all over the tnited
Htates and Canada.

The Bowdoin and the Perry are sched-
uled to dock at Wiscasset, Me., about
Qctober 1st. .

The siiver cup offered the station receiv-
ing most messages from the MacMillan Ex-
pedition, was awarded to Donald C. 8. Com-
stock, IMY, at New York on Friday, Sept.
18th. 9CXX and 1ARE were the “runner-
ups” in contest and handled nearly as many
messages. All three stations handled thou-
sands of words and worked the expedition
many times during its stay in the North.

Slations handling traffic with WNP and WAP who
huve reported their work to Headquarters are: elAR,
TAAQ, LABP, 1ACI, 1AKP, 1AHG, 1AJG, IANA.
IARE, 1AW, ICKP, 1MY, 1UW, 2AEX, 2BGG,

. GN. SEW, BOQ, &CUK, %0, LY,
. &I, 3K8, 9ADO, UBKR, 9CXX.
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The Traffic Trophy

L HIS month zhree big bundles of ines
sent in from fellows who were int
winning the Traftic Trophy and in bein

bers of the Lirass Pounders’ League. We have cave-
fully eounted the messages nceording to the rules that
govern the contest and thrown oub the rmessages that
had to be discarded because they waove delaved more
than 48 hours at the station or because the eily und
station of origin were umitted.

TOY deserves every bit of the space we arve giving
him this month, His work really means something.
He kept a regular schedule with “FC” ai Unalaska.
Alaska, und the messages he handled weve real
citizen radio messages that kept several people in
the NWorth in contact with civilization. Two of his
messages  were regulation “service” messages, also,
Gleason has Leen doing some gond work right along.
We understand that he still has his route to Alaska
open, and believe that if he perseveres for two
months more he will have the Traffic Trophy for his
own., Does be get it, fellows?

04 8

B. 5. Gleason — 70Y
Heattle, Washington
Northwestern Division

Messages
Orig: 71 DelPd: 57 Relayed: 26 Total 154

TR e
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There were nokt enough contestants for the Brass
Pounders’ T.eague this month to make it worth while
ta give it much space. 8EU and LCJR get honorable
mention for sending in their messages.

ACK numbers of QST contain complete informa-
tion about the Traffic Department Trophy., When
vou handle over 100 messages in a month be sure

to turn in to your loeal Traifie Officials who will for-
ward them along to the Division Manager. Division
Managers will send bundles of messages to Headquar-
ters each month and one man at Headquariers will
eount the messages and make np a Brass Poundery’
Leagrue euch month after which the message file will
he veturned promptly direct to vou. Only messages
eontaining the CITY and STATION of origin, a
SUFFICIENT ADDRESS to insure delivery, the TEXT,
and the RIGNATURE shall be counted. 'The date
and number are imporiant as the inclusion of a date
speeds up the message and the number makes it pos-
sible to easily trace the message. 'The fundamental
parts of a message shall determine whether or not
it is counted. All messapges must he handled in 48
hours or less, If there is any doubt about your mes-
sages, send them in and get the credit that is due you.

OFFICTAL BROADCASTING STATIONS

FT'HE attention of the membership is called to the
revision that has been wmade in the T.eague’s
broadeasting system. 'The change that was made

makes the sysiem more flexible than before us re-

wards schedules, sach broadeaster seiecting the rdays.
times and wavelengths when he sonds the Official

Broadeast moat conveniently from a table sueh as

appears helow, "The stations who now take part in

the broadeasting of up-to-the-minute TLeague news
and information have told us what wavelengths they
will use and any changes that are made from time io
time will be inentioned in OST. The new broadeast-

ing system makes it possible for vom to seleet a

station, to }Hsten for him at a certain time and on a

eertain wavelength, and to receive the Official Rroad-

cast, The new system greatly inereases your chances
of “running afross” the weekly broadeast message
if vou are one of the number of fellows whe do not
listen just to set the broadeast message, but who do
copvy it if you happen to hear someone transmitting it.

The latest news and scheduler are made into a

broadeast which is sent each operator of an Official
Broadcasting Station weekly, The broadeast has a
release date slightly later than the mailing date so
that the material to be sent can be in the hands of
ench operator at the beginning of the week of rve-
fease no matter in what part of the sountry he is
located.

QST FOR OCTOBER. 1925

Fach station listed is putting the broadeust on the
air on scheduled time and wavelength to the best of
its ability, The operators of the various sts;n‘;mns are
willingly giving their iime io this work. They will
sppreciate it if you will drop them a postal card
suying that vou copied the Official Broadcast Message
from them on schedule, and we will be pleased t(z
have any suggestions from you regarding ways of
making this service through the Official Broadeasting
Stations of more value to you.

Station Wavelength Days of Transmission
(Local Standard Time)

7.00 p.m. 10.30 p.om.
41

12.30 p.m.

e XT . veeo Tues., & Thurs,
1BEP s e 42.0 Tues, & Fri
e 59 oee Saf, Wed.
40 «ves Mon. & Hri

213 e eees BUM,
cees 401 eoas Tues,
oo ee 80  Thurs.
Ay ek, Tuex. & Thurs.
20Q7
(8pecial schedules on 40, 8) and 185
meters wavelength)
e

2WR 20 e Sat. & Sun. .
2WR coee 40 . Daily during Sept.
2WR e sans B0 Wed. & Fri.
SALE 160 T8 % Mon. & Thurs.
3APV 19.3 87.6 75 Hat.
3APV 9.8 N 87.56 Sun.
3BWJ R 11 «ves Mon,
SBWJ e 80 «oee Thurs.
3BWT seee B2 82 pri. & Bat.
SLTL Cee. B0.6 . Taes. o
BXAN P 114 evee B op.om. Tues. :& Fri,
WOAX 240 vere  aeas Daily exeept munday
AFM e 42.5 42.5 Tues., Sat. & Sun.
B ki T Hat. & Bun.
40 40  Tyes,, Thurs., Sat.
48 38  Sun., Tues. & Thurs.

38 vees Daily

;;; P Wed.,

3 ) 'Wed., Sun.

83 «ers Mon., and 'I‘huxjg-

R 40 Mon., Fri, & Sun.
20 ceve Tues. & Sat.

v 40 Tues. an{;i Thurs.

A1 vers Tues. & Pri.

180 «o»+ ivoicei Mon,, Wed. &

Fri. R
7 76  ®mun., Mon., & Fri
391 S0 gat,
. cene Sun.
79 . Wed., & Hat.
39 ... Mon., Fri. & Sun.
39 39  Wed. & Sat,

sees Sun.
40 80 Wed. & Sun.

T8 7%  Mon, & Fri
41.6 &1 'Tyes,
41.5 Sat.

80 80 Sat. & Sun. .

158 vees Mon., Wed. & Fri

cere  ees. Mon., Wed. & Fri

40.3 40.8 Tues., Thurs. & Sat.
Thurs. .

e coes Toes, & Fri,

. 41.5 Wed.

B T8 ceee Mom. & ¥ri
&0 40 Mon. & Thurs.
K0 vvse Mon., Wed, & ¥ri.
40 40 Mon.. kv & Sat.
38 88 Mon., Thurs. & Sat.
... 150 40% Wednesday
. RO coas FriL

s ... 40% Sun,
40 40 iaee Wed

coee A0 40 Hat, & Bun. o
20{noon}42.8 76 Sun., Wed. & a‘a‘t.
20 (noon) 37.56 Mon., Wed. & Fri.

cen 36 36 Hat, & Sun.

L.ove 40 Fri. & Sat.

21 e Wed.
cees 21 a7 Bat.
20 ... .. Thurs.

86 ‘Thurs,, Sat, & SBun,

vev. Sun., Tnes, & Fri,

e... Tues, & Thurs.

41 Wed., & Sat, B

120 Mon., Wed, & T¥ri.

81.5 Tues., Thurs,, Sat. &
Sun,

T
RO

sees csea

*Midnight,

40, M, Sat. and Sun. 4 pom. B30T,
4k Sun. Wed. Fri. 1.16 a.m. E. 8. T.
$6:80 and 10 p.m.

m



NRRL

BOUT the time this report gets into
print, the U, 8. fleet will have returned
~ from its Asiatic cruise, and Schnell will
be on his way back to Hartford, via the Pa-
¢ific Division Convention at Santa Ana, Cal-
ifornia. At the time this report-is being
written, the first of September, reports on
the reception of NRRL are increasing
greatly over what they were while the fleet
was at Australia. The forty-meter set is
still carrying on the bulk of the trafiic, ap-
pa.rently, and signals from this outfit are
being heard all over the world. It looks
as though the Navy has heen shown once
and for all that the short waves will go
farther on a given amount of power, and
that the reliability of these signals over
long distances is very greai. We all await
with much interest Schnell’s aecount of the
work carried on from the Seattle.

STATIONS WORKED AND HEARD — NRRL
June 16 to July 20, 1925, Inclugive

_ WORKED: tiao, lemp, leg, i, 1ka, Zae, 2ds. Zlu,
Jme, Ynm. 2xef, Zyg, 2y, Sbd. 3hg, Jow, dag, Lut,
@m, Bahr, 5fh, blg, Ami, 6aff, 6age, 6agh, Gugn, B8ahg,
Salv, 6uji, 8asr, Gasv, Gavi, 6aws, 6awt, Sbgo, 6bhz,
kzblh, 6bjd, bk, Sbmw, Gbur, éce, 8edy, Geep. 6Gohe,
Gems, Bemu, fiene, 6est, Gesw, Hdah, Gdef, Gea, 6fa,
Gip, 6kw. 6lj, 6mp, 6no, 6nx, 6Gto, 6ta, Gxad, Erac,
Gzd, Tack, 7au, Taai, Tay, Tgj, Tly, rl, vz, Twu
Supw, Rave, Bayy, 8bau, 8hgn, Sdem, feu, $zz, Spl,
dry, fze, 9a0j, Sapm, 9bbt, 9bxq, Uces, 9ded, 9dfh,
9ek, Y00, 9uq, GBE VIS, pilhr, m9%A miB, New Zea-
g’?::id 31}?:. (Iax,dﬁ.’ac, ;}ag. é&ustxilalis 2ds, 2ygz, 2yi. Zme,
3hd, . Canadian 4gi, British 2nm, Chilean

Alaska QRA W”WDO.K cant leg and

HEARD: Inao, laep, lalw, iang, iaxn, lemp, ipl
ipm, isk, izu, Zaes, Zaim, 2bbx, 2box, 2brb, 2buy,
Zchk, Zenk, 2rj, 2xaf, 2zv, 3dg. 3el, Sot, 4mu, 4kt,
4oi, 4rr. 4vt, Bajm, bame, Gapu, bare, Batv, Sni. boq,
bux. bal, bvi, Bank, Ganqy, 6abe, Cafg, 6agh, 6aji, 6ajm,
Gaom, Garl, Gbew, 6bde, 6bez, tbyge, Gbgv, Gbbe, 6bin,
6bvy, Geai, SBeaq, Beet, Geey, 6chs, Seix, Semi, 6enb,
Geqa, Gers, Besn, 8ese, 6eto, Geuk, Gdai, 6dea, Bdg, 6eb,
Bex, 6fx, 6jm, 6km, 6kw, 6, 6mp, 6nb, énx, Gad,
gqi. grw, éuf, !’:Exap. 8zbn, 7aj, Tao, Tags, Taii, Tcw.
1fb, Tgb, Tii, 7it, 7mf. 7ys. Sbjn, Schk, Seyi, 8dem,

Sdnf, 8ry, Xsf, 9ado, {ahf, Samg, Yapw, 9beq, Ybkr
uhiz, 9buj, Obuz, Och, Yein. 9cld, Sevh, Sexk. Sdmy.

dduh, 9dvw, 9dzu, geet, Deli, Oell,
Zealand lax, 1fq. 2ak, 2bx, Ye
tralian las, 2ae, 2he, o
Set. RBfg, British 21z,

xa, 4ak, dal, Ans-
,.dfﬁm}l. 2i§, 2r}, 2yx, French
N Zod, Japanese laa. Canadian
3ro, Bha, abg‘fpﬁei‘, EFUH, KFVM, RV. and last but

B

not lea

Traffic Briefs

_ For several months our stations have heen giving a
daily service to the people of Wiseonsin. ODTK at
Milwaukee secures reports each day on the condition
of the butter _and egy market in Milwaukee. In-
formation on livestock prices is ubtained slso. The
complete report is then transmitted by amateur radio
to 4DKS ai Madison. Wisconsin. He turns ihe
material received over to broadeasiing station WLBL
of the Wisconsin Htate Department of Markets at
Btevens Point, The news is then broadeast to the
farmers of the state. This daily and speedy market
service I8 the first of its kind, and it illustrates jusi
one of the ways in which wide-awuke station owners
are making themselves of serviee to the people of
their communities. Other Official Kelay Station
owners ean find similar ways to do some worth-while
traffic handling, if they look for them,

#8K at Princeton, N. J.. has a transmitter locsted
at the *“Radio Bhop”. He advertises in the loeal
rapers that he will accept messages for transmission
to any part of the country via AR.R.L. Traffic sta-
tions.  This suggestion for gutting traffie is a good
one. tnowing that there is plenty of traffic being

W

originaied and that in Milwaukee, Wisconsin, and
in Princeton, N. J., everyone is taking the right steps
to vollect worth-while messages from the publie, it is
each individual station owner to see that such
eg ay reach him are handled in a manner that
credit to him and to the ARRL.

1RO arranged a mnightly schedule between his
atation ai Mansfie]ld, Mass., and stations on board
Coast Guard Cutters Tampa and Modoe of the ice-
berg patrol. Ovperating on a 154 meter wayelength
and using four five-watt tubes. he handled traffic
reliably to and from the men on the patrol boats
and their families until the boats were nearly 1500
miles away. Huch communication is but one example
of the service which members of the League can
give the people of the United States.

WOAX-3XAN broadeasts regular talks concerning
the League and its policies on a 240 meter wave-
length. Traffic iy solicited from the brondeast
listeners by this station, also. Using the lower
wavelengths, $XAN handles the traffic received from
the broadeast listeners and sengds A.R.R.L. broad-
casts each week, :

WOAK-3XAN Schedules are as follows:
vOAX (voice) Tues, and ¥Fri, 240 meters

N (telegraph) Tues, and Fri. 168 meters, 1
AN (telegraph) Tues, and Fri, meters, 0 PM

N (telegraph} Saturday., TG meters, 11.30 AM EST,

45 PAL 1N,

4ASK has been handling {riendly messages for the
ghesis of the Princess Martha Hotel ai 5t. Peters-
burg, Florida. He started a whole bunch of ‘good”
messages and he took pains to check the service on
cach one of them. 50Y% of the messages veached
their destination. The other messages disappesared
somewhere ajong the line., Bausola wants to know
why it is that operators will accept messages if
they have no intention of them and de-
livering them iq their destination. There is nothing
discourteous in politely refusing to handle & message
when it will be impossible to forward it to its
destination. If u message cannot be delivered do
not fail to start a “‘service” message back to the
office of orvigin as explained in these columns Iiasi
month. DO YOUR PART IN IMPROVING RE-
LAYING,

ZZAR writes that every amateur should observe
more care in using the international intermediates.
With new eouniries and calls getting on the air with
each passing day he points oui that uniless s stution
is prominent its identity will often remain in doubt.
Intermediates should be szent slowly and distinetly,
expecially. when one is fishing for foreign “DX™,
When QRN is bad, the intermediates should be re-
peated once or twice. Qid hands at foreign DX-
working often follow this procedure. Be careful in
using your intermediates and you will keep many
uice records from loss. The recelving operator ean’t
identify the weuk station who hurries through his

intermediate, rm, evenly-spaced sending i3 the
best, A& “heavier” style of sending makes =ignals
carry through the various forms of interference

better than they would otherwise do.

from tourist camps during the summer
segson, KK, 9VD, and 3DTK have done the hest
work of this sort. Through the cooperation of the
Milwankee Journal, special message blanks were
printed for the use of the Tourists who had messages
to send. The Milwaukee gang also place collection
hoxes in prominent public buildings and hospitals
with & little card on each explaining the workings
of our A, R. R. L. Traffic organization. Where
special poutes have been arranged for handling
messages accurately and speedily, the names of the
cities and a list of the points to which the best
jce ¢an be given is possible, The public are in-

terested in knowing the days of various schedules, so
that their iraffic can be handled with the best pos-

sible speed, ‘Traffic figures this month show that
more messages were originated than last month.
sages can be obtained in & number of ingenious
ways, However, there is one thing that we must
¢h., Our service must be improved, and our
messages handled promptly and reliably. It is right
that delayed messages should be mailed in 48 hours
when they are for points in this couniry, Starting
messages is only one of our iobs. We must see that
unr messages are handled and delivered wceurately
and surely, We are primarily a radio organization,
and the bulk of our messages should go by RADIO,
not by mail,
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_Now that more fellows are oviginating messages,
the responsibility of pushing these messages through

ﬁga' n'z_?zivering them is greater and we must live
O i,

Here is & new “QY gignal that will elarify our
understanding of troubles with vur signals and that
will prevent the waste of a lot of time in useless
conversation. 9BJB and XBBP suggested this addi-
tion to our abbreviations, The meuning of the new
signal and of the older “QSS8” are given to make the
distinction elear.

QBS8? Are my signals swinging?
WEEK  Your signals are swinging,
WSS Are my signals fading?
QSs Your signals are fading.

Porto Rican stations handle most of their trafiic on
one of the shorler wavelength bands. They request
that traflic for Porto Rico he routed through first
or second dlst_rictt amateurs, as they seldom hear the
southern staiions who are operating on itwenty or
forty meter wavelengths. However, many siations
in the Atlaniie, Hudson, and New #ngland Divisions
come through regularly in good shape, and they can
yimlt the messages right where they belong withoui

delay.

udRL of Santurce, PPorto Rico, has some high
speed reluys to his credit. 2BXJ, 2AFN, 34W and
8AJ have all taken messages from him, delivering
by telephone and returning answers to Porto Rico in
fifteen minutes time (sometimes less). HRveryone
concerned deserves a lot of credit for his share of the
work. 4RL uses a break-in system wsuccessiully for
most of his iraffic handling work. He makes a bid
for some of that traflic going to d7EC, with whom
his eontact has been good. You will find him on a
40 and 20 meter wavelength.

Another nice plece of relay work was pulled off
when rCBS sent a message to WAP via ¢lAR. The
answer was returned the same night, travelling
WAP-—cIAR—1(!B8.

o Club Activities

CALIFORNIA—The Orange (County Radio Associa-~
tion managed the Pacific Division Convention which
wus held al Santa Ana, October 2, 3, and 4. This
affiliated organization put across a fine eonvention.
A live bunch of wonrkers were responsible.

The Sonthern California Radio Association, an
affiliated AR.R.L. club, has changed its name io the
Radio Club of .oz Angeles. A new constitution re-
cently drawn up prevents the handling of any busis
ness during opon meetings. This plan proved sue-

cessful in increusing the attendance ut the meetings.
Many vaiuable talks are yiven at the meetings, which
are held at R p.m. the first and third Mondays of
euch month at the Nationa! Automative School Build-
ing, &anta Barbara and Pigueroa St., Lus Angeles.
Visitors are welecome.

TOWA~—The Des Moines Club will have a booth at
the lowa State Fair. )

MAINE—The Queen City Radio Club of Bangor
now has a station bandling Leuyue traffic on an
eighty meter wavelength, .

MASSACHUSETTS—The North Adams Radio Club
will have its meetings at ILBFE's or 1AMZ's station,
when they begin meeting again this fall.

The Eastern Massachusetts Amateur Radio Associa-
tion held a meeting July 17 at which the Technical
Committee was instructed to go ahead with the plans
for the exhibit at the Boston Radio Show. 1CPI,
1KZ, 1BZ, IMP, and 1AAQ are the committee mem-
bers, and they will have a station in eperation al the
show, accepting messages lor transmission. Massa-
chusetts amateurs are invited to visit at one of the
meetings at 7 Harcourt Street, Boston, Mass. Meetings
tuke place on the first Tuesday and the third Friday
of each month,

NEW YORK—8KS, 8CYI, 8BRD and 8BGN of the
Radio Club of Rochester built a transmitter using a
dry cell plate supply and a special keying eireuit.
They operated this transmitter at the recent Rochester
Exposition.

OHIO—The Toledo Radio Club staged a big ham-
fest August 22 in honor of Messys. Warner and
Hebert, who were on their way home from the
National Convention. Fellows from Michigan and
Kentucky (YMN) attended. RIO ig the club’s Official
Relay Station and operates on a 40 meter wavelength.

PENNSYLVANIA—The Lansdowne Radio Club are
planning to open a new 500-watt station working on
90, 40 and 80 meters. October 1 is the date sei for
this event. A

‘The Williamsport Club i3 having a drive to met
new members.

Wiggin is organizing a “Radio Transmitters’ As-
sociation of Western Pennsylvania.” 50 League mems-
hors in the Pittsburgh district are charter members
of the organization. It is hoped that other members
from all over Western Pennsylvania will affiliate
themselves sand form smaller groups in their own
iccalities. Membership is limited to strietly “bragss-
pounding® amateurs. One of the purposes of the
arganization is to make Wesiern Pennsylvania the
leading section of the Atlantic Division.

WISCONSIN—The Milwaukee Radio .Amateurs’
Club held its monthly traflic meeting in the Milwaukee
Journal Building. 9DTK, who had just returned
from a visit to 9EK, explained the working of the
Heam transmitter and the picture transmitter. 35
hams were present, sume coming from as far away
us St. Lowgis and Chicago.

DIVISIONAL REPORTS

ATLANTIC DIVISION
E. B. Duvall, Mgr,

HE Atlantic Division is practieally in top notch

. condition and indications show everyone is ready

for real tratfic handling in the full and winter.
Western Penn. has come up to the top this month.
Reports from Wesiern New York show plenty active
ity but all trafiic reports received hereafter must be
in the new form to receive attention. New Jersey is
coming to life and Eastern Penn. and Maryland
are coming forward as iraffic officials are returning
irom summer vacations. The Districts of Columbia
is inactive but Delawsave is waking up. Results of
the Red Cross Bmergency tests are not complete at
this writing. Many stations that had been crying
for traffic were nowhere to he found when this test
waus held. Reports in general indicate such a test is
not welcome by the majority of the stations and it
will be a long time before the DM will attempt one
uygain,

OBS are heing avpointed as fast as time permits.
Bach applicant must report in writing to the DM and
give his power, waves expected to be used and oper-
ating hours.

Radio Clubs are reguested to report thru their
secretaries direct to the DM, or if more convenient,
thrn their ADM. The Service Bulletin seerns to be
appreciated and will be continued thruout the winter.
Your eooperation to make this service a success is
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necessary. A new district magazine “Radio Graphie,”
is expected to contain a great deal of real “hammy”
stuff of Third District activities, It will probably be
the official organ of the Third District Council, Ine.
DISTRICT OF COLUMBIA—ADM 8AB: with the
ADM attending the Chicago Convention with 8HS,
reports are low. 3BWT will be off the air indefinitely
for repairs. SBSB has two transmitters on the air
and has taken some of the Red Cross Messages of
BCKG. 3CKG has a “250” on 40, but has difficulty rais-
ing stations within 1000 miles, 84W failed to get any of
the Red Cross messages on the air and Waddy was
forced to turn them over to 8APV. 3KM has been
heard, but no antenna is in evidence. 3BPP is ac-
tive in club affairs. The ADM wants a 100% report
next month or there will be some minus certificates.
Traffic: SBWT, 41; 8BSB, i; 3ZW, 1.
MARYLAND—ADM 3HG: Jordan and Offett, of
SBUR, operating NVE report that they work every-
one they hear. 3AEA visited several hams in New
York. 30GC blew his “fiver” but is using a “201-A."
20P and 3FR, are among the most active Baltimore
stations. 3APT has come down on K0 meters and
expects Lo o lower. SPH has aiso forsaken 160 for
the lower bands. 3WA reporis fine work on 40 and
0. 3ACW i3 on his vacation. 3AHA, with a new
jow-loss 40 meter set has done some remarkable DX.
SRF has had contzet with WNP. 3APV got off all
his Red Cross Messages in record time and cried for
more. He got em! B3HG is being heard in New Zea-
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land, Engiand, Australia, New Gniana and South
Africa. 30DW found no trouble in getting KRed Cross
messages off on #0 meters.

Tratic: SWA, 7; BHG, 16; 3APV, 115; 3AEA, 8;
C, 4; 3FR, 8; 8APT-34D, 17; 3DW, 131,

DELAWARE—ADM 3A(S—Delaware is more active
than it bas been for some months, BAKB i a new
station with & “fifty.” 3AlS has been the unly ag-
tive station on the air 3WJ has been ai sea. 3WJ
took along his short receiver and transmitter but re-
vorts he has been unable [ the transmitier to
perk, 2ZBSS has a new m: iearing cormpletion.

Traffic: BAIS, 12; 3AER, 1.

SOUTHERN NEW JERSEY—ADM SEH—Dist.

No. 8: A good many of the fellows are recunstructing
their sels, ARTQ is the proud owner of a new “fifty”
and  has bes running schedule with the USS Tltah on
1) meters. 55K is on 40 meters and reports much bet-~
ter results with his “fiver.,”” 3ZI's transmitter is now
laeated in the attic and remotely controlled from the
first floor. {(He mnst use a periscope o read his
meters DM.)  SXAN has been experimenting with
nntennae.  3CBX will be back this fall. 3BRM stuck
to the job all summer, improved his transmitter and
s corvalling a lot of traffic.
. st. Nn, 7: BALX had & portable receiver, 3ZAIH
is rebuilding. 3BWJ has been working cither new
)f,’.ealand or Australin every morning on bis “fifty.”
HBO took a flock of Red Cross messages and delivered
in person by sauto the day received (FB—IDIM.)
3BEL losi another pole the 165th this vear. He re-
cently telephoned @ messuge at a cost of sixty cents
hut the recipient traced the eall and sent him a box of
cigars. 3WRB is in Canada. 2KJ is a new ORS. Atlantie
City will now have al least one station to show to
the delegates to the Third District Cenvention in
September. 20Q has & new 30-watt tube.

Braidwood of the %th Dist. reports via telegram to
his ADM that reports were nil for the District.

Traffic: 3XAN, 11; 341, 5: 3BTQ, ; B3CBX, 2
SBRM, 18: %8K, 1: $BEL 6: 3BWJ, 1¥; 380, 9.

HASTERN PENN.-—-ADM 3FM: The ADM re-
ports from a hospital, where he had an appendicitis
vperation. 3FM has the valuable sassistance of his
newly appointed Assistant ADM—his wi SON-
GRATULATIONS. ABVI] attended the Chicago
Clonvention, 3BNT is doing excellent work on 40
meters. 3BLC is doing splendid DX. JLEK is moving
trafic well. BAVL is using the lower bands, 3CJN
handled his share of Red Cross Messages. FB., Oper-
ator “B” of 340 must be congratulated for the steady
snd reliable communication handled thru this sta-
tion during the spring and early summer, 3CHG
received his first-class ficket, dropped to 40 meters
and worked the first Australian called. SRT has not
had much success on low waves. 3LW went to Chic-
ago. BALE, a new ORS, is open for schedules on 78
meters. BBVZ is going strong on T8 meters. 3BPM
s experimenting. 3BQP is working on a new trans-
mitter. SAWA leaves for college. Sorri OM. SEU
reported for BBFE who Is on vacation. SEU had a
considerable amount of Red Cross traffic and also is
chasing uwp iraffic from tourists camps. RVCK,
8COE, 8CEO, 8AGQ, 8CFT, SAEA and 3FM, visited
the Wiliamsport gang this month. Williamsport is
ting popular. SCCQ and 8EM visited 2BRB and
A. SBFE Is touring around, visiting hams. 8DB
and ex-RAHIT ure coming back into the gume—WEL-
COME OMs. “HR now ¥AFR, 2ABD and 8BQ, will
he on for after midnight work, YAFR is building &
50 watt set for 40, 'Q has been QS0 Kurope and
Houth Ameriea on a “fiver.” SBQ and QSO England
with Ises than %56 watts,

Philadelphia again sevins in the background. No
repnrh was i { (-

0

3BNTI is eircular-
| ization work., Eas-
tern Penna. siuiions must he congratulated here for
the exuellent spirit shown in handling Red Cross
traffi ‘The stations that participated did their

SZM, 5: BAWA, &:
BPM.8; 3BVZ. 14;
T, 114 K

G, 7
LK, 14

2RT,2,
WESTERN PENN.—ADM 82ZD—Dist. No. 7:
BOY, the only active siution in this di
hedules i 2nd  and  dth striet
poriiable  station  operated by RQEO  und
hinndled 2% Red Cross messages.
Dist. No. £: &DOQ is the only active slation in
Huntington reporting, He is getting out well with

VI

AUX is leaving for his varation and
v oa lot of siations and  arrange
SAHK hus deserted 200 meiers and is re-
for R0, *AKI handled & msgs. with a
small portable transmitter using 201-A and 100 volts
on the plate, He has purchased ome of the Jenkl‘ns
photo transmitters and is going to experiment with
Gable, of Altoona, who also has a machine. Stations
in the &th Dist, are now requested to keep in touch
with their DS—SAKI at Altoona. o

Dist. No. §: Only a few ORS in this distriet are
failing to report and several who are not RS are
reporting  reguiarly. 3IREB handled 18 HRed Cross
M wes, and has po ie & b and 20 meters.
SDGL has » new receiver, JIX returned from a
trip to Canada and New England. 8CES reporis bui
little traff JBF threatens to rebuild his trans-
mitter, SBJT has been operating at SAIM. HORK
is repairing autos sn that he ean purchase “ﬁftw_s.”
RDNO has a new transmitter and is arranging
schedules on 20 and 40 meters, $BBL will go io
college next th, #AYH is getting a new & watt
wtation. SCKM is on the job ag usual using a “Afty”
on 40 meters. RCHF operated SAGQ,
touch with the portable station EDHIU ih
and Keist had with them on iheir wvacs
feature of this portable transmitter was the power
plant which consisted of one DO generator coupled
h two motors—one a 60 cyele A.C. motor eyuipped
to he piugeed in the A, line by estension enrd and
the other # motor operated by the siorage battery
installed on the ear. SDQV has worked # districts.
Porto Rico and South America.

In the absence of the City Manager for Pittsburgh,
the report for Dist. No, 1 was handled by RCLV
{Many thanks OM, for the help. ADM.) 80OW is ex-
perimenting with tubes for short waves. BCEJ is
working o ZRBT has a new tuner and added
another the transmitter. 8DIO s
operating reg ARHJ expects ito carry out &
and 2U meter tests after returning f{rom a vacation
in Canada.

Pittsburgh was represented at the Wational Cone
vention by &BIT, #8F, 20W, 8AYV, 8VQ, BCRZ and
#DI0O, 2JQ has worked New Zealand, South Amer-
ica, Samoa, sand Porto Rico. SBCLV rebuilt but found
the transmitter did not work as we!l on the panel as
it did on the bread-board. SME moved to Wilkins-
burg., ®BCM, a new one from the 1st. Dist. is work-
ing & fiver” on 40 meters, RCUN iz collecting ma-
terial for a super-power station,

Reports for Dist. No. 2 of Pittsburgh are siim.
8BUY enlisted in the U. 8. Signal Corps. BCTF ix
on the air as usual on 40 meters, 2CITK iy visiting
stations in the Znd and 3rd Distriets.

Dst. No, 10: Traffic seems to be at a siandstill in
this District. SAUD has heen away on a motor trip
in Maine. YT is QRW heuvy work at the siore.
8BQ is all sei {or traffic on 40 meters. BCMQ threat-
ens to go to 80 meters.

Dist, No. 11: Stations are few and far belween.
&DXI is mainly interested in a new YL at the present
time. Power leak QQRM has been very bad in Warren
but the 1S has helped locate sume .of the interference.
RCON has a new vertical antenna.

Dists. Nos. 12 and 13: Activity in these districts
has been at a standstill. The DS reports that his
station is working on 40 and 80 meters, with fone on
175 meters. RABM has been serving as seco
erator. BCQL will attend State College.
will serve as OM at Erie,

Dist. No. 14: The DS sent out a circular letter to
all stations in his Distriet and has started things
going. BJIV is now on 40 and 80 meters. *BRKY
has bheen on regulavly an 40 meters. It is rumored
he will return to Florida this winter. 2ZDCV is again
in operation on &) meters. XBRM has been operating
eonsistently all summer, on 40, 80 and 180 meter
SABS puarantees prompt delivery of all messas
BP is coul mining to get the cash for new ““hottles
DBL will attend school out of town. The ADM has
XZD on 40 meters and will be glad {o arranve sche-
dules  with any or all of the District Supts. and
ity Managers {for the purpose of holding together
the trathe oveanization of Western Penn.

Trafiic: 4DQQ, 10; RAKIL 8; BRDNF, &; (RS, §

DG BRB. 82: 8CKM, 7; &DHU, 54; gDQV

CLV, #; 2CUER,

)

WESTERN NEW YORK--ADM %PJ: The ADM re-
iurning from his wvacation veports for hoth July and
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August. SAVR s vverhauling, ¥BKQ, #DHX and
SCNH are all new siations doing good work. SBKQ
uses o tity’ and has joined the RCC; 8DHX has
two “fivers” on 80 meters. BONN uses one “fiver"
on 80, ¥BXP is heard oceasionally, SAPU is re-
building. SAYJ is pushing out good signals in spite
of the warm weather. Kerkhimer rates M having
handled 118 messages.

Dists. Nos. ¥ and 10: The Hamfest at Rome was
one grand success. SCNX has a new transmittep
working on 40 and 78 meters, 8BZU reporis tratlic
sood. ¥ (‘-R worked WNP. EBXF is nuow at Roches~
ter. HADG is on 40 meters, 8DSM is handling traffie
on 30 meters. SCCR FB on 40, Syracuse hay 8CTL,
¥BIN, 5DKE and BAVR, u brand mew station with
a “fifty” feeding a beautiful 30 ft. vertical eage.
%AGM, portable, handled 184 messages.

Dist. No. $3: BADM reports a good traffic total.
ZDME has a new shack and two transmitters for 20,
0 and 76 meters.

Dist. No, i4: VW iz off the air with a hroken
wrist, 3GM is a new League member., wHJ seemy
to be the star station for the District. BSE has been
handlmz tratie on 40 and 80, #UTH is using a
“fifty” on 40 and BU but has trouble peceiving. Nels
son resigned ws IS, He is moving io Qulifornia.
The Radio Club of Rochester is reduested to get in
touch with BGYL who will probably succeed him.
Gratl will take care of Rochester in place of SCYL
“BHM finds a Heriz antenna good for local 40 meter
work, ®AYL attended the Convention in Chicago,
*BGN reporis trafic much better. BALY and sDRB
are rebuilding, 3KS works WNP. B3BGN has been
QS0 Australia. 3CDR is on again. 8BLP got thru
to Belgium on one “fiver.”

Dist. No. 15: 8AYB is now an ORS. :QB works
the DM often. BTUIL has a guvod traffic report. 8APO
was reported in Sweden. #BQ handled Red (ross
messages. SWU  will be at 2XG after Sept., 20,
3PJ blew two “250s” but has a new one, HRV ex~
pects to be an OBS. &BSF has a fine iransmitter
but has been traveling., Buifalo loses Bill Cotlin and
Ben French who are now with the Bosch Magneta
¢n. We miss 'em. =DPL is doing good work. Sev-
eral of the gany were on board NITZ and &PJ re.
ceived messages from her un her westward trip.

Dist. No 16: Fosberg rvesigns as he is attending
Rensallaer. HAXN leaves for the fall term at Cornell,
#DGA, §BGA and 8BZF are the only ones to fill the
office of DS, SCNX vreported direct to the DM,
Exner of 8X1J has been doing a irick for the United
¥ruit Co.

{Traffic i3 excellent for Western New York but no
one seems to be using the new reporting system.
Forms 2 MUST he used by the {raffic officials and this
is the last time reports will be accepted in the man-
ner they have been—DM.)

Traific: SBXG, 205 ; 8DRJ, 38; $DHX, 88; 8CNH, 3;
RCFV, 8; &DDV 4; deX. 243 8BZU, 3; 2DSM, Js
SCOR, .58 SAGM, 164 RADM, BR 8(‘TH 6: B3R, 6:
“RHM 583 BKS, "3 KbDR 5., KB(xN 40. StJYI B8
“DLP, ""‘ &DRB, 48U, 30; SWU, 30,

CENTRAL DIVISION
R, H. . Mathews, Mgr,

~y HIO—ADM 8AA: Dist, No. 1: Seaman, of Find-

lay, reports be is going to gei after the gang to

get their veports in and will take this up at the

next radio meeting, SDHS finally hasg his mast up

and will soon be on again. 8DFF has quit the game.
<AQF has difficuity lately with his iransmitter.

Pist. No. 2: Traffic is low but DX is good. BZRY
worked Ch-1KG in Spanish for over an hour. handling
traffic both ways., RAGS is on 80 meters occasonally.
$BKQ is a new station and has just received his ORS
appointment. BOTG is also a new atation, but is hav-
ing tube irouble. SWE will be on in November with a
“fifty' and pure DC. 3BCE has been off the air with
poor rectifiers, and now has an Hsco, MG and ex-
peets to do some real work,

Drist. No. §: Who said radio was no good during the
summer? The boys are doing just as good DX as last
winter and messaye reporis are keeping up well
SBKM leads the distriet in traflic. He solicits mes-
sages from friends and neighbors. Why not have
more of the gang try it? RDCF handled two Red
Ciross messages. This month’s reports from the QRS
show they are finally getting down to hrass tacks and
slarting messages. Let the idea grow.

Dist. No. it BCPQ reports good DX on 150 meters.
®(NT is working England on 40 meters. 8AIB is in-
stalling a new set, ZAIW reports difficulty in getting
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SANB is building & new shack with French

IEEIURES,
8BON reached England on 150

windows and doors!
meters,

Dist, No. 63 Storck, the Dis, is spending a couple
of weeks in Camp Knox, Ky., and reports were sent
direet to the ADM. SJCBP says he will be on soon
with a “fifty’”” ou 6, 20 and 40 meters. SPI reports
little traffic on 40 meters, but DX good to Australia
and N.Z., #ZG-8GZ us usual reports DX good, QSOing
NZ, Aust 8.A, and Burope any time. 3EI took a set
to Camp Perry with call 842G, SBBH reports he is
still alive and interested.

Disgt, No. 6: 8DFQ is on nearly every evening, 77
meters, and wants schedules,

Traffic: $BKM, 46; 8GZ, 31; 8RY, 24; 8DFO, 21;
SEQ, 21; 8PL, 14; 8BPL, 13; 8BOP, 11; 88BN, 10;
8KC, 10; $BHN, 10; SCPO, 7; 8BSA, 7; SONL, 6;
2ANB, 6; $DND, 6; 8BON, 5; 8LO, b;: BAIW, 4.
BAGS, 4; BDOF, {; BARO, 4; SADE, 4; 8EI, 2;
8RKQ, 2; 8UK, 2,

INDIANA—ADM D, J. Angus—Dist. No. 1: in
order that the DS would be located nearer the peint
of greatest activity it was decided to move the office
from Marion to Fort Wayne. Tudor is resiyning and
thn work will be taken over by L. B. Wileox, (YDPJD)

1317 N, Harrison Ave,, Fort Wayne, Ind. ‘The CM
at Fort Wayne has been acting as DS,

9AVB has moved but will soon be oi the ajr spuin.
9AFT will either have {u marry the poor girl or quit
radio, 9ANY is in the same fix, but not so far along.
SRWF is waiting for his new leense papers. WURH
wants traffic. Try him. 9DLW is on awain. QR
is QSO0 all digiricts on 40 meters. 9BKJ is going
from 40 meters to the 150-200 band for trafiic thxs
winter. SAAI has just come on with four “‘fivers’
and worked all districts the first night. 9DLN has a
new 60 foot sieel tower, 9DUT lost his 80 foot woaden
skyscraper in a storm. 9DBJ also lost his. A horse
tangled himself in the guy wires. 9DPL is trying
indoor radiating systems. 9IT is on with “250.”
9AKO got married and flew to California. Red Cross
messages o a total of 23 were handled ai Fort Wayne
between Y9CRH, 9DPJ and 9BKJ.

Dist. No. 2: In order to improve conditions in the
South Bend district the CM appointment for Blkhart
has been cancelled and Elkharl, Michawaka and South
Bend all report to the South Bend CM. This made
necessary putting Elkhart county in the second dis-
trict, taking it out of distriet No. 1.

9BBJ and 9BVL are going fo Purdue this fall
9DYT is rebuilding in order to use the meter he won
ut the Hoosier Convention. 9DXI is using a break-in
system, 90G is on with a “250.” He is putting 1IKW
tube on 20 meters. 9CBS is in Florida temporarily.
YDHJ is rebuilding. 9DKT is on 20 meters, 9CP iy
on 20 meters with a Hertz antenna. 9BYI is gomz
1eyularly on 40 and 80 meters with three “fivers.
9AEB is on 40, with & “50.”” 9ABP is rebuilding.
9CEM’s mast fell and wrecked the house. YDVE is
handling lots of daylight trafic with a “fifty”’ on 40
meters. 92AMI is getting out well with a “fiver” on
80 meters,

Dist. No. 3: Activity in the south end of the state
is on the increase as new stations are on_ the air at
Bvansville and more coming at other points. 9NG
does well with 2 201A’s. 9N is using two “‘fivers.”
UBSC is on_with a 208A and “S” {ubes and a vertical
antenna. He is operating WGBF. 9CSC i3 rebuild-
ing, putting in a 80 watt tube and a new M.G. 9CKH
was heard by A4DO when wsing two “fivers’” on 30
meters. DBRK is on the air occasionally,

Dist. No. 4: This district has been badly erippled
due to most of the gang being at Camp Knox. 9CLO
has worked NPL and handled some of their trafie.
9ADK is handling the bulk of the long distance traific
vut of Indianapolis., 9BVZ is building 8 new sync
that will ingure a pure DC note. Next month’s re-
port will prove or disapprove this, 9DTL is rebuild-
ing, HSAUW blew his M.G., “fifty’”’ zrid leak, and
milliammeter, HAKQ is handling traflic agam,

Traffie: 9BBJ, 45; 9CKH, 26; 9TG, 26; 9DIT, 23;
ADELT, B8

GADK, 23 QCYQ 16; NG, 18; ORAQ, 7:
9BKJ, 6; 9GR, 4; 0DPJ, 3; 9NI, 3; 9ATUW, 1,
KENTUCKY—ADM 9EI—9MN has worked Aussies

and WAP, 9DYC has completely vebuilt his station.
9HP has moved ont in the ‘sticks” and is adding new
countries o his list every night. 9WTU hay just re-
turned from Europe snd i QRV for the winter's
work. 90X, on 40 maters, is doing consistent work,
Married life seems to have taken 9ARU and 9DWZ

fromm us, How about it OM’s? 9LH blew his plate
transformer, but says he will be back soan. 9EP and
vix



UYASE have consolidated and will operate under UEP,
using & “fifty” and MG. 9BPB is disearding his
i00-watt outfit for a uew BUO-watter. 9CE will be
on 40 meters in the near future,

Traflic: None reported.

WISCONSIN—ADM 9VD—Dist. No, 1: This dis-
triet handled 208 messages, of which 93 were tourist's.
We expect this serviee to the iraveling public will
grow rapidly. 9BEKR is now using a sinc rectifier
and has changed to the Hartley ecircuit. (Don't for-
get to send in your messages to the D.M. for verifi-
cation OM and get a leg on the Placque.)

9BBY has been @S0 N.Z, and NRRL. 9DTK now
has a “250” but can’t seem to make the hig boy per-
colate on his Hertz Antenna. 9HW also has one of
the big jugs, to the regret of the BCL's. 9ATO is
hack again with & “fifty” on 20 and 40 meters.
YDDM’s rectifier went west, but he will have s new
one soon.  9BMV cleared 4 Red Cross messages for
Wisconsin cities. KLV is now on 40 meters with »
“fiver” and worked 4RY in dalite. UBEK will ke back
shortly. #CCB is doing good work on 40 with “250°s.”

YDOL is a new station. 9CVI has no A.(. at his
new QRA. UEHM is reconstructing, 9NY i still busy
at the Marquette siation. 9AFZ is experimenting with
antennae. 9DB will be back again in the fall, 9VD
will be on soon with a new rectifier and will siart
cinergeney work on 39 and 78 meters. 9AEE is ex-
perimenting  with jce-chamber fone caps, to keep
eool. Hil 9CJV says he wud rather nperate ai, WNP.
8CII is on 2t times but wants a Ford roadster. Hil

Dist. No. 2: 9CUO handled a bunch of tourist mes-
spges and is receiving QSU’s on sbout Th% of them.
GBMF says the threshing machine keeps him busy.
aDUJ is on consistently, 9CWZ is working at Ken-

osha but trying to get his iransmitter going. 9EAN
visited many ham stations on a western trip. 90M

will he Jon in September. OEAR s having difficuity
in making hiz set “perk™ on 40 meters. 9BTB is
working on 5 and 20 meters,

Dist. No. 3: 9BVA is remodelling his receiver and
antenna, 9ALI has moved into the third district and
will he on shortlv on the short waves. 9DKA has
been QSO Ausiralia. 9EAU is back on the air with
iwo “fivers” on 40 meters and expects o ger down to
20 soon. YBYJ finds it hard to hold down his job on
the RR and also operate his station. 9CGIU is fixing
up for short waves. 9EMD wants » schedule with a
Minneapolis station to handle traffic from Chicago at
G to 7 AM. 9AGT will be on 40 meters this fall.

Drist. No. 41 9PJ is still on 1501200 meters hound hut
8 good DX and traffic on these waves. OBKC is
building & 70 foot lattice tower. 9AZN is on & va-
<cation. 9AKY was out of town most of the month.
{Guess LaCrosse isn't gud enuf for these guys any
more.)  9EIL seems to be about the only ham in this
district that hasn't been afflicted with the vacation
fevter. 9DCX is on consistently, 9BFI is on 40
mieters,

Dist. No. 5: 9DPR is on 40 meters daily from 6.00

to 5.00 p.m. and wants to arrange schedules west,
9ELI is on a trip through the state and while in
Milwaukee called on the ADM.
Irafic: 9BKR, 117; 9CUO, b%: YXH, 83; 9EIL, 26;
OBBY, 20: 9DTK, 17: 9BVA, 13; 9HW, 12; 9BFL, 11:
9ALL, 10; 9DDM, %: 9DB, 9: 9DKA, 9; 9DPR,, ¢
DCX, &; 9ATD, 7; 9BMV, 7; 9EMB, 7; 9ELV, &:
IBEK, &; 9CCB. 5; 9DOL, 4; 9DUJ, 3; 9CPX, 8:
GAEV, 8; 9PJ, 2,

MICHIGAN—ADM S$Z2Z-—Dist. No. 1: Traffic is
atill down, but the messages that are sent mean more
than a year ago. RCCW is on the Jobr regularly. RZ7T
hears NRRL consistently. %DBO will be QRV when
his new receiver js finished. %BBI has heen out of
town three months but will be on soon. SACU is
heard every night on 176 meters,

Seme operators are going to lose their ORS for not
seporting, 50 don’t be surprised when the notice comes
if you have not made » report in five or six months.

Dist. No. 2: Many of the men in this district are
putting in mew apparatus in new locations, all of
which takes ilime, and there is every evidence of a
bumper season this fall.

Stutions HJJ and 8CHK are still in contact with
Australia and New Zesland. 8AYY is the only sta-
tion reporting working WAP. 8AFS is doing won-
derful work with his “fiver.” With exactly 10 watts
in the antenna he has been reporied in New Zealand.
and has worked everything on this side of the world.
“BG is the new short wave station of the Reo Motor
Clar (0., run by the gang st WREOQ and “boys about
town.” It is on 20 and 40 meters,

Vi

Traffic: 8CHK, %; %AFS, &: sCGCQW, 7; 2CED, &;
&3, 63 &DBO, &; v¥€7T, 2; 5NX, 1.

ILLINOIS — ADM 9CA—Dist. No, 1: The DS re-
ports little activity as nearly coveryone wags ai the
Convention. %AVH will move to Urbana, Illinois,
but will be on the air again about Sept. 21st.

Dist. No. £: West sends in a good report ss usual
and also attended the cunvention, WEIZ, ex-9BGK is
using 100 watts plate input on a “Fifty.” ODXL is
doing wonderful work on 40, 9ELR is going from 80
to 40 meters, 9BRX was on for a few days on 4y,
9BUK was up in Wise. with 9BRX. $#DLO is buiiding
& new house after the fire {New omne Jooks fine—
ADM.) B3EL¥s YL is away now so he will get a
little work done. 9PZ is making application for
ORS and is using a “250” on 42 meters. 9DZR is on
80 meters with & 4 coil Meissner. 9CWL is trving to
get going on 40, 9ALF is rebuilding and erecting s
new mast. BAQC will be on regularly with a “fifty.”
9ARM is rebuilding.

Dist, No. 8: 9AHJ expects to be on 40 meters scon.
9DJG has moved, He and 90MC will have a 200-watt
station this winter. 9CXT will attend the U, of M.
this winter. #TW is using a “fifty” on 40 meters,
$AWQ will be on the air again in Sept. 9CLZ is
going to the Uase School of Applied Seience this win~
ter and would like to bhear from nearby eights.

Dist. No. 5: DS Tate was on active duty at Great
Lakes in _the UTSNRF and missed his report.

Dist. No, 6: 9DCG handled about 90 msgs this
month, 9DVW has gotten fairly settied on 40 meters,
and has been heard in Australia and NZ. 9DQR will
be on immediately after returning from & vacation
including the eonvention. Six amateurs from Kock-
ford represented that city at the National Conven-
tion. 9EHQ is building # tower and getting new
antenna installed for 40 and R0 meter work.

Dist. No. 7: Due to the National Convention being
held in Chicago many stations were rebuilt and re-
vamped. For this veason the traffic bandled in this
territory was rather below normal. With the fall
season opening and the reovganization of the siations
to be done during September traffic should improve,

9BNA has worked every district during the day-
light hours on 40 meters. 9GE and 9QD stand to be
congratulated on their remarkable showing. We hope
they will act as a backbone 10 improve the conditions
in the west-side of the district. SAFF is now eligible

for an ORS. Listen for him and his YL on the high
wave band, BSAWW-9ZW has been entirely vecon-
structed. Trausmitters arve now woarking on 40, su

and on the high waves.

F. J. Hinds, 9APY, has been appointed (M for the
‘Western towns of this distriet.

Traffic: 9QD, 53; 9GE, 50; 9BNA, 44; 9APY, 19:
ADWH, 19; 9DXG, 17; 4BE, 15; 9CN, 18; GAFF, 2;
BAAW-9ZW, 7; YALJ, 4; 9IX, 4.

DAKOTA DIVISION

HE Vigilance Committees which have been

appointed by the AIDM’s throughout the division,

have been funectioning sdmirably. Since ihey
have been appointed no complaints have come from
the BCL’s. This, in spite of the fact that a great
deal of publicity has been wiven through the news-
papers and through Radio Assaciations to the Radio
Dealers, concerning the availability of these Vigilance
Committees.

Both Minnesota and South Dakota ADM’s ave
issuing monthly mimeographed bulletins. ‘These
papers are extremely interesting o read and are
Issued to all ORS’s in the respeciive states free of
charge. ADM Barker and ADM Junkins are to be com-
mended upon their enterprise in this connection.

NORTH DARKOTA—ADM I—Dist. Nd. 1:
GEFN is the new D, 8. in this distriet. He recently
received a card from 6AJY who stated that he thought
“N.D.” stood for “Nothing IDojng.” 9EFN savs
that he will show §AJT if it takes a couple of “fifties.”
HYCZG is & new ORS and v doing good work. 9AAM
is rebuilding his set for 5 meter work. 9DLF, 9AMP
and 9AUTT are iemporarily out of commission on ae-
count of the wvecent storm which blew down their
aerials but they expect to be on the air by September
first. 9DTQ will be on the air when school siarts
SIK-9DFS s s new ORS  at the State School
of sclence at Wahpeton. Twa operators will work
this station in order to maintain a regular schedule,
aDIG is rebuilding for &0 meters.

SOUTH DAKOTA—ADM—8CJS: ODIY has a five-
witt loop transmitter working on 40 and 20 meters
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under the eull SAKA, 49DZ0 is «
Hioux Falls. YBOF worked NRRL. 9DGO is another
new one at Canova, and is on 40 and 80, 9CKT has
been vebuilt and is going strong. We will have S
YL in this district soon, as 9DGO’s sister is going to
take & trick at that station. SDWN is doing fne
work on 80 rmeters. 9DXR has a new 70-foot lattice
maxt. 9DBZ, on 20 meters, was reported dalite by
bzIAB., He also heard WAPS fone from Ktah,
9CBF has a new T-pound YL at his place. 9AGL
will be reguiar again after September first, DDZI
works morning schedules o move his trafic. 9BDW
has been QS50 NRRL and Australian slations, and
works TLU and BAUB every noon. 9BOW will oper-
ate at YXBP this winter. 9AEO reports & scarcity
of traffic. 9BKB had a fire at his home, but is gettmg
fair results on 40 meters. 9BRI has u “fifiy” on 40
meters. 971 rebuilt and broke into NZ in dalite with
226 volts un the plate. YCKD is preity well settled
in his new quarters aand is lining up to work all
bands from 20 up. 9CJS has & pair of new lath
towers. He is getting rather touchy on the subject of
“windmills.”” YBBF is still debating whether or
not to raise his tower which he built a couple of
months apo. 9BBL is selling out.

Traffic: 9DIY, 1; 9CKT, &.

MINNESOTA—ADM—9EGU: All siations are
either undergoing improvement and rebuilding, or are
in shape for the winter months. Indications peint to
the Dakota Division being in line for iis usual out-
stunding work this winter. F, B. We've got GOOD
stations, and we've got GOOD operators and we
KNOW we're going to put Minnesota in the lead for
GOOD WORK. The fellows all seem to be following
the Operating Rules for ORS—the nicesi thing notice-
able on the air. ¥B, gang, keep up the good work.

Dist. No. I: 9EGN is great on traffic and does
schedule work. 2CWN is installing a “fifty.” 9EEP
put up a 64 foot lattice tower and works ouwt much
better on 42.5 and 20 meters. 9DKR is at the CMTC
this month. 9AGO continues his sche(ule work and
is QS0 all districts. 9WGF is coming o. with B bat-
tery plate supply on “10 watts.” 90DV is the “high
muek” on traffic and has been doing lots of exper-
imenting with untenna systems. 9AND is chief op
on the USS Paducah, but is leaving for Florida soon.
OCKI sieps out well with his “fiver” and is doing
fine work. O9DFD. let 9AND burn out his “fifty” so
had to suspend operations. 9EGI) was on the USS
Paducah cruising in the USNRF.

Dist. No. 2: 9RD has moved to Florida. 9MB has
been experimenting with receivers. 9DMA is fight-
ing with 40 meters with poor results, BBV ecan
he on only occasionally. 9EGG kicks out fine with
his spark coil CW on 20 meters. 9DDP has been ex-
perimenting with antennae. PANJ signs SWH on
40 meters. 9AIR is still working on his 3} meter

. WDDB is QRW harvest and threshing. %JI ia
()RW with his BC station, but will be relaying soon.
90PO has 2 new 60-footers and is equipped for aper-
ation on all waves.

Dist, No. 3: 9BOL copies WAP consistently, but
has not stepped out of the USA as yet. ODEQ is
remodeling his set. 9SE was initiated into RCC and
it getting  at least one mew member each day. FB.
His “fifty” iz perking FBR on 40 meters. $ZT worked
Chilean 1EG for 1% hours, 25 words per, no QSZ,
handled 10 messages, half of them in Spanish, with
last half hour of QSO entirely $panish both WAaYS.
FB. 9DPX and 9ZI worked WAP. 9GH is stepping
out on 40 meters. (St. Paul seems to be nil on re-
ports this time, What's the trouble? ADM.)

new atation in

Traflic: 9CDV, 85 9CWN. 9: 9A0G, 11 .‘.)CKI, 8:
9BEGN, 14: aBGU, 8; 9BMX, 13: ‘JDYZ . ‘JDPX. 11
9RPY, 11; DAPE, 5: 9BVH, 2; 9AXY, 3; 9ABK, 2

ADEQ, &: 94T, 39 BOL, 1

DELTA DIVISION
Benj. )~‘ Pamter, Mer,

9GH, 2 'JSE. 62.

FIHE reports from the ADM’s for Arkansay and
Tennessee are Inissing this month. No reason is
known for the absence of the Avrkansas report.

We understand the Tenn. ADM went to the National

Convention and fear that he was lost in the big eity.

MISSISSIPPI—ADM BAKP: SARB is on 40 me-

ters, but is not having much }uck there SAQU s

workmg dalite schedules with a “fiver™ on 40 meters

BAEV is busy with traffic on 40 meters. 57Q h

generator trouble. 5AUC works all districts with oue

Rojce tube. BAKP is changing aver to 40 meters.

The portable transmiiter SAGM is off the air until

next summer. BAGS, the permanent station is being
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AQZ reports awiul QRN
l‘rathc BAX:.V 37: BAKP, 6; 5AQV, 12; BARB, 14;

IOUISIANA——ADM BUK: 5KC has returned from
sea for a few days and finds time io handle some
trafic. 5NJ and the OW went to the Convention.
BMQ is in the radio business, but still gets reporis
from  Australia. 5AU is still trying to make his
broadeast set work. 5TQ gave 40 meters & itry but
went back to 80. BUK was the connecting link be-
tween WSMB and New Zealand during a special test
program. BAEN =at last got out of town with his
set.

Traffic: 8KC, 4; BUK, 11.

ARKANSAS—ADM bXAB: No repori from the
ADM. BANN at Little Rock reports trafiic in spite of

prepared to take iis place.
down his way

very bad weather nud expeets four new sitations
shortly.
Traffic: 54N

N,

TENNESSEE—«ADM BCN: No report. The ADM
attended the Convention 4AJ ui Chattanooga is
heard regularly, however, and we oanderstand 4MM
is on again for fall.

Trathc: 4AJ, 28, 4MM,2.

HUDSON DIVISION
E M. (-laser, Mgr.

GENERAL clean-up is being made by all officials

and we are going io see to it that every ORS
does jis duty, REPORTS MUST BE IN ON TIME
OR THEY WILL BE MISSING IN QS87. The “Dele-
gates' 1o the National Convention report a wild time.
Jots of new dope and plenty of DX,

NEW YORK CITY—ADM 2ZCWR: 2BEE was away
al, convention. 2CVL reported he was on vacation.
2CYX did all the Bronx work, and kepi the Boro
aiive, F. B. Marty at Brooklyn ‘showed raore than its
usual activity, 2BRB is experimenting with a GR,
124 meter crystal with a M, Q. set, working on har-
monics for low waves. 2CTY js back from Canada.
2ADC is still drawing pictures. 2W(C has done good
work on 40 meters. ZBO copied WAP for over an
hour., Bill Schudt wants photographs and deserip-
tions of momment stautions for publication in the
“Telegram’. 2AEP has been recommended for an
ORS. 2BSL is away in Pennsylvania. 2AHZ is try-
ing for un ORS. ZAVE is arranging schedules on
150 and B0 meters. 2ACZ is rvebuilding. ZAFV is
atepping in and helping with traific. 2AKK and
2CEP veport little traffic available. 2APJ is a new
station, and uses a spark-coil on a 201A. 2BNL was

away at the convention.
Traffic: 2CYX, 20; 2BRB, 92; 2CTY, §; 2ADC, 12;

2WC, 17; 2BO, 20: 2PF, §; 2AEP, 19; 2AVE, 2
2AHZ, 1; 2AKK, 5: ZAFV, 11; 2CEP, 4: 2CIS, 1:
2CPG, 1; 2APJ, 9.

MIDWEST DIVISION
P, H. Quinby, Mgr.

OWA—Dist. No, IM-ADM 9ARZ The new DS
will have & *“fifty” on 40 and 20 meters shortly.
9BKV wanis east and south schedules. 9BPF and

9DIP are the only active stations in Des Moines.
9BPF has a “fifty” on 79 meters. 9CZC rebuilt his
transmitter and has schedules with Eastiern Yowan
sintions. 9EAD works both coasts on 40 meters.
9BOS is at CMTC ecamp. 9EKX is a new ORS
QEFS is rebuilding until Sept. 1. ,9BZE handled his
share of tratfic. 9CGY is the original hard Juck sta-
tion. Hig latest is a new “A’ battery needed. 9DOA
reports that iraffic has picked up. 9BSX is back
with a “fifty” on 40 and 75 meters. 9HK is going
on a tour of northern Wisconsin stations in Septem-
her. 9AXQ will be on September lst, with two “fif-
ties” on 40 and 80 wmeters. 9DAU will rebuild en-
tirely. 9BCX reports trafic handled on 40 meters
with a “fifty” working off “B” batteries. 9BCD
reports traffic fair., 9AXD has his antenna up again
and is using two ‘“fivers.” The present DS of Dist.

No. 1 is x. A, Anderson, 24 Charles St., Couneil
Bluffs. Swamp him with teports, men (DM}
Traffic: 9HK, 46; 9BCX, 35: 9DAU, 1; 9BSX, 2:

9DOA, 18; 9BZE, 16 OBCD, ', »(JS 4; 9BKYV, 4.
9DIP, 26 ; 9BPF, 28 9CZC‘. 6: 9AED, 4; 9DEX, 24;
‘JDMS 4; 9EFS, 14; ()F’KX G.

HANSAS—ADM 9CCS: The Tawrence pang are
atill aetive and keeping up pep. 9DNG went to the
Chicago Convention. 9AOD would have heen there
also but his Packard was stolen {n Ransas City. 0DMX
has moved. 9CVIL hears WAP daily, even on fone.
He has a “fiver” on 40, 9ACQ has been moving.

iX



YCFL has beeu working buc keeps his OB schedules
on 40, 9QW js back from his vacation. YBRD did
some DX and tratic when he was home. YCYP has u
fine new shack., 40CCS did some DX with Australia.
Traffic: D¢V, YCFL Z: sAOD, 10; PEHT, 10;
SDNG, §; yBXG, 47; 9BRD, 7; 9(CS, 3.
NEBRASKA-—Dist. No. 1—ADM 90J7: Traffic is
picking up rapidly and DX is geitinng move con-
#istent. 9CIM is o 40 and 20 meters. VAWS, who
was deploring the fact that there was no traffic to be
had lasi month, turns in the largest total tratiic toial,
‘The Citizen Radio Club had quite » representation st
the Coavention in 9DXY, ODUH, 8DUP, HEGA and

HAL.

_diist. No, 2: We ave glad to have a report from
H_BX,T again. YKAK leads in traflic this manth.
SEHW reporied in South America. FB! YAKS iy
arain  working with & “fver”™ YDAC vepresented
Linevin at the Convention. YNI is ai last on s0 and

40,
Traffic: IM, u; DAWS, B%; YRYQ, 1 OBXT, 1:
SEAK, 23; 9PN, ¢; 9BOQ, 2; 4BNU, 2.

MISSQURI—ADM YRR: Reports this month are
rather fragmentary due to most of the officers and
many ORS being at the National! Convention,

1: The DS is siill away on a trip 1o the

coast. BAK  callected reports for him. YDMJ.
BCHX, YELY, vBHI, ¢ T, OZK, MG and 9EKY
made t.hg convention trip: 9AOT, YBMM, 9BHI, sand
TAOT dig . 3 The CM of
« C. visited in St Louis on the way home from
vention and reporis u good ham fest at .
a0 present also unother at 9KKY a night Previous.
Better cooperation of the ORS in the matter of re-
poris to the CM or DS is asked. The axe is due fur
=ume,

Dist. No, &3 9DAK is back again with the oid refi-
able.  ODVF iy QRT on account o remodeling the
house. “ANG is a new station. A laid off ip
help ANG. 9DIX reports ND, too hot. 9CYEK, the
old standby for reporting. is now on 40. YONJ js
moving. 9CDEF is on 40 with iwo “livers.” 9ARA
and_HEBY are heard occasionally, SANO says his
receiver i FB on 40 meters but the transmitter is
nptr}:ehavmg'. Another new ham is YANIL. 9DRQ is
at BSA eamp where he is counselor. 9LJ and 90 HE
hit the convention trail. 9AYF and 9BOC are on R0,
IBWX is heard on 40 meters. 9AQP is on regularly.
9BYN is using 8 “fiver” on 0 meters. DASM is
moving, HCHJ j4 again heard from after a long
#hsence at school. 9CRM is holding up the publicity
department. 9BUE reports some traffic in rpite of
QRN. 9AOB went to the convention, HDJI and
HCUTT are on consistently.,

Dist. No, 3: All of the ORS in the district went to
Chicago. 9AYK and 9DAE applied for OBS.

Dist. No. 4: 92D, 9ADR, 9BEKK, 9%B and some
others we have been unable to remember went to the
convention, 9ZB has gone to Philly to work. 9FF
has applied for an OBS to replace 9ZB. oTJ wag
“all Bx-xet," to go to the convention and went tn the
hospital instead. 9NX wisited the gang in K(. 9ADR
and 9FF handled some traffic. The other ORS wure
WRW with rebunilding, ¥L's or business.
~ Trafie: OBMM, 27: 9BHI, 7; 92K, 37: BOYK, 12
9AOR, 6; 9CDF. b: 9DVF, 9: 9AYF, 11: BAQP, ¢
9DLH, 20, 9BUE, : 9CRM, 2; 9TJ, 43; 9ADR. &

FF, 6.
NEW ENGLAND DIVISION
I Vermilya, Mgr.
PRIZE  TEST MESSAGES—Five “Pri Test

Messages” wore sturied by the ADM during the
month, and to date, Auagust 24th, only three

tracers have been veturned., Four messages have
been delivered und one lost entirely. No. 51 was

veleased by 1KY to 1RF. who mailed it to destina-
tionl No, 52 gent LEEF for velease—mailed to
destination! N ent to 1ZE. who released it tn
2 R 1AAP mailed this one to s
acer never got throngh. 1AAP
wwordance with Q87 civeular ORS

Nling us how tn write letters and 1ARE 2AVY
: ng “To have it framed”. No. 54 sent to
ARE for release—eavidently lost. No. 5% made some
i time and was good relaying. This message was
sed by 1ARE o 1ARH ai 200 A.M. on August
The message was  addr d to Can. 1BO,
LARH gave this message tn Can, 1AC at 10.55 A M.
C1-AC mailed this messuge to destination on Aweust
16ih and it was received at ¢1-B0 on Augost 11th
3.00 P M. AST. The tracer ¢ forwarded tn Head-

. and LARH s the winner. He has the
f a “fver” or sumething else of wgual value,

Please remembper, it is absolutely necessary o for-
ward tracer. No prize will be given where & message
is mailed practically the entire distance. Also that
if you make und keep schedules it will be easy to
move your traffic. We have several good prizes wait-
ing for some real work.

MAINE—ADM 1EF: A good many station owners
in this state are bepinning io realize that “Ham’
radio i3 just as good in the summertime wusing the
short waves us it formerly was in the winter. i

There have bewn quite a few hams touring this
siate lately, among them Iwing I1AWW,., CZGE,
C1AR, 1GA and 9BH'T, and 9DXJ. 1ATV, who has
applied for an ORS, iIs high traffic vean this month.
IKL wants to know how to wet a goud note on forty
meters, 1PD is expected hack {from Connecticut
shout the middle of September. 1AUR is so used to
ifti that he is having u hard time making some
v is » member of the Radio

i, now. 15U has blown
ope that is doing the
LAUTC was beurd in SBouth Africa an

THB is heard oveaxionally. LEF
chemical vectitier and has been ap-
nied City wndent for Ellsworth.

Trafic: LAAV, 3; LATV, 62; 1BDB, 1; IEF, 11,

VERMONT—ADM 1AJG: JAJG is the only one
turning in & message The Poultney gang had

» “fivers”, a
ark of four.
a single ““fiver”,
has just built

&

their annuul convention at their home iown. One v
iwo more ziations are getting lined up for ORS
eertificates. 1ARY will be on in a week or zo.

Traftic: 1AJG, 21,

EASTERN MASSACHUSETTS—ADM 1KY—Dist.
No. {: 1AEO is rebuilding. 1CEA reports things
dull, INV js having ditficulty making the set wark
an 40 meters; he can hit 85 and lower but nd un

40, 1LAPK v ved a card from Australian 7BP
reporting his siys. 1LM is sill on 150 meters, 1ZW
finds traffic vy aearce on 40 melers. I1BZQ s

building a new veceiver, 1CJIR is the first one in this
?iﬁ.rict to make the Brass Pounders League. VB,
)
Dist. No. 2: 1EW's “fifty” went west recently, but
he is on the air now with two *fivers”. 1GA is
home again, having spent six weeks in Maine. 1BUO
is using a “fiver” on 40 meters. 1BVL hus been
gxperimenting un five meters. IBCN s putting
up 2 new mast. INT has been at CMTC this sum.
mer. 18E blew his 208A. 1ACY is being heard all
over the map, but his transmitter seems {o be better
than his receiver. IUW has worked %'s and A’s,
Honolulu, Brazil, NRRL, WAP and WNP, British,
French, Italy and CzechShovakia. 1CTT hus also
been doing some good DX. 1AYX is QRW with his
YL and flivver most of the time. 1AJR wuas on for
s8ix periods of the 40 meier tests. 1AXA is having
# three weeks® vacation. i}

Traffiec: 1LM, 1; IARO, 14; 1AKP, 4; 1A¥FC, 14
ICEA, 2; 1AFS, 20; ICJR, 108;: IBZQ, &2; 1AVY.
7: 1AVE, 10; 1AXA, 6; 1AJR, 8; 1AHL, 10; 1ACQJ,
40; 1BEN, 26; iBUO, 33; 1BVL, 6; 1CH, 10; 1GA,
26 1BR.22; 1UW, 20; IRF, 8,

WESTERN MASSACHUSETTS—ADM 1AWW—
Dist. No. §: 1ALQ is away at school. iIBFE and
LAMZ just got back from camp, where they have
been for the past four weels, .

LARH connected with British East Africa and New

Zealand iromediately after getting his pure D. C.
note. Fine work! I1CLN i3 trying to get a QSB

iike 1ARE’s, 1AAE operated by Daddv Campbell
and Son, is a new ORS for this district. 1VC is
experimenting with 20 meters. 1CKE has co-uperated
greatly by closing his phone station during the
static season. 1ARE ja one of the principal con-
tacis hetween the Nat, Geo, Hoclety and the MacMillan
Expedition, Gireat work, OM! 1XU is the proud
owner of a 0.75 meter transmitter and it WORKS!
The {ollowing siations are now members of the 0. (L
gang: 1TAAW, 1ARE, 1ARH, 1ADG, jOM. 1CLN,
1AMS, 1XU, 1AZW, 1GT, 1AZD, ICKE. I1ADG is
using a cowmbination receiver and transmiiter which
is a novelty.

Dist. No. 4: IBST i{sx in the Berkshires, 1AAC
moved  to  Chicopee Falle. 1BLU is down near
Towell, Mass, IBX, a new ORS, spending  his

TAWW wisited Pittsfield stations

vacation in R, 1. 0
ting Canadian

and then went to New Brunswick, wvi
IBO,

Dist. No. 8, {BIZ-1SZ has insiulled x M. ., but
reports that it is not perking just vight,

Dist. No. 6: IBOM ix on another trip shoard ship.
TAOF iy installing 8 {ubes to replace the motor-
wenerator,
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Dist. No, 7: lJAAP is running a “fiver”
meters, 1AKZ carires off the honors in messuge
handh_n;g: for this month. 1AQM expects io be un
the air around October with a brand new set. 1DB
has been uway vn his vacation, 1ASU was completely
wx;eckeg! by lightning. 1AJK has gone io sea.

I‘rt}!hsz 1AAL, 18; 1AKZ, 46; LASU, 7; 1BQK, 2;
1AAQ, ¢; 1ARE, 61; 1VC, 6; 1AAR, 31; IAWW, 10.

(J(.)NNE‘CTICUT—-ADM 1BM: Radio activity in the
Nutmeg State shows an increase in totals both of
veports anud stations reporting. *

IMY Jeads the procession in handling traiffic. He
t:mk a large pumber of messages from WNP-WAP.
Come ou. fellows, let’s wake up or our old ADM will

on 40

leave us all behind, 1ANQ is Chiel Engineer of
WTIO. i Z_L N still working Fngland with  his
famous ‘‘fiver’”, [AH and 1AYT are doing good

work even though it is vacation time 1ADW is
coming a!npg fine for a new woperator, and we con-
zratulate him on his report. 1ANE sends in his first
report toward an ORS ticket. 1AYR, 1BHM, and
1CTL were nui particularly sctive but did their bit
by reporting. 1A0X i3 anxious for traffic. 1AXV
has a new operator in the fumily. Congratulations!
1QV has gone down to 40 meters but complains of
being unable jo raise stations. Try a lttle Fleisch-
man’s, OM! 1AO0S operates on all waves from 20
upwards und wants irafic. 1BGC, 1IVm and 1AXZ
are keeping their hooks clear and delivering promptly.

Trafhe: TANQ, 108 IMY, 170; tAYT, 2; JAH, 3;
LANE, 31: 1AO0X, 17; 1AQS8, 18; 1QV, 16; 1AVX,
%; 125, 2; 1BGC, 18; 11V, 10; 1ADW, 83; 1AXZ. 21
1CKP, 19,

_RHODE ISLAND—ADM 1BVB: 1ABP is on cun-
sistently on 40 meters. LAWYV lost his 13th bottle.
IBIE on 40 with 2 new “fifty”. IBCC has QSY’d
to tennis. saying that “A Racket in the Hand is
Worth Two in the Air.,”” 1BHN is off till fall. 1ABC
and 1AKK are both back from sea vovages. 1UC will
become an OES soon. LAWEH iy doing excellent low-
power work. 1I1.1Z8 went 10 the National Conven-
tion. 1AID is perking out FB.

_ Westerly: 1AAP finds that DX is great for this
time of year. 1RVRB hag at last got his set perking
good on 40. Dec Helfrich will be opening unp as
soon as his ticket urrives.

Trafite. 1UC, 3 LABP, 10; 1AWV, §; 1AWE, 2;
1BCC, 7; 1AAP, é: 1BVB, 4,

NORTHWESTERN DIVISION
Everett Kick, Mgr.

1Y, Bob tleason of Seaitle went over the top to
the tune of 150 REAL msys. He is the first in
the NW Div. to be in the BPL since the new
ruling came in eifect. Come on gang, let’s see more
like him. Schedules do the trick. Your DM will be
on the air by the time this is in print with the eall
7EK instead of TABB.

WASHINGTON—ADM—TGE—Following are the
new Districts with counties and D3’s in charge: Dist.
No. 1: No DS at vresent; ORS’s report direct to
ADM. Counties of Okanogan, Chelan, Douglas, Fer-
ry, Stevens, Pend Oreille, Spokane and Lincoln
Dist. No. 2; William Keuay, 5401 Norton Ave., Everett,
Washington., Counties of Whatcom, Snohomish,
wkagit, Island and San Juan. Dist. No. 8: James
Rutledge, 10358 Pacific Ave., Bremerton, Washy
Counties of Clallam, Jefferson, Grays Harbor, Mason
and Kitsap. Dist. No. 4: James De Partee, 710 Easi
Rose Sb., Walla Walla, Wash. Counties of Adams,
Whitman, Franklin, Walla Walla, Columbia, Garfield,
and Asotin. Dist. Neo. §: Trendall Rowe, 8323 Sonth
ath 8t., Tacoma, Wash. Counties of King, Plerce,
and Thurston. Dist. No, 6: Geo. Sturley, 206 East
i%th &t,, Vaneouver, Wash. Jounties of Pacifie,
Wahkinkum, Lewis, Cowlitz, Clarke and Skamania.
bist. No. 7: Kenneth King, RFD No, 2, Grandview,
Wash., Counties of Kittitas, Yakima, Klickitat, Ben-
ton, and Grant. City Manager Seaitle: Otto Johnson,
9691 Commodore Way, Seattle, Wash. All ORS’s and
i d stations report to the DS or CM your
District comes under,

TR worked recently. TUZ has handled a ot of
WAP’s traffic. TNL, ¢xi7TM is back from Minnesota
and starting in right with a nice total. KU is off
the air until he will be settled in Spokane. TFD
manages to be on oceasionally. He has a new plate
supply under construction. FADQ, THO, TBU, TAGL
TAFQ, 70T }md] 7ABTF will be going soon. 7RL, TAOQ
and TGL ave poing to WSC this fall where they hope
to have a Cnllepe station on the air

Teaffic: 70Y, 1680: TRY, 45: 7AIM, 44; TN, 25;
3% DM, 19: 7GI, 16; 7KU, 6; 70T, 6; ¥D, 5;
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TAQ,

TRL. 5 TDC, 4: TALIB, 13; TABY, 43 TGB, 4; TVB, 1.

ORKGON—ADM 71W—Conditions in the state are
about the same, with guite a number of stations on
the air handling traitic. All clubs closed down for
the summer. 7TQ and 7R are busy handling trafiic.
7PP handled the most traffic for the state. TAIX
does well against bad power-line QRM. 7AJB is_in
San Francisco, but will be back this fall, 78Y, 10N,
and 7UJ are heard occasionally but veport little
traffic. 7EO is a new ORS and is on consistently.
7EC is heard week-ends only as he is QRW eatching
fish the rest of the week. VAV is pounding out well
but is burning out tubes and transformers

Trafiic: TPP, 46; TAJB, 1; 7AIX, 11; TAV, &
TMF, 7; 7TQ, 2.

IDAHO—ADM 708B—Activities look bright for fall
in this stute. 70OB is back again as promise_d last
month, TMU departed to sunny (f{) California and
will no doubt be signing a “six”" soon. The YL sia-
tion TSI will also be signing a six, as she is going to
college at Salt Lake. TGW says he is on 39.6 meters
with *nothing doing and no traffic.” HW ecum OM?
7V A on 40 meters is working all corners of the world.
700 is now permanently located in Bonners ¥erry,
fdaho. Ex7LN has been home on a summer yucation.
He is 9JK at College.

Teaffic: ¢8I, 19; 71U, 13.

MONTANA : Everything looks favorable for Mon-
tana's lavgest fall. The ADM Prize is sumething to
consider and is cuusing great interest among the gung.
Next month we will announce the first lucky winuner.
7MX, who has been helping a budding Ham-to-be,
led the State for the largest traific total

7ACL paid the Butte gang a visit and bought a
sphord.” He reports great improvement in his
Pstrict thru the use of the “Montana €Q” scheme
and blans u Hamilton-Butte and State-wide test for
the npear future, TNT has duplicaie transmitters
and receivers with yuick QSY areangement for the
20, 40 or 80 meter bands. 7FL has ORS aspirations
and has been on more regularly ihis month. DD
blew his “fifty” so has to rely on a “fiver.” TGK
wrote from Annapolis that he got by the physical
exam OK but had to go without euting for 4% hours.
2GS will be on soon. 7EV is a new Hamilton siation
vun by M & Lee Bolin. 7TD and 7KZ will be on
when school starts. 7MB is still in Forsythe. Hum-
mer work prevents any radio work hut he will be
bauek when college opens up.

Traffic: TMX, 41; TACI, 9; INT, 23 7FL, 3; 7DD,

2,

ALASKA—FCG discontinued aus the owner is
moving to the States, The following uve stations in

ic "KM and %KX at Warren, NITF.,
I, 8. ¢, . ¢ Haida: NRA, U. 5. 4. Algonguin;
NPA, U. 8. 8 Naval; 7KN and 7DE of Cordova.
Two more stations will be in operation by this winter,
one in Cordova and the other by WWDO, U.S.L.HT.
Cedar, operated by ex7MN. NPA, NITF, and NRA
are using standard $. W. eoast guard transmitters
on &0 meter band for Ham work. 7EM and 7KX
(portable) are the commercial operator at KDJT.
KM is & “250” and TKX uses two “fivers.” TKN is
nsing a “fiver” on B0 meters. 7DE is using *‘fifties’”
and “fivers” on the 40 and 80 meter bands. All of
the above stations are QSO the States. Any QTC for
Alaska will be QSR’d with reliability through 70Y of
Yeattle, who has a uightly aschedule on 80 meters.
If not QSO 70Y. make message out according to Iast
month’s ST, Alaska.

PACIFIC DIVISION
M. E. McCreery, Mgr. Southern Section

2 and 3, aud aiso Avizona, to get together and see

if we cannot make this the best year the southern
half of the Pacific Division has ever had. We have
an excellent start and it should be & wonderful vear.
T would like to see an increase of activily in Arizona.

The Pacifie Division Convention will ocecur Oatober
28 and 4 at St. Ann's Inn, Santa Ana, California.
‘Phose lellows who have not placed their entries for
the Wouit-hong trophy should do so at onee, This
will be an ARRL convention with Fred Schnell and
muny other interesting speakers.

“outhern California sent four delegates to the Na-
tional Convention at Chicago, and evervone had a
wonderful time. .Tt is hoped we wil.l be able to have
the 1927 Convention in Southern California.

In the future ORS cevtificates arve something that
will be hard {0 get and worth while having in this
territory.  All those not reporting as they should or

Xi

l’ WANT to ucge all the fellows in distriets 1, 1A,




not living up to ORS qualifications will have their cer-
tificates cunceled.

Recent changes in the Pacifie Division have heen
made with the idea of experimenting as to the best
method of procuring close contact between the field
and Headquarters. It is hoped that the boys will co-
operate to the extent of giving the changes & fair
trial and not condemn matters at first glance. South-
ern California as a whole believes that closer contact
should be established for this territorv insofar as
directors are concerned, but we realize that Leagne
“ipenses may not justify teo many directors., The
solution may be an sssistant director or a director's
versonal representative,

ARIZONA—ADM 6Z%: No report this month from
the ADM., However, he said we should not expeect a
report until October, Try and get started & month
carlier this year, OM. We sre expecting great news
from Arizona this year.

SOUTHERN CALIFORNIA — ADM 5PL: Instruct-
ing delegates to the National Convention, deciding on
ARRL problems, and having a general good time,
about 70 hams, mostly from Southern California, par-
ticipated in a banquet und hamfesi, given August 12
at a downtown Los Angeles cafe, under the chairman-
ship of DM MeCreerv. Aussie 5AP gave s short talk
on conditiens in Ausiralia and New Zealand, which
was folowed by sketches by former ADM Brockway
and succeeding ADM Burgman, &PIL, received the
hearty thanks of all present for his productive eiforts
in ARRL work.

Five delegates were given pienty to do at Chicago
and arguments on all questions flew thick and fast.

Message totals are low this month, due, no doubt,
to summer weather, good swimming, and but few
stations on the air consistently, Lel's see some efa
forts toward those merit certificates, gang!

Don't forget the Pacific Div. Convention at Santa
Ana, Oct. 8, 9 and 10.

Dist, Wo. 1: ‘Things are picking up and will be
going full blast in a short time. Most  of the San
Diego gang are either taking vacations or rebuilding.
GAHQ uses a lone “fiver” hut manages to get in a littie
DX now and then. GAJM iz s new ORS, and does
good work on low power. Another low power station
is 6APP who is blowing “fivers” at the rvate of 2 g
week. 6CGC has been too busy with a Job, and 8CGV
will be off until school starts. GZH ean’t seem 1o get
the set to percolate on 40 meters, 6H1U handles
traffic on 20 and 40 meters. GCHS managed to QSO
ch1EG and arrange a iraffic schedule. 0G0 worked
ch1EG and attended the Chicago Convention.

Dist. Mo. 2: GAFG's fist has not been heard for a
moon. 8BBV aays he works everything he hears —
mayhe he needs a good receiver, 6BGC got & commer-
eiul license. 6BJX may he heard on low power; he
won a WDI1 ai = club raffle. BRQR changed his
#erial,  6CSW was QSO chiEG. 6OF junked his
“250.” ¢TH and 6CFE combined stations and are
using & “fifty.” SRF is still on his vacation. . §CTO
blew hiz “fifty.” The net results are about 350 mes-
sages, 24 countries, and 1000 hours of lost sleep.
GCTN, & new ORS. uses n “fifty” and plans 3 ops
for the winter. 6VC went on a vaeation, 6CAH.
another new QRS. operates 4COD at a radio store,
SBGV works is and 23 hetier than 6s with his “fiver,”
6BJID is getting a “ifty.” GCOHZ is studying to enter
CALTek, 6BUR worked $1AA daylight during the
meter tests, GAHP handles traffic with WAP,
8CTX installed a sink which makes the Whittier bunch
about 100% wink. GCCW leads Long Beach in traffie,
“WA” of 8CGW and 6CTO discovered that they were
classmates in an eastern hick town grammar school
vears ago. 6AE handled some traffic.

SIIS iz busy remodeling his house, 6BKX is in-
sialling a *“250” for 40 meters. BBNY Sees more of
the ¥Ls than his set. 8AJT shot his “Rifty” but gets
out just ar well on “fiver.” 6TS is kept on the air
by 6CNC. GAGK wants to know why everybody quit
20 meters after the tests, (Same here—DS ; Ditto—
ADM). 6BRQ has salted away his ““fifty” for the

winter, but_he handles traffic with a “fiver.” S8CMQ
wants schedules for five meters. GAKW is building
a_reflector for his 20 meter aerial. 6CDY js working

12 hours a day so iz not on much., He pians a MG
this winter.

Dist. No. %: 8ASV is practically the only siation
sticking to it. He expects ta have = “fifty” perking
at the Tulare County ¥air. &JJ planz tn QRT for
another month, GAKZ is heard spasmodieally., 4C'DG
ir on 40 and 20 meters. *“DH” of SCDG Is coming
o with his own set, call 6CWF,

Xn

Praffic: $CHS, 103: 6APP, 19; 4HU, 16 BATB, 14;
GCGO, 7; 6CNK, 2; 6CDY, 10; SBBQ, 45 SRLS, 20
BCMQ. 73 BAGK, 17: #TS. 2; 6AHP, 141 6CHZ, 4;
6BUR, &3; 6BGC, 13; 8USW, 59; 6BJIX, 7: SROR, 2;
8VC, 20; BAFG, 24; 6BBV. 32; 6BGV, 6; aCTO, 723
BKX, 8; 6AJI, 19; 6AKZ, 4.

P. W. Dann, Mgr. Northern Section

Due fto the recent organization of the Pacifie Divi-
sion, the report for the month of Jmly will probably
not appear as large as in the past, but the Manager
wants to personally express his appreciation to those
of his Section who endeavored to furnish him_ with
some kind of news, and who are assisting him in re-
organizing under the new plan, and remember, f{el-
lows. we are still ONE Division and one League, and
Wwe can never be anything else nnd advance, It is up
to us to all pull together inter-sectionally, and we will
make the Pacific Division one that will be the talk
of the League,

Section 4: 6AMM hooked up with WAP and thereby
cstablished the furthest worked to date, $NX installed
a new Chemical Rectifier. The last one ran two Vears
without a change. ACJD hay had all kinds of bad iuck
with his antenna’s coming down. due to ropes hreak-
ing. SAME is remodeling. SCLP is aiso rebuilding.
6AOT handlel traffic with KFUH-NVE and worked
KFVM. 8ADB is on with a new W. E. “fifty.”
6MP visited a number of ihe gang during the month
—& thing which all of us should do. BAJZ in still
having trouble with the set. SCKV had a vortable
set going ai Capitola and worked Australia. B8CAX
is 2 new ORS using a “fifty.” 6CJV visited 62ZH
while on vacation. #BCL heard WNP's Phone on
June 26th working 1CKP. EBMW enjoved the hest
DX this month, elearing Australia, Samoa and NRRL
with some real messages. GBON is QRW with work
now,

Bection 5: 6BIP, the DS, has returned from his va-
eation in Nevada, and since returning has worked
hoth N. Z. and Aussies, 6WP, we hear, iz soon to join
the ranks of the Benedicts. Congrats from the gang,

. He built the 50-watt transmitter for the ARRL
booth at the Radio Show. SIP will he un the air with
a “fifty.”” 6BAB is working Fone on 180, GREZ %
still on the rolling deep. 6KR, GRIP. 6WP. 6IP and
several of the gang in Oakland, Berkeley, Alameda,
Richmond and San Franciseo had their hands Tull
eetting the ARRL Booth lined up for the Radio Ex-
position, held in the €ivie Auditorium, August 22.28th,
sSan Francisco, ORS stations in all localities helped the
#ang out at the show by QRX'ing for trafle. (Thanks
for the eo-operation, fellows—Section Manager). SUR
is doing such fine work with = “fifiy’* that he refuses
to install a “260.” BAVH installed “8" (ubes and
worked Alaska, Canada and other good DX. GBNU
in moving to Berkeley. GAJF requests his ORS can-
celed on aceount of too much work with the telephone
company,  Sorry to lose you as an ORS, OM. &{CT
reports {raffic ¥B, GALX just returned from his va-
eation. GCWN is working with Ashe but expects tn
he on soon. The Manager and Director Baheock spent
& very enjoyable evening with BNBE. - NRRL was
worked and we gave Schnell the gang’s 738's.

Dist. No. 5: ACDP came on during Heptember,
6BFTT is still rvebuilding, GCEG ecan't get his  set
warking. $GU is coming on with a “fiver’” in about
two weeks. SCKC sold out to 6WP. Casey's going
East; YL OM? 8AQ and 6IM put in applications for
ORS’s.  0Old 9AHU is puiting up s station in Berk-
eley but has no “8ix” eall vet, 6AQ will be Publieity
Manager for Berkeley, 6BFU has charge of the Vig-
ilance Committee,

Seciion 5: SANW, 6AOA, 6EW were away on their
vacations so the traffic report for this month is small,
6HP is on oceasionally. GEW has been doing splendid
work on 40 meters, SANW broke his srm trying to
show his dad bow to crank the flivver, 6CTX, 6RAR
and BBNU have just returned from s fifteen-day
eruise aboard the U.S.8. Hazelwond NRF. ‘We under-
stand that 6BAB got the bath of his life.

Following are the stations that will handle Sixnal

Corps traffic: GANW, GEW, 8AO0A and 6CTX.

Hection 6: Activities in this section have not R
yet shown much signs of life, but weveral fine pros-
pects have heen located, and are promising ORS
stations.

Traffic: SCLP, 15; RAOT, 2; 6ADB, 31; 8MP, &
SAJZ, 1: 6BCL, b; 6RMW, 86: RAMM. 12; 8QID, 8,
G0CT, 8 8CTX. 26; 61TR, 24: GAVH, ae.

NEVADA—BATN: The old ADM of Nevada has re-
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signed, due to the fuet that he is coming to California
t0 go to school, and the Manager is pleased to an-
nounce the appointment of Mr, C. B. Newcomb as
Asgistant Heetion Manager for Nevada. FHe has had
18 years’ experience zu Railway and W. U, operator
und should know Traflic Handling. 7. J. Boland,
721 Lander $t., is the new DS of Reuo.

K. A, Cantin, Mgr. Hawaiian Section

_0ld Man QRN” failed this year to check summer
DX work,

_BOST with his ““fiver’” worked Ch-1EG and also had
his signals reported SA in South Africa by A-4M.

. BASR is easy QSO with the mainiand, but business
does not give him much time to pound the key.

GAFF with his “fifty” is reaching out in great
shape.  He was Q80 WWDO, Tahiti-KFVM &, 8.
Idalia, 62AC, A-2YI and J-1AA, He copied 2 300
word msg from J~1AA for Hartford, giving data ou
the Mid-Summer Short Wave Tests,

The b00-wact station of the Radio Club of Hawaii
(6BUC) has been moved to a new location—the Terri-
toral Iair (rounds—and wiil be exhibited and in op-
cration during the Fair. * A staff of operators will be
on the job and msgs will be accepted and sent to
voints designated. so as to show the operating of an
Amateur Station,

_6TQ is on the air again, using 2MU transmitting
cireuit. He would like to arrange schedules on 40
meters with 6th District Stations.

Tratfie: GCST, 6; 6BUC, V; GAFF, 3; 6TQ, 3.

ROANOKE DIVISION
W. P, Gravely, Mgr.

ORTH CAROLINA—ADM 4JR: Who leads the

fourth district? Florida. Why? Because N. (.

hasn't been on the job! We will show them fel-
lows. The Plorida good operating campaign seems
to be catching as the rules are now in effect in N. C.
(Give yonr support to the nationwide good operating
campaign that is now on. Quite a few fellows should
study up ou the proper method of counting mes-
sages relayed. A message relayed counts two so how
do yvou get 19 in the relayed column when it must be
an even number?

Dist. No. 1: 41,0 is on with a “fifty.” 4AF is doing
great DX with his two “fivers” on 40 meters. 40G
is sticking tn #0 meters. 4RF is raising plenty of
racket locally on 40 meters, 4AA has iwo sets on,
one a “B” hattery plate sapply on 80 meters.

Iist. No. 2: :RY on 40 meters has heen QSO Mex-
ico and reported in Brazil, 4TS has just veturned
from camp. 4NJ has his pew MG now. iGW is
QRW with work at present. So many different an-
tenna systems have been iried at 4MI that he doesn’t
know swhich he hasn’t tried. Hi!

Dist. No. 3: A daily schedule is maintained by 4BK
aon R0 with 4RZ in Wilmington. 4J8 has worked
WAP and m-1AA with 70 watts into his lone “fiver.”
4JR handled 15 Red Cross messages,

Dist. No. 4: There are a number of stutions on the
air whe are noi ORS and who do not report. Let
us have some news fellows. The hot weather iy both-
ering 4MA but he manages to keep both his sets go-
ing on 80 meters. A new antenna, poles and coun-
terpoise, were crected at 4UN and had only been
campleted two days when a young cyclone put the
whole works on the ground. {Hard lck, OM,
ADM). 4RW moved his station, will be back on the
air soon.

Traffic: 4RF, 8:
4: 4MY, 163 438,
AMA-4ANT, 13,

WEST VIRGINIA—ADM RAUE: $BLI is rebuild-
ing. SBBM reports nil on 40 meters, but Schnell
receiver FB.

Jones, Kisner, and a few other prominent hams of
Fairmont have incorporated station ‘‘8SP” and are
prepuring o make it the finest ham station in the
enuntry.  The station will be situated on the Masonis
Temple. FASE-AXG is probably going on low waves.
RAUL had a fire and lost most of his equipment.
However, he is on again and is getting wonderful DX.
S(IDV gaye he is holding his own. #BSK is not much
interested in relaying experimenting. Oh Boy!
%BSU-BAKY is experimenting with &BSK. S8AKZ i
a portable operating with a loop antenna mounted on
Ford roadster. It gets all over Wheeling ¥B. §&BSU
and KBSK are probably the first in the Btate to ex-
periment with 5 meters. RZW-8BSY is spending the
summer at Omaha.

Traffic: |RBBM-1: SWZ, 7: S8BJG, &; RAUL, 18;
«CDV, 25: SBSU-BAKZ, 9.

VIRGINIA—T¥st. No. 1.--ADM 3CA: 3CEL on 40
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40G, 163 4RY, 86; 4TS, 6: 4NJ,
10; 4RX, 22; 4JR, B%; 4UN, 3;

meters, worked two sizes the first night. 5SB is away
on & trip. STI put in gisss insulation, and new induc-
tances. 3BS has forgotten all aboui radio; his
siddle name is ‘“Tennis,” SAHL is away at BQY
. 2CKA has returned from a trip to
orida on one of the Wood Towboats Co’s tugs..
Says the set is one of those uster-was's| 3CKK is busy
with his new business, All hands wish him Iuck.
Dist. No. 2: 3ATB is away with an orchestra. His
ORS is eancelled. 3AUU is temporarily dmmagcled due
to static. 358G is in Florida for the summer. 3BMN is
rebuilding—the firsi month of inactivity in years.
Dist. No. 3: 3AAL is out for DX with his three
“fivers.” SBFE and 3BGS are opening in September.
Dist. No. 4: 3CKL was al an army cump aud'v1§1te,d
WUF, NAM, .3CKK, 3MK, 8TI and SBBT. 3BZ i3
handling traffic, and has worked F-8YOR and G2KF
recently. .
The ADM would be very glad to hear from all active
stations in the state. A check-np shows that ubout
twenty-five per cent of the stations do not report, and
we want to call your attention to the obligation on
your ORS, .
Trathie: 30EL, 1; 38B, 4; 3TI, 6: 3CKA, 1; 2AAL,
7 3BZ, 10.

ROCKY MOUNTAIN DIVISION
N. R. Hood, Mgr.

OLORADO—ADM 9CAA:
gang took in the
Chiecago.

everal of the Denver
National Convenlion at
UEAM has been consistent as usual
9AME and 9DED spent several weeks in the
mountains. 90DW is working nights, but s on
when he can be. 9CJY had to go to Chieago on
account of the death of his Uncle, but was unable
to stick for the convention. 9WQ has DC wou 40,
ORXQ, YCAA and 9BEA went io the eonvention.
OCAW is 4 new ORS. 000 has been very consistent.

Dist. No. L: 9DVL has been on regularly. 2AQI
t ishing trip.
m(if)kisf'. *Il\ro. {f QD%‘H packs one of the best pgnches
in Colorado. 9EAE does most of his work in the
daytime on 40. Judging by clippings that have been
coming in to the ADl\gis gtﬁcﬁe, \?CDIE ‘shouid be the

in cheese in the publicity dept. il
mg’;?af(iic: 9CDE, 6p 9LAE, 19; 9DFH, 21; 9CAA,
56: YCDW, 3; 9EAM, 15; 900, 2; WO, 70; 9DVI,,
22: 9A0T, 5.

UTAH—ADM 6%T: Things look brighter in Ogden
than they have for some time and will probably eon-
tinue. HFM has just returned from the coast. Three
wtations reported, 6FM, 681 and 8BUV.

Things in Salt Lake are moving along smoothly
and an increase in activity is noticed. Most of the
stations are operating on 40 meters. ¢ZT has gone
to the coast and expects to visit some of the hams,
6BUH is overhauling. 6RM hooked up with WAP.
ARV is not getting much success on 40. 6BTX, who
has just applied for ORS, sends in a good traffic
fotal. HCRR and 6CRS will be on next month.

Dist. No. 1: 6CJB, the one station in this district,
i+ still going, and has been installing some mnew
quipment.

H};‘t?a!?ﬁc: §RM, 21; #BRUH, 4; 6RV, &3 6BTX, 29:
6CIB, 1.

WYOMING—Cassell, ex #XAQ, worked WNP day-
light from 7LU on 20 meters. THX is on ‘2Q and 40
meters and works the Twin Cities and Chicago at
high noon. TLU will build a new set at Uagrper.
70 will be back on the air with 20 and 40 meters
in u few weeks.

Trafhc: THX, 6; 7LU, 50

H. L. Reid, Mgr.

EORGIA—ADM 4RH: Activities are on the in-
crease over the entire state. The reg.t’ular_ ADM
pulls in from Furope this 'month. The Macon
sang are on_and blasting their way through all
opposition.  4XX and 4BY are doing the. most w9rk
in Savannah. Atlanta has shown new signs of life;
new stations om the air, a uice gized delegation at
the National Convention and increased ai.;te,m'iance ut
the club. 45T on = lone “fiver” is batiin’ ‘em out.
IAAD ciicked with his first Aussie. 40A connected
with WAP. 4ATU raised WAP. Chile and Australia,
{RM has worked over a dozen Australians, ail the
New Zealanders he can hear, Chile, France, and
severnl Britishers. Statjons like this add to the glory
of the state. .
ALABAMA—ADM BAJP—-Dist. No. 1: Birming-
ham stations are the only omes that seem to be
active, HMI has been working Braz;l, N. Z., Chile,
‘Argentine, India and NRRL. BAMH is on most every
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night and doing splendid work. 5VV wont to sum-
mer camo. 5AAS is still thundering the uir with
mighty sigs. 5ACM helped swell the message total,

. Dist. No. 2. The hams in this district are a mighty
fine Int, h‘upj:. Rush leaves us this month to go to
college, and it is with sincere regret that we have
to lose him. Hope you make a grand success at the
Ala. Pol, UM. Newman of 5A0M will succeed Rush
as Dist. Supt. SAOM blew his glorious fifty and has
heen off the air until his financial condition becomes
better. HQK has been in Louisiana working fov the
summer, SAC has been working FEnglish and the
Philippines, Australia, N. %Z., NRRL and WAP.
SLC is a new station on RO meters.

Dist. No. 8: Most of the hams in this district are
back from vaeation now. BSADA, the old reliable, is
on 40 and 8) meters, hus placed a big placard in
front of his house Degying for messages, and it
seems to bring in results. SATP huas installed a
“Afty” and says that they all come back at him with
R12. Hi! BAJP has been doing consistent work on
40 and 80 weters. 5ASU has his station in gud
order and is going after traffic soon. HDI and BWI
have heen on the nir steadily, but expect to enter
Auburn this fall.

Dist. No. 4: Although nothing officially has been
done at Auburn, the beginning of the school term is
expected to bring resultz from 5XA.

Tratfic: 5AC, 5; BACM, 12; BADA, 92: BAMH, 18;
SAJP, 10; BATP, 9; BASU, 5; DI, &§7; BWI, 14;
5VV, 10,

PORTO RICO-—ADM 40I: The gang is practically
all on the air at present, with the best DX being
done during the summer months. 4SA is in com-
munication with WNP and WAP on schedules. 4KT
is working Australia and New Zealand and 4RL is
doing very gooa work handling traffic with Europe.
Congrats to you all. 4JE is visiting the United
Btates and 4KT is taking care of the Carolina traffic.
401 is doing his share on 40 meters and handles
traffic with the North., 4JA is back again with us

with a “fiver” and has worked all districts. Fine
work, OM!
Traffi 484, 27; 4KT, 18; 4RL, 52; 401, 22;

c:
4JA, 12,
_FLORIDA—ADM 4EZ: The National Guard and
Citizen’s Military Training Camps have played havoe
with Florida activities this month. This is not a
“Summer Slump” by any means, however.

The general trend is toward higher power and more
dependable communication with single sending.
4FM has a 1KW tube, and 4IZ has just returned
from New York with a “250”. We are glad to see
these big tubes in the hands of those who are so well
fitted to use lthem.

Lightning entered 4TR’s shack and did big damage,
but he has more pluck than luck, and is going again.
4XE is in Maine for several weecks. 4ASK is doing
splendid 40 meter work, and the ®t. Potersburg
papers are full of hiys accomplishments. 4TV is in
Cuba for a “spell”.

Florida stations are getting splendid results from
the Hertzian Oscillator antennas described in QST;
try them, fellows.

St. Augustine has come to life again with 48B on
40 meters, 48B, 4DU and 4KK sare the most active
north Ilorida stations at present.

Traffic: 410, 67: 4TR, 19; 4ASK, 68; {TV. 26:
4KZ, b; 4UK, 5: 48B, 8.

HOUTH CAROLINA—ADM 4RR: LOST—ORN,
somewhere beiween 19 and 42 meters. Finder will
recelve thirteen step andio amplifier to verify recep-
tion. VYessir! OM, QRN is having a hard time of it
with Mr. M ONNA SHORT WAVE cutting him
full of holes with 20 and 40 meter sips.

Nothing of special interest bappened in the old
Palmetto state this month except that several new
sations and some of the ‘‘ole timers” are getting on
the air, a sure promise of increased activity, Aective
stations are al present on 20 and 40 meters except
4HW and 45L who are using the R0 meter hand.

Traffie, AHW, 56 4SH, 9; 480, 7; ARR, 4VIL, 38,

HILE it has been mentjoned many times before,

\/ it seems necessary to again state that each in-
dividual station report goes direct to the ADM

in charge of your section. On page 3 of each issue
of QST will be found a list of the various traffic offi-
rers together with their addresses. Reports sent di-
veet to Divislon Headquarters will not be included ir
the report that appears in QS87T, unless it geis here
in time to be sent back io your ADM before he makes

Xiv

The trafiic month for
the 20th; get yvour station re-
A number
uf applications for ORS appointments are on iile.
Most of them will be issued, but some of them will

up the report for his seciion.
this division closes on  th ;
ports in the mail immediately thereufter.

NOT. In due time be advised, so be patient and op-
erate your station in such manner that you will not
have to be in doubt which class you fall in.

NORTHERN TEXAS: ADM GBAJT: Northern
Texas was well represented sl the National Con-
vention by BAKN, bCV, and B8D. Some of the rest
of the gang perhaps went up also, but, if so, failed
to report it.

BAFU is moving to Houston, and will have a sia-
tion in asbout & month., S5AKZ worked Australia
twice, Chile three times; and one NZ station. BACL
and 58D have also been doing some nice DX work.
8ATH, is temporarily located at Fort Sam Houston,
as operator of Army DR4.

'Traffie: BAD, 3; hR{G, 20; BAKZ, 10; 58D, 2; 5ACL.
f; BHY, 14.

SOUTHERN TEXAS—ADM 5YK: We are very
sorry to report the death of Mrs. Wall, the mother of
the District Supt. of West Texas, Every South Texas
amateur knew Mrs. Wall and will long remember the
hospitality she extended to visiting amateurs. They
were always welcome to her iable in spite of her
failing health. We regurded her as a mother to the
“gang” and take this opportunity to express the sym-
pathy of South Texas amateurs to her family in their.
and our, loss.

QRN is letting up and everybody iz ready for the
fall season. Several stations are QSO with prac-
tieally all quarters of the globe.

S5Z1F has a beautiful new 100-watt set radiating 2
amperes on 80 meters. SALR has been reported
from South Africa. Brooks, of Austin, also has a fine
set now and will use it presently. The ADM was in
Austin during the summer and is very enthusiastic
over the spirit of hams there. SALR took the ADM
to the wvariouns Austin stations. A miniature ham
convention was held at the home of 3Z1J. BKZAIL the
Hall Brothers, have a big message total and a big
list of DX. The work of this station should be an
inspiration to all of us. 50X sends in a big DX list
and went to the Chicage Convention. HHS is going
with a *“fifty.” BUX has his new tranamitter al-
most finished. HHC is getting out well and has
handled some traffic. Hd Conroy will be back from
the sea by September,

Serur, of San Marcos, went back to 80 meters an
he had trouble on 40, The Wilsons, of Brownsville, are
on all night and each night with three good ops. ‘This
station is to be comngratolated on the fact that they
never fail to report.

Traffic: BZAIL 35; BHC, 4; BEW, 27.

OKLAHOMA-—ADM SAPG—This section has heen
erippled by the number of fellows who have gone on
vacations or to the National Guard Camp. In spite
of this fact the future holds out rosy promises. New
comers are lining up faster than the number of de-
feetions pile up. Those who have perjured themselves
te obtain an ORS certificate to adorn their wall had
better prepare for the slaughter that will soon start.
Boyl The Woutf-Hong QUICK!

The Peorry Gang: with 5UJ, have heen holding =
Fish Camp with disastrous effects on traflic. Cush-
ing is covering the whole gamut of Ham waves.
S5ADO worked A-1XA. BANL believes in staying on
200 meters. BAPQ decided that it was about time to
fine up. BACD, 5ALU, BAAI and BATUD have com-
bined and have sets working on 20, 40, 80 and 200 me-
ters. SBAGN was the first in Oklahoma, to our know-
jedme, to work WAP. BHATEK was getting out well
with a “fiver” until he dropped it on the floor. Hi!
Tn helping BATK put up new antenna 5AGN tried =
“Steve Brody” off the voof. BATV has bheen OSSO
N, Z. Australia and the P, I with his “fifty.” RAAV
is having a keen time on a vacation in Wyoming and
Montana. HAHR reports DX very fine business.
5ED worked NVE, Mexico, Canada and N, Z. on his
“fiver.”” (Congrats. OM.

FTW is ahead with fraffic as usunal, but lost fonr 5-
watt bottles trving fo get z set to perk on 10 meters.
{How cum 10 meters?) &I has been sweating with
the National Guard. 5VM has a huge idea that will
be sprung on the 5th District and parviicularly an the
West Guif Division. Get set for a REAL WALLOP
and have the ammonia hottle handy.

Traffie: BAPG, 10; 5ANT, 1: 5AN0, 1; 5AGN, 47;
SASK, 2: RATV, 81 5ED, 1; ETW, 47: 5APQ, 5:
SA.}',II. 6: BACD, 51; BAUD, 9: 5ATK, 12: 5PT, 13;
5PY, 2.
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CANADA

MARITIME DIVISION
‘W. (. Borrett, Mgr.

A GENERAL ¢lean-up of the deadwood has been
e made this month and the following are the

ORS that are on the job and who have sent in
their questionnares: 1AV, 1AI, 1AK, 1AM, 1AR, 1AW,
1BZ, 1DD. iDJ, 1EB and 1EL All other QRS that
huve failed to answer the gquestionnaires will please
eonsider their ORS ecancelled from thig date. If any
of the gang are desirous of a new ORS. please get in
touch at onee with your ADM, DS or DM, We need
many more active siations and all arve asked to make
a special effort 1o get on 120 meters on Wednesday
nights. For the information of all, most of the boys
are using the 40 meter band, eéxeept for Wednesday
nights,

New Brunswick, 1BO, has come to life and is ar-
ranging a aschedule with wlAWW. 1AF iz making
schedules with Montreal stations. The following NB
stations have been heard on 40: I1AN, 1AM, 1AL
1AB, 1AX and iEL. 1EI has worked all districts of
the U. 8. A, except 8 and 7 on 40 and thinks it is
FB. All NR siations please remember that Tom
Lacey of &t. John must have your monthly report io
give your Provinee credit in QST. The DM would like
an application from a New Brunswick station that
would send out the official broadeast every week.

Nova Scotia: The hoys are still leaving for other
varts and Halifax has lost two stations. Young. of
1AQ, has gone to Montreal and Binns, of 1EB, is
leaving for ‘Toronto to live. It is with pleasure,
however. that the DM ecan report the return to the
air of Gordon Wells of 1BV. Gordon is now in busi-
ness for himself and was heard on 20 and 40 meters.
1AR reports having worked WAP and WNP and has
also worked 9CXX on 20 meters at noon. 1DJ has
been on engineering road work most of the summer,
but expects to get back to the game soon. 1DD is
now a Hadio Inspecior. He can't cause any QRM
to BCLs now. Hil 1AW iz getting a new tube and
is rebuilding. 1ED is on a pleasure trip to the Ca-
nadian west. IBZ reporis that he iz now back and
ready to work, There are several stations which are
heard often on the air which are doing good work
and the DM would like a report from them. Come
neross with the dope, mang. whether you are ORS or
not. ‘The DM wants reports of messages originated,
messages relayed and messages delivered from every
tation, every monih., Please read the report that ap-
peared in September issue of Q8T and act aceord-
ingly.

Another matter that all members of the Maritime
wang must consider in the near future is who you
want to have for Division Manager for 1926-1927.
“The present DM’s term will be up in Ilecember and
now is the time to think about it and to place n man
«f yonr cholee in that office for the coming term.

Traffie: 1DD, 11; 1AR, 13; iAF, 2.

ONTARIO DIVISION
W. M. Sutton, Mgr.

ASTERN ONTARIO—ADM 3AFP: SAEL js the
star traffie station this month. (FB OM keep it
up. ADM.) wBCWK and ¢3BR were visitors at

some of the Ottawa siations, BCWEK was much im-
pressed with the work of 3EN, our blind on. &NF
is still operating f{rom stations in 8t. Catherine.
3APZ has redesigned his aerial. 2XM changed his
“fiver” for a “fifty” with dvamotor plate supply.
Traffic: 3ATL, 83; 3TN, 10; SAFP, 8; 3AF, 1.

CENTRAL ONTARIO—ADM 9BJ: 3GL is exper-
imenting with tube vectifiers, 3FC is on 40 meters.
3AYZ is a member of the RCC. QAL has three reporis
from N. Z. 3ABR iz on a motor trip with & portable
transmitter. 20OH is heard handlipg traffic in his old-
time form., 9BJ has a “250.”

Tratfic: SAL, 39; 3AZ, 26; 3FC, b: 3GL, 8; 8CK,
1: 3KQ, 1.

WESTERN ONTARIO—ADM 2XI: 3NF moved
from Kingston and i8 now running & motoreycle in
‘8t Catherine. 87D is enjoying the sea hreezes and
4 BOL receiver. (Also YLs) 3DH will rebuild. 3KA
is pounding hrass at VGFC. 3AQ has been to the
=eashore. SKP has his new set going with two “fif-
ties” and all-glass insulation. 3NF and S8TN have
motorcyeles and ave trying to break their necks on
them, 378 i3 vebuilding. 3AA is sporting a new
“Aifty” und wetting out FB, being Q80 A3EF and
{AK on 40 mefers. We take onr hats off to him.
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SAKC is his second op when not running his own
“Hiver” on forty meters. SMS lost his ‘‘fiver.
There are three new comers in Galt and 3ABC is
teaching them the eode (FB). The Fellows in the
district are planning a big hamlest in Toronto in the
nenr future, HAD is bemoaning his “fifty.” #XI s
moving his station.

NORTHERN ONTARIO—3HP is rebuilding und
planning on & “ffty.” SNI and 3WS are off the air
for a while, owing to the Radio Shack being con-
verted into a warage. SAT is up in Tauchwood.
Savk, und muking inouiries about pbtaining sppara-
ths,
Prafiie: 2HP 8,

HINGS in Lhis division are fmproving generally.
Yirenlars were sent to all ORS stations last
month stating that if no report was received

at the proper time in August the certificates would
be eanceled. The following certificates have, there-
fore, been canceled: 2AM, ¢BN and 2AX.

2BE and 2CG are hearing WAP und WNFP every
night and 2BE has again worked WNP. (Good for
vou. Alec.—DM). 2BV now has a station on the air
steadily on 76 meters and since he is handling traffic
honestly snd consistently is made an ORS. Two
others will be made immediately to fill the places of
the non-reporting stations. 2A4B is appointed City
Manager of Quebee City and his station will be on the
air within a few weeks., 2BE is now an OBS. 2BG
operates on 40 meters late at night. 2AU has been
visiting the States and on return did excellent DX
work. He says his fire bottles were as well fixed up
by the rest as he was. 2F0 has recovered from the
shock and is preparing his wire burning MT tube for
Anzac hunting this fall, VDM has not been heard by
anyone. 2A7 “reste encore comme 2BN, 24W, 2AL,
2AT, 2AK” but there are signs of awakening with the
brothers. 2BS reports that everything is normal and
QLC. 2BT and 201 are rebuilding, The Wednesday
night group especially miss 2CI.  2DO continues good
work on the higher waves and is noted for pure (I?W.
With the coming of fall the boys are improving sets
all around; DX, however, has been equally good this
summer as it was last winter. To illustrate the point:
in one night the DM heard z2XA, g51f, g2KF, z2NM,
mlAA, m9a, mlb, WAP, mXDA, dPOF and dPOY,
and this is being duplicated by anyone listening ho-
tween midnite and 2 o'elock on 40 meters. Gel on
the air again, 2AX, 2BN, 21C, *HG, 24K, 2AN, ZAZ,
2BT, 2CKI, 2CN, 20T, YEK, 2FB, 2FL, 2FT; do your
stuff and make this Division look as though it had
three provinees instead of but one. Phone your DM
if in Montreal and keep in touch personally.

Traffic: 2BG, 6; 2BE, 6; 2CG, 4; 2AU, 9.

VANCOUVER DIVISION
Wm. J. Rowan, Mgr,

~NREATER VANCOUVER—It wonld seem from
the veports that everybody is laving off for a
rest. That is FB. fellows, but enme back to_the
pame with a firm resclve to follow out the ARRL
traffic regulations. If a census of all the hams were
taken there would be an appalling number who ecould
not write out u correct preamble. {This is true of
nearly all Divisions, worse Tnek.) There will also
have in be some improvement shown in the system
of calling and CQing.

EAF and RHP hoth have ‘fifties” now sand are
doing fine traffic handling. 5AH has his sel on 40
meters but reports no success so far. HGF was on a
wacation but is designing a  40-meter transmitter
motor boat. HAS veports gond traffic bnt no DX on
i0 meters. BBA is still sending dope to BAN, who
fs in the hospital. 5BM says it is harder than the
very blazes to keep his five watters in the socket.
5BJ is moving again. BGO s going to stage s preut
come back =after his holidays, 5HB is a_  motor
mechanje. HHS has =z Jonger mast wup. The DS
retiuests that report cards be in before the Sth of
the month. They should show mses originated, ve-
laved and delivered (look np QST for details).

Traffic: BAF, 11; 5AS8, 17: BBA, 2; BBM, 1: 5HS,
41 BGF, 3.

CALGARY—4AL s a new ORS, and is going
strong and will soon be on with mare power. {IC
has moved. 4AX has » new receiver. 4GT  worked
South America, but one of his 8 tubes wouldn’t stand
the saff and went west, so he I8 back to the sink
again, Hil 4BH has moved to Calgary.

Xv




Traffic: 4AL., 14: 1AX, &; 4GT, 19 4L0O, 2.

YANCOUVER IbLAND——’»QT has been having
irouble on 40 meters, HHK has been on a holiday.
90K made s record for himself un August 12th by
working a-3YX on 40 meters with an input of 10.1
watts on & UVZ0la., (Hot Dog, OM; try a 199 next
time:DM).

Praffic: BCT, 1.

There has been ab\oiutelv no word from Edmonton
for three months. What s wrong, gang? Someone
piease drop me a line: DM,

“’INNIPFG DIVISION
Ww. R, Pottle, Mgr.,

A GOOD number of stations are perking away mer-

rily and the reports are coming in FB. (Juite a
few new stations have sprouted up, but iraffic
is very low. What's the matter, Gang? Can't we
push a bit more traffic through this Dist.? Activity
at Winnipeg has been brisk, with preparations being
made for the coming Radio Show in September 14-19.
The Manitoba gang heartily thank those responsible
for their kindness in placing a hooth at our disposal,
free of coxti,

EY

4KA snd 4FZ are combining and will use s “ffty”
on short waves, 4DW has a “fiver.” ACR worked
Australia on 20 meters, 4010 is on_the air again now,
3N and 4AW are rebuilding, 4DY is busy fitting in
a “fifty.”  4DY weports difficulty in moving traffic
West, {The Western gang are on OK. How about
some schedules, fellows 7—D.M.)

4DY is the new I, 8. and 4HA is O M. 4DE has
s 250 and is busy iwming her down. 4AV and 4FH
are both out of town. 4BO, a new station, will be
verking soon. 4BV is home for a few weeks. but will
return to the W, &, A, shortly., Jd. A, Bettin has a
new station jusi sbout ready to bust in on C, W,
{Good stuff, 0, M.—DM.) 4GH has a dandy new mast,
and aerial, and everything rebuilt, 4AA has voked
sigs into Australin. 4EG has moved to Kipling. 4UB
has nearly completed moving his get into the house
and has a new mast and aerial up. 41X js roanufac-
turing “fifties.” His first altempt was on show at
the Chicago Uonvention. 4ER has moved io Regina.
He will double up with one of the Gang there or trans-
fer his own set. 4BF ig QS0 all districts on 40 me-
ters, 4HH and 4A0Q ave rebm]dmg

Traffic: 4AW, 11: 4DV, 8: 4EA, 8; 4A0, 8

Z

TRAFFIC SUMMARY BY STATES

N increase of nearly 100% in the

A uumber of mesqages originated, and of

a little over 3% in the total number

of messages is shown in the traffic reports

this month., Unfortunately, however, both

the “delivered” and “relayed” columns
show decreases.

The number of reports that came in on
the new Form 1 cards was about the same
ag last month, but it is hoped that in the
next report the system will have become
more familiar and that a larger percentage
of reporting stations will fill in the columns
properly. At this point it is well to re-
mind all D, 8,, A, D, M.’s and D. M.’s that
they must also turn in their reports in the
same way as far as possible. What we are
aiming for is a report in which the number
of messages originated checks fairly well
with the number delivered. The compari-
son of traffic reports by States follows:

ATLANTIC DIVISION

Ovigi- Treliv- Re-
m\\zd my\»il mw«l 'I‘ofal

dtate oe
Division

WM,
Deichmann, Jr,

1o H. Layton
D, of B, Goodall
Hoo NooJ W, Densham
W. N. Y, & Taylor
B Pa. . Rau
W. Pa B, Wiggin

GENTRAL DIVISION

Oiin [ Nichols o
Ind. i )
Mich, IEN ) ¥ |
it 3. Tergman - = C e -
K, &, . Andarson . e
Wis N, Crapoe o -

DELTA DIVISION

Painter, Mgr. e - 142
HUDSON DIVISION

¥. #. Marden
No report

No report

B, I,

DAKOTA DIVISION

Lo, Dak. M. J, Junking E L kS 5
No, Dk, M, L. Monson e e e —
Minn, i, L. Barker 5 61 129 315

137

MIDWEST DIVISION

{.ans, M.
iowa I

0. B.
Nehr, H, AL
XVI

QNEW ENGLAND DIVIQION

{onn, K, Nie e
Maine AT, V&hevldpn . —
W, Maas T ® ushing - e
B Masy, Mise Gladw Hannah 128 [ ]
Vermont W, M, Hall e . e
N. H, IND O Teport - -
HL . B, Fancher e -
Wash,
Oregon
Idaho arqiiest —— -
Montana Ao T, Willson .=
Alaska % Sturley - -
e a7
5 PACIFIC DlVISlON
Ho, Section M. B, BeCreery — - Hig
No, Seetion IS Dann l 25 67 403
Nevada MBS Bmart B - o s
Hawalian K. &, Caatin in

o5 ‘tnag

ROANOKE DIVISION
W, Va, 4, 1. Boek 33
Va. 1. ¥, Wohlford 5 f 29
INa. Car, R, H. Morris .’in

51 36
ROGCKY MOUNTAIN DIVISIDN
Utah A, Jdohnson 19
Colnrado %, T, Siedman
Wryaming
HOUTHEASTERN DIV1‘~'.I(JN
ia, OO Clark
Ho, Car, A, Twpre
Afabama T Trum iﬁil)
Porto Kico Luls Rexach o
Guengia Noopeport -
104

WEST GULF DIVISION
Mo Texas W, B, Forrest, Jr, 54
S0, Texas A, hm a6
klahoma W, Ehret 125 i
. Mexico

MARITIME DIVISION
Maritime W. €. Borrett, Mgr, I 2L 2%

I)NTARIO DIVl‘;lON
B Ont, WA Ha e - 02

W, o
3K Ha,‘»‘ne v
QUEBEC DIVISION
Cuebec J. V. Argyle, Mgr, 4 2 T it
WINNIPEG DIVISION
Winnipeg . R, Pottle, gr. e — 2y
VANCOUVER DIVISION
W, J, Rowan - e 13&
S i
e - e i
TOTAL FOR COUNTRY
Omainaten Delivered Ralaved ‘Potal
i1y ELH) 18YL wiag

Q8T FOR OCTOBER, 1925
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