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Lontent To perfection in design are added the productive re-
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sources and scientific skill of the great General Electric

Laboratories.

The results—a series of Radio Tubes that give peak

satisfaction in detection, amplification, and rugged

long life.

Amazing accuracy governs every step in Cunningham
manufacture., Testing is carried to extremes in order
to give to every purchaser a tube as neariy perfect as is
humanly possible.

Knowledge of Cunningham meth- 1 PATENT
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All Radiotrons now
reduced to $4.00

It isn't a genuine WD-11
unless it’s a Radiotron.
It isn’t & yenuine WD-12
unless it’s 2 Radiotron.
It isn't a genuine UV-199
unless it's 1 Radiotron.
It isn't 2 genuine UV-200
unless it’s a Radiotron.
Itisn't agenuineUV-201-a
unless it’s = Radiotron.

This symbol
of quality
is your
protection

233 Broadway, New York

Buving anything but the best in vacuum tubes is like
trving to run a car on gas that is half water. In radio,
everything, in the end, depends upon the Radiotrons.
You can put perfectly good Radiotrons in a poorly.
made set—that's true. But the point is that the very
finest receiver made can be no better than its tubes.
This is no new or startling announcement. Everyone
knows it. And that's why, at the radio counter, you
see each man pick up a Radiotron and look at the base
for the word “Radiotron”, and at the glass for the
“RCA” mark. For best reception—real music-——nothing
short of the best in tubes will do.

Radio Corporation of America
Suite No. 2910

433 California 5t., San Francisco, Cal,

otro!

PAT, OFF.

10 So. La Salle St,, Chicago, ill.



Any ratio you want
With an ACME variable ratio

audio amplifying transformer

ROM the standpoint of the
Amateur the use of a high
ratio audio frequency trans-

former gives a very, satisfactory
increase in receiver seunsitivity. In
response to the demand for a fac-
tory-built instrument ACME of-
fers the WVA-8-variable  ratio

See. Prim.

Raiio B.P. B.P.
2.5:1 1-4 H-6
31 1-3 56
3.25:1 1-4 57
3.5:1 1-4 H-8
3.75:1 1-2 5-6
4:1 1-3 5T

THE Acme VA-2 is made accord-
ing to the high standards of
manufacture which have wmade
Acme famous.

ACME VA-2

$ 7 00

audio freguency amplifying trans-
former. [n the higher ratios this
transformer gives the Amateur
maximum amplification for code;
while  ‘“The Receiving Experi-
menter” can get ratios from 2.5
to 1 to 11.5 to 1, in small steps as
follows:

Sec. Prim.

Ratio B.P. B
4.25:1 1-3 H-8
4.556:1 1-2 B6-7
5.25:1 1-2 5-8

7.5:1 Dug B8

9.5:1 2.4 5-7
11.5:1 2ud 5%

Acme Apparatus Company, Dept,
1563, Cambridge, Mass. Trans-
former and Radio Engineers and
Manufacturers.

Send this Coupon

ACME APPARATUS CO.,
Dept, 153, Cambridge, Mass,
Gentlemen: Kindly send me your latest catalog
of 3
I 1 'Transmitting Apparatus
I'1 Reeeiving Apparatus
I

i Bookiet on “Amplification without Dis.
tortion”— (Enclose Loce)

NAame i e e

7 T

City i i e state, ... 0.,
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THE AMERICAN RADIO RELAY LEAGUE

The American Radio Relay League, Inc., iz a national non-
commercial association of radio amateurs, bonded for the more
eifective relaying of friendly messages between their stations,
for legislative protection, for orderly operating, and for the
practical improvement of short-wave two-way radio telegraphic
communication.

It is an incorporated association without capital stock,
vhartered under the laws of Connecticut. Its affairs are governed
by a board of Directors, elected every two years by the general
membership. The officers are elected or appointed by the Direc-
tors. The League is non-commercial and no one commercially en-
gaged in the manufaciure, sale or rental of radio apparatus ig

eligible to membership on its Board.

“0f, by and for the amateur,”
practically every worth-while amateur in

it numbers within its ranks
America and has a

history of glorious achievement as the standard bearer in amateur

affairs.

Inquiries regarding wmembership are solicited.

Ownership

of a transmitting station, while very desirable, is not a prerequisite

to membership;
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EDITORIALS

de AMERICAN RADIO RELAY LEAGUE

s

The Third Hoover Conference

ECRETARY of Commerce Hoover has
called together what is known as the
“Third National Radio Conference for
the Better Voluntary Regulation of Radio,”
to convene in Washington on September
30th. 'The various radio groups have been
asked to name reprecentatives, who wiil then
constitute » formal advisory committee to
hold public hearings and investigate techni-
cal radio problems, making recomme.:dations
to the Department which the latter may put
in’co effect if they are within the powers of
the Secretary, or which may be used as a
basis for voluntary agreement amongsi the
interests atfected 1f they exceed the author-
ity of the Secretary.

As to be expected, broadcasting occupies
the center of the stage. Revision of the
present wavelength allocations, limitation
of power, division of time. and allied sub-
jects related to the reduction of interference
will form the main topic of discussion. A
very important item to be considered is the
use of the shorter waves. From the ama-
teur viewpoint this is by considerable odds
the most important piece of business to
come before the Conference, and it deserves
our serious thought.

Less than a year has clapsed since the
world was stirred by our success in bridg-
ing the Atlantic with low power on wave-
lengths in the neighborhood of 100 meters.
Since then there has occurred what our
British contemporary Wireless World & Re-
piew calls “the wavelength revolution.” In-
deed it is nothing short of that; we wonder
if our members realize that in the short
space of nine months almost every radio
enterprise of importance in the worid has
around 117; Marconi, with his “beam trans-
mission? There are KDKA, WGY and
m;her American broadeasting stations on
various waves from 100 down as low as 15
meters; there is the Eiffel Tower trans-
mxttlng to our members on various waves
between 25 and 115; lately the great French
stations at St. Assise, UFT, and the famous
Nauen station, POZ, have been handling
commercial traffic with the new Argentine
high-power station, LPZ, on waves between
75 and 95 meters; IDO at Rome is down
around 117; Marconi, with his “beam trans-
mission” frem Poldhu, is said to have
worked voice to South Africa and Australia
on 94 meters; in this country high-speed
transocean traffic has been heard being re-
transmitted on about 100 meters, apparently
being automatically relayed; there are

already about a dozen ordinary limited com-
mercial stations licensed by our Bureau of
Navigation for waves between 125 and 147
meters; our Navy's work from NXKF is
know to all of us; a large corporation is said
to be ready to furnish short-wave installa-
tions for tugs, yachts and other small craft.

What does all this mean, and what is its
offect upon amateurs? As we see it, it means
that these waves, formerly regarded as un-
suitable for commercial purposes, are now
viewed with the greatest interest by every
organization concerned with DX trans-
misgion, and thev are busy collecting data.
Apparently their experiments are proving
successful, and so we may expect that they
will all want to get in on the short waves.
We would not be particularly surprised to
see 80 many requests for short waves that,
were they all granted, there would straight-
way be as many services below 150 meters
as there are today between 200 and 20,000!

Well, we started something, anyway.
Where do we get off now? Apparently there
are going to be some folks who do not like
the assignment to the American amateur
by the 1912 radio law of all of the waves
below 200 meters. Fortunately there is an
enormous number of kdoeycles in that re-
gion, with room enough, probably, for every-
body that has to be accomodated. We sus-
pect, tho, that the recent assignments of
short-wave bands to us amateurs will be
scrutinized at this Conference. We believe
ourselves that those assignments must be.
regarded as modest enough, especially under
the existing law which sets no limits on the
waves below 200 wmeters which amateurs
may use. We hope that the Conference will
be blessed with a spirit of codperation and
reasonableness,

These Advertisers of Ours

HO pays for QST? Our advertisers,

of eourse. That is true of almost

every magazine, and particularly of
ours., We believe we've mentioned it be-
fore, but there is a new angle to the subject
that we ought to lay before you now.

Sinece radio became a great public play-
thing, supply stores exist in every commu-
nity, and whereas in ye olden dayes every
one of us hams outside of the biggest cities
bad to get his stuff by mail from the ad-
vertisers, it is becoming easy to drop down-
town and pick it up from the nearest store.
This is mueh more convenient, of course, but
it has an adverse ecffect on the showing
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A.R.R.L. members make with QST"s adver-
tisers. Headguarters feels that it can talk
duite frankly with you fellows about this
subject, because our QST is so vastly difi-
erent from any other radio magazine.
has no owners except us League members,
where another magazine has to tread lightly
in urging patronage of its advertisers, lest
it give offence, there i3 no reason why we
hams should have to beat around the bush.

¥rankly, the local radio stores that do not
advertise in QST are doing nothing to make
our QST exist; the folks who spend their
good fish with us are doing so. We have to
show results for them, or they will stop
sgpending, and then we will have no QS7.
Of course many advertisers want us io buy
their products from the local stores, but
many of them are willing to supply us
direct, and it is about the latter that we
are particulariy talking. Here’s the dope:
whenever the stuff doesn’t have to be had
immediately, why not order it direct from
the ST advertiser and thereby help those
.who help us? League members can expect
good service from QST’s advertisers—it will
pay big dividends all around. )

Oh, yes—don’t forget to mention QST.

Transocean Working

HE cuming of September has always

marked the beginning of the big season

for the North American ham. Hence
we should be well under ngh when these
lines appear in print. All signs point to
a thrilling winter, Last winter we smashed
every ham record for DX, miles-per-watt,
and speed. This season we daresay we’ll
hang up an entirely new bunch.

We have a little obligation to the ama-
teurs of Australia and New Zealand which
we'd like to talk about for a moment. The
Anzacs have been listening to us for a muple
of years now, and a few of their stations
have been heard over heve. They are most
anxious to connect up with us and we onght
to make u more determined effort to this
end ourselves. Right now is the time, for
it must be remembered that they are in the
gouthern hemisphere, with their summer
rapidly approaching, and in & few weeks
QRN wﬂl be hampering their DX rec eptior.
Now is the best time of the year—while it
is fall with us and spring with them. The
wavelengths arve all around, but 110 to 180
seems the best bet. We urge vur members,
particularly the fellows west of the Rockles,
to keep a sharp watch for the “a"” and “z”
intermediates, and to lose no chance to tle
up with that Boomerang.

Eastward things are looking up decidedly.
Manv new HEuropean countries are on the
air and we are assured of an army of ama-
teurs anxious to work with us. In Great
Britain it seems that the prohibition of in-
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ternational operation which for some weeks
was giving British amateurs much concern
was due to an unfortunate choice of words
by the G.P.0. and that there was no intent
to change the existing regulation respecting
guch operation, so0 we may expect the
Britons in numbers.

It wouldn't take an awful amount of Iuck
to make the Amateur 'Round-the-Worid Re-
lay a reality this winter!

A Caution

HERE is danger, now that we have a

variety of wave-band allocations, that

we may split into a number of families,
each inhabiting one of those bands and
knowing nothing of the others. Until we
discover some simple method of working
anywhere at will, most of us will not succeed
in making our transmltturs work efliciently
on more than two of the amafeur bands,
and most of us cannot atfford a multiplicity
of complete transmitters. The tendency,
then, will be for some of us to become isola-
ted on certain bands and vthers of us on
other bands.

We must avoid that. The easiest way is
for every one of us to have a receiving
set that will cover all the amateur bands
and make it a regular practice to jisten in
on each band. In that way we can keep
in touch with each other, see what the other
fellow is doing, and find out what bands we
are most interested in ourseives. Then we
can visit around, etherically speaking, and
continue one big iamllv

Motice to Qur Mewsstand
Readers

As announced in recent issues, The Traffic
Department Report and the “Calls Heard”
Department have been eliminated from the
newsstand edition of QST because our non-
member readers in general arve not particu-
larly interested in them. This results in
a saving in expense which makes possible
the publication of a larger and better QST.

These two departments ave included in
the edition supplied to members of the A.R.
R.L. If you are interested in them, it is
proof positive that you ought to be a mem-
ber of the League. May we not direct vou
to the handy application blank appearing
on page 96 of this issue?
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The Standard-Frequency Set at WWV™

By Hoy J. Walist

to pass the information on into the West.

this service.

Probably no radio station has ever rendered the American radio world so great a service as
that of WWYV in transmitting the standard wave signals.
cast and amateur waves were uncertain and often wavemeters disagreed violently.
began those in the East have been able to make precision calibration on their own wavemeters and

WWYV is here described by the man who has been most active in furthering the progress oif

Before these signals began both broad-
Since the signals

URING the past year the Bureau of
Standards has been transmitting
* gtandard frequency signals from
station WWYV over a frequency

range from 125 to 2000 kilocycles.
These signals have been received with enthu-
siasm by all classes of radio operators. The
frequencies from 1256 to 500 kilocycles have
{3overn-
Fre-

proven useful to operators of
ment, commercial and ship stations.
guencies from
B0 to 1,300
kilocycles have
assisted materi-
ally in keeping
the broadcasting
gtations on their
assigned fre-
auencies and the
frequencies
from 1300 to
2000 kilocycles
have enabled the
amateurs o
keep within
their bounds.

On the upper shelf is mounted the master-
oscillator, modulator and speech amplifier
tubes and their associated tuning and other
apparatus. On the bottom of this shelf on
the left side of the frame is mounted
the wvariable condenser that is used in
coupling the master-oscillator to the grids
of the amplifier tubes. The next shelf
carries the amplifier tubes with their sepa-
rate plate fuses and grid choke coils. Tn-
der these tubes
on the next shelf
are mounted the
antenna tuning
eondensers and
one of the an-
tenna inductors.
The bottom shelf
holds the fila-
ment lighting
transformer,
amplifier grid
battery, the
modulator and
speech amplifier

The purpose of
this article is to
describe the ap-
paratus used at
the Bureau of
Standards for
transmitting
these gignals.

The transmit-
ting set iz =&
1-K.W. conting-
ous wave set of
the “master-
oscillator power-
amplifier” type
especially de-
gigned to oper-
ate over a wide
range of fre-
qguencies and to
permit rapid
change from one frequency to another. A
photograph of the set iz given in Fig. 1.

Jealous.

*Published hy permission of the Director of the
Bureau of Standards.

YAssistant Physeist, Burean of Standards.

Fig, 2
A Radiating System That Would Make Almost Any Ham
Uses The lLarge Antenna for Transmitting
The Longer Waves of Their Standard Wave Transmissions
and the Small Antenna for the Short Waves.

grid batteries.
*n the floor di-
rectly under the
set i1s a large
condenser which
is used in the
antenna e¢ircuit,
hetween the set
and the ground,
te prevent
grounding the
direct - current
high voltage
supply when the
ground connec-
tion is used. The
two large indue-
tors in the rear
of the set are
used to load the
antenna cireuit
when transmitt-
ing on the low frequencies and the small
spiral inductor is used as the antenna in-
ductance for the extremely high frequencies.
On the panel are mounted all the tuning
controls and indicating instruments except
the antenna ammeter which is mounted on
the rear of the frame.
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The general arrangement of the an-
tennas used is shown in Fig. 2. The large
flat top T antenna which is supported be-
tween the two towers is approximately 120
feet high and 200 feet long, and is insula-
od with molded composition insulators.
natural frequency is approximately 750
kilocycles. The wsmaller T cage antenna
which is supported between one of the
towers and a mast on an adjacent build-
ing is 90 feet high and 80 feet long and is
insulated at each end with five 4-inch por-
celain ingulators in series. "The horizontal
portion is a 6-wire cage, 24 inches in dia-
ineter, and the down-lead is a {-wire cage
4 inches in diameter, Its natural frequency

Fig. 1

The 1-KW. Master-Oscillator Power-Amplifier
Set At WVV by Which Many Amateur Wavemeters
Have Been Calibrated.

when used with the counterpoise is ap-
proximately 1325 kilocycles. The counter-
poise is about 10 feet above the ground
and directly under the small cage antenna.
It is made of six wires 120 feet long and
spaced six feet apart. It is supported at

(47}

Its.
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six points and is insulated with porcelain
insulators, The two antenna leads and
the counterpoise lead are brought into the
operating room through holes in a plate
giass window. A ground connection con-
sigting of approximately 1000 feet of No. 4
copper wire buried six inches in the ground
divectly under the small antenna in a ree-
tangle approximately 150 feet long aud 5O
feet wide is also available.

When transmitting on irequencies from
150 to 300 kilocycles the large antenna is
used together with the counterpoise and
ground connected in parallel. No attempt
is made to tune the counterpoise when used
with the ground <onnection. For fre-
quencies from 400 to 2000 kilocycles the
small cage antenna is used with the coun-
terpoise, in which case the latter becomes
& part of the tuned antenna cireuit.

The circuit diagram of the iransmitting
set is given in Fig. 5. The master-oscilla-
tor which is shown in the center of the
diagram employs a 50-watt tube in a Hart-
ley c¢ircuit made up of the inductance L
and the capacity C.. The indicator L., con-
sists of B0 turns of %% inch edgewise
wound copper ribbon on a form 2 inches
long and 12 inches in diameter. The con-
denser C, has a capacity of 0.0003 mf and
ts used for frequencies from 250 to 2000
kilocyeles. o obtain lower frequencies it
is npecessary to parallel U, with two fixed
condensers whose capacities arve 0.002 and
0.004 mf,

Heries feed is employed in & manner
somewhat vnusual in a Hartley civeuit but
quite common in other circuits. By intro-
ducing the plate voltage across a condenser
in the filament tap the radio-frequency
voltage across the choke coil L, is reduced
to a negligible value. This method as well
us any series feed method has the disad-
vantage that all parts are “alive” with both
the radio frequency and the direct cur-
rents, and care must be taken while making
adjustments with the plate voltage on. To
prevent possible damage to the amplifier
tubes should c¢ondenser C; flash over, a
large well insulated condenser (about 2.3
ni) is put in series with condenser €, to
prevent the direct current from the wmas-
ter-oscillator from reaching the grids of
the amplifier tubes. The filaments of the
“master-oscillator,” modulator, and speech
amplifier tubes are lighted by direct cur-
rent from a 21-volt, 12-ampere storage
battery. ]

The power amplifier consists of four
250-watt tubes connected in parallel. Ra-
dio-frequency voltage from the master-os-
cillator circuit L,C, is fed through the con-
denser ¢, directly to the grids of these
tubes. Small choke coils I; are used in
series with the grids to prevent parasitic
ogcillations. A negative voltage of about
200 volts is used on the grids of the am-
plifier tubes, This wvoltage is obtained
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partly from dry batteries and partly from
the voltage drop across the resistance R, in
the plate ecircuit. The use nf such high
negative voltage on the grids of amplmer
tubes causes unmderable distortion in the
amplifier piate current which results in
higher total efficiency but increases the in-
tensity of the harmonics in somewhat
greater proportion than it does the uutput
on the fundamental frequency. The am-
plifiers feed directly into the antenna cic-
¢uit consisting of the inductors L, and L,
and the condensers €, and Cwe  For fre-
quencies from 1000 to 2000 ke the small
spiral inductors mounted on the vear of
the transmiiting set and the variable con-
denser (%, are used above the natural fre-
gueney of the antenna. For frequencies
from 400 to 1000 ke the inductor mounted
in the transmitting set frame is used and
fine adjustment iz secured by means of
the variable inductor I, which is mounted
back of the antenna ammeter. A single-
pole double-throw switch is provided for
placmg‘ either the variable inductor L, or
the wvariable condenser €, in the antenna
circuit. For still lower freguencies the
inductors mounted on the wall in the rear
of the set are connected in the antenna cir-
euit as loading coils. Series plate feed is
employed in the amplifier for much the
same reasons as were given in the master
oscillator cireuit. The set is keyed by
opening the amplifier grid circuit and allow-
ing the amplifier tubes to block. Since the
master oscillutor eireunit
is not keyed some current
from this circuit passes
through capacity between
the grids and plates of the
amplifier tubes into the
antenna. This current
causes a weak “hack wave”
which ¢an be heard for
several miles.

For frequencies from 75
to 500 ke, four 250-watt
tubes ave used in the
power amplifier. For fre-
guencies from 500 to 1500,
three tubes are used, and
from 1500 to 2000 ke, only
two tubes are used. On

SPEECH AMPLIFIER & MODULATOR, 3

T 11

eapacity between Lhe wires carrying the
plate and filament supply to the set and
the ground is dppxecmble This results in
some grounding of the counterpoise through
this capacity and introduces considerably
more resistance into the antenna circuit.
Because of this condition greater output
e¢an be obtained on some frequenues by
disconnecting the bypass condenser .
However if the dntenna cireuit could be
insulated from the set by employing in-
ductive coupling rathel than conductive
coupling higher efficiency would probably
be obtained but it would result in tuning
apparatus which for this work would be
somewhat cumbersome.

In tuning the transmitting set to any de-
sired frequency the master-oscillator cir-
enit, which has been calibrated and adjust-
ed so that the tube is operating satisfactor-
ily, is set at approximately the desired fre-
guency. The capacity of the coupling con-
denser C; is reduced, the antenna induct-
ance set on the approximate value and low
voltage is supplied to the plates of the am-
plifier tubes. The antenna circuit is then
tuned to resonance with the “master-oscil-
lator” circuit by varying either the capae-
ity C,, or the indaefance L, depending on
whether the desired Irequency is above or
below the natural frequency of the an-
tenna. When resonance is reached, it is
indicated by a maximum reading of the
antenna ammeter A,, and a minimum read-
ing of the plate ammeter A, The (~apa<,1tv

AMBLIFIER 4-250 W TUBES

sasri SR 03CKLATOR
30w YuBE

# 1%
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the lower frequencies it is

possible to operate four
tubes in parallel in the
amplifier and obtain out-
puts corresponding to their
ratings, but on the higher frequencies with
the cireuit arrangement used satisfactory
performance iz not obtained with more
than two amplifier tubes in parallel. In
fact the output from two amplifier tubes
on frequencies between 1500 and 2000
kilocyeles is greater than when three or
even four tubes are used.

The high voltage supply bo the transmit-
ting set as well as the filament supply are
all in grounded iron conduit and hence the

Hie
12 YoLrs

FIG. 3

of the coupling condenser is increased and
full voltage applied to the amplifier tubes.
The set is then adjusted for maximum out-
put by varying the ampiifier plate induct-
ance and the coupling condenser. Fine ad-
justments are then made in the tuning by
means of a small variable condenser in the
master-oscillator circuit and by a amall
variable inductor in the antenna ecircuit.
‘When large changes are made in frequency
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it is necessary to \,hange the capacity of
the coupling condenser (. On frequencies
from 125 to 500 ke a capacity of approxi-
mately 0.001 mf is used; for frequencies
from 500 to 1000 ke 0.0006 mf is used,
and for frequencies from 1000 to 2000 ke
the capacity iz reduced ag the frequency
increases from approximately 0.0006 mf to
approximately 0.0003 mi. If this capacity
iy too large an overload is placed on the
master-oscillator which may stop that cir-
cuit from oscillating and damage the tube
if the plate voltage supply is not quickly
disconnected. When making adjustments
on low power it has been found desirable
to reduce the capaeity of the coupling con-
denser C; to about half the normal vaiue
since much more power is drawn from the
master-oseillator circuit when low voltage
is used on the amplifier plates than when
high voltage is used.

When telephony is desired the modulator
and speech amplifier shown on the left of
Fig. 3 are connected in the circuit by
means of two switches, one in the plate
circuit and the other in the filament cir-
cuit, The modulator is a 5H0-watt tube
similar to the “master oscillator” tube.
The speech amplifier is a 5-watt tube. In
order to secure good upward modulation
the set is first adjusted for maximum ouf-
put and then the output reduced to one-
half. 1If, for example, it was possible to
ubtam & max1mum output of 20 amperes
of “carrier” it would be necessary to de-
crease the amplifier and master-oscillator
plate inductance until this output was re-
duced to 10 amperes to secure good modu-
lation.

The antenna current produced by the
set varies from about & amperes on 125
kiloeyeles to a2 maximum of about 15 am-
peres on 700 kilocycles . It then decreases
to 7 amperes at 1500 kilocycies and to 1.5
amperes at 2000 ke.

A complete frequency ealibration of the
transmitting set has been made so that the
settings may be quickly changed from one
frequency to another. Previous to all
standard freguency transmissions the set
is tried out on all frequencies included in
the schedule and the settings checked by
means of a standard wavemeter. The pri-
mary standard wavemeter is then used dur-
ing the transmlsswm as a final check on
the settings. It is quite possible by means
of fine adjustment controls to set the
transmitting set on the desired frequency
and measurements with the wavemeter
show that the master oscillator keeps the
frequency practically constant during the
transmission. The small variations in fre-
quency that are noticed can be traced part-
Iy to variations in the filament supply volt-

'« which are at times as much as from

=

% to 10 percent. and partly to the swing-

ing of the antenna. While the frequency
variations caused by the swinging of the
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antenna have been considerably reduced
by the use of the master oscillator, they
are not eliminated entirely because of the
slight coupling that exists between the an-
tenna and master oscillator through the
amplifier tube capacities.

The distance range of the szet has been
satisfactory. During the year in which it
has been in operation the Bureau has re-
(elved reports of its reveption from all
. radio distriets, Canada, Cuba, Eng-
Eand ‘and Italy. Most of the reports show
that the received signal intensity is great-
er the higher the frequency.

Department of Commerce,
Waahmgton, D. ¢,

Canadlan Amateurs Get Short
Waves Too
JU@T one month after our Department

of Commerce announced the bands of

short waves for amateur use, our Cana-
dian General Manager Russell advises that
the Canadian amateurs have been assigned
the same bands, until further notice. The
Canadians are required to use pure C.W.
but loose-coupled iransinitters are not ve-
quired nor do they have to make application
to use these waves,

There is no question but that some of
the hoggish commercial interests will pro-
test these assignments in both our Coun-
tries, yet we must insist that we hams have
ag much right to experiment down there
as they have, which is all they are doing
at present. The short waves are valuable,
no question abhout that, but we don’t think
they should become the exclusive property
of some selfish commercial interest, at least
not until after they know what thev want.
The frequency bands are such that there
must be some room for amateur work with-
out interference with any commercial work.
Tast month we mentioned some of the day-
light DX on short waves and we have seen
4 big jump in amateur activity since the
quiet hours were abolished on ;h}grt waves.

R “'. .Aqv

Short Wave Daylight
Transcons

Attention, Gaungl! Get set for some
Sunday daylight Transcons on short
waves, The dates probably will be
November 9th and 16th. ¥Yon have
plenty of time to get ready by then, but
get lined up for your best daylight DX
and be ceady on the 75 and 80 meter

band. Details next month,
— L H.8
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Working at 5 Meters
By S. Kruse, Technical Editor
AST month ! said that ordinary ecuit is shown because it is simple. Series

methods worked perfecily well (iown

to 20 meters but ;:p(:(,ld.l care was

needed below that. Since that time

hundreds of stations have been work-
ing at 40 and 80 meters, not very many at
20 meters—und very few indeed at 5 meters.
Most of the 20 and b meter work has failed
hecause of an unsteady wave which could
not be read, altho very strong at the re-
ceiver. The mozral is to make a H-watt tube
work steadily rather than to make a 250-
watt tube work unsteadily.

Getting Down

I also advised the use of une tube only.
This was correct at 40 meters, is still more

feed is used because this is to be a loose-
coupled set and therefore no harm will
come from series feeding., Shunt feed can
be used but there will be more trouble in
making the chokes work well.

Now we are down to a very small helix,
and no capacity except that of the tube—
can we make this thing oscillate?

The Circuit
The complete circuit is shown in Fig. 2.
A little study will show this to be the same
cirecuit as in Fig. 1, with the addition of
the radio frequency chokes needed to make
the tube oseillate.
To tell when the set is oscillating the

A 5 METER OSCILLATOR SET COMPLETE
At the left is_the 3” helix and next to it the baseless C-302 tube with its chokes

and condensers.

home-made transformer at the right.
Bradleystat at the right end of he boeard.
circuit of the filament transformer.

important at 20 meters, and it is almost out
of the quebmon to make s.everal American
ttbes work in parallel at 5 meters. The
reason for this is the insistence of our tube
makers in bringing all terminals out in a
bunch at one end of the tube. If they
would only bring the plate out somewhere
else we would have little trouble. The
English and Germans do this, while some
French tubes have two separate “horns”
on the top, one for the gril and another
for the plate.

To get the tube capacity down to some-
thing wasonable take off the tube base as
deseribed in Fig. 7, page 12, of the beptem-
ber QST, then mount the tube right side up
with asbestos pads to hold it in place but
with plenty of room for air cooling.

The next thing is to cut down the indue-
tance in the circuit and the way of doing
this is shown in Fig. 1. The Hartley cir-

Beyond that is the Acme filament transformer, then a Weston 100-mil
D.C. instrument used to measure the plate current.

The plate power is supplied by the

The filament voltage is controlled by the E210
‘This rheostat is connected in the primary
The circuit is shown in Fig. 2

simplest test is to touch the plate coil with a
wood handled screwdriver. Be careful—-
the burns from even a b-watt oscillator
are pretty painful.

If the screwdriver does not spark try
raising the plate and filament voltage a bif,
then try putting the plate and grid turns
a bit closer together. If the screwdriver
still does not give any results take a look
at the R.F. chokes—they are very important.

The Chokes

In our 100-200 meter work we have found
the hest choke to be a single-layer affair 6
inches long and 3 or 4 inches in diameter
with a winding of several hundred turns of
fine wire. Such a choke does not work well
at 5 meters because the distributed capacity
per turn is large enough to short-circuit
the whole thing. Smaller turns are needed
and even then the capacity per turn must be
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kept down. In the oscillator shown here the
chokes were wound of 30 turns of No. 26
D.C.C. wound Lorenz (basket) fashion on
7 pins set in & %" circle. When stripped
off the pins these chokes were tied awith
thread and not “doped” at all, In the fila-
ment eircuit these were ideal because the
length of the wire wmusi be kept short to
prevent too much of & voltage drop. For
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the plate choke, RFC,, this kind of choke
may be used but the*wire should really be
smaliler, Pretty fair vesults will be got
from an wordinary porcelain wiring tube
wound for 2 with No. 30 8.C.C. or D.C.C,
wire., Of course the porcelain is not exactly
all right. An air-core coil of some sort would
be better. If you can handle basket-weave
eoils with No. 30 wire on them you have the
real thing; otherwise try making a tiny
helix frame of paraflined bristol-board and
wind on that—always keeping the diameter

small.
The Helix

The helix will probably not have over 4
turns altogether and there should be no
unused turns ag they load up the circuit
very much. In the experimental oscillator
shown in the photograph the helix was 3"
in diameter and had 4 turns of No. 14 wire
spaced ‘. When working on 5 meters
with a C-302 tube the tube connections were
made to use one plate turn and two grid
turns. This does not seem like much and in
fact this oscillator did not operate steadily
below 4.9 meters. Larger wire, giving

Q8T
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somewhat less inductance for the same
length, will help. The oscillator was tuned
by s«imply bending the bhelix turns to and
from each other, the variation being 4.9 to
about 6 mefers, :
All leads zhould be kept very shori—do
the old timers among us remember how we
used to sweat blood trying to shorten the
primary cireuit of a 180 meter gpark set?

Measuring the Wave

Very well—now we have an oscillator; we
are getting R.F. sparks from the plate enil
and are pretty sure that the thing really
is working-—but what is the wave?

That’s & hard one. Noune of our ordinary
wavemeters are any good at all—the best of
them stop at about 50 meters, If we start
to step down by harmonics we are likely to
et all balled up because we must step from
80 to 40 and from 40 to 20 and from 20 to
10 and then from 10 to b—and then we have
only ane point on the wavemeter and it may

X
A.C.

5 METER OSCILLATOR. CIRCUIT
FiG. 2

L~—Helix, 4 turns of No. 14 bare in two sections
with €3 connected between them. Diameter
of turns 3", spacing 14",

C3——Bypass condenser, mica of 500 micromicro-
farad capacity. This condenser was not sat-
isfactory and should be replaced by one shown

in Fig. 8,

€1 & {2-—Filament bypass condensers. Micadons
with capacity of B00 micromicrofarad or more
are satisfactory.

T-—~Filament transformer,

R—~Bradleystat, type E210.

BFC—Radio chokes, 30 turns No. 28 D.C.C, wound
basket fashion on 7 pins set on ;" circle.

not be the right one altho we have had to
use up & couple of hours getting it.

There must be & simpler way.

Very well—there ¢z s simpler way! What
do you say fo resurrecting the old-time
“Lecher Wires”? Then we can ineasure
the wave with a yardstick and get results
that are guite accurate. Incidentally it is
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about the most interesting job we have run
into for a long time,

The system is explained in Fig. 3. Sup-
pose that you tie a rope to the barn—or the
garage—and start shaking the free end up
and down. As soon as you have found the
right rate for your hand waves start to run
along the rope toward the barn as shown in
Fig. 3A. As soon as these travelling waves
hit they are reflected back again and as soon
ag they have run back to your hand there
is set up a system of “standing waveg” that
does not seem to move at all. This is shown
in Fig. 3B,

The same thing c¢an be done in an antenna

Q8T
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current at the helix—but little voltage. The
same thing is true when working at har-
monics—wherever there is current there
is little voltage. This is shown by the two
wave systems drawn in Fig. 3C.

Notice that there is voltage at the far
end of the antenna just as before. This is
a general rule—there cunnot ever be any
current at the end of the antenna, there-
fore we always find voltage there.

If we stick to the wvoltages on our an-
tenna and stop worrying about the cur-
rents, things will be much simpler because
we have only one wave-system to bother
with. Then we can go ahead and measure

DETAIL OF THE OSCILLATOR,

SHOWING

CHOKES AND CONDENSERS.

See Fig. 2 for meaning of the lettering.
The mica condensers are not satisfactory at 5 meters and should be replaced
by air condensers such as those shown in Fig. 8,

Notice the short leads especially.

—in fact we do it every time we send.
{3enerally the antenna has only & quarter-
wave on it—current at the bottom and volt-
age at the end of the top. If we use a
counterpoise we have a balf-wave, current
at the helix and voltage at the ends of both
the top and the C.P.

Now if we work the antenna at a har-
monic there will be several places in be-
tween where voitages will show up as shown
in Figure 3B, Notice that the rope showed
up only one wave system—an up-and-down
motion. The electrical system has fwo
wave motions, a voltage wave and a current
wave. In the ordinary antenna we have

the length of this wave which we have
talked about so much without seeming to
get the job done.

Let’s stop talking and start to do it.

The “Lecher Wires”

Suppose we stretch up a pair of wires
as shown in Fig, 8D. You are welcome to
look at this as being a one-wire antenna and
a one-wire counterpoise close to it. With
the oscillator in action this system is tuned
by means of the two-plate variable con-
denser until the little vacuum tube at the
far end glows brightly. This tube is taken
from a Westinghouse “Spark-C” spark-
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plug tester, costing 31.50. Worry the plug
out of the upper end of the thing, pull out
the crinkled copper sheet, then heat the tip
until the wire inside it is unsoldered and
the solder can be “Hipped” out. Now use
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a &tiff wire hook to pull the little tube out,
hemg careful not to bleak lt

Well—» now We are in tune. But are the
wu:es tuned to the oscillator or to 3, or even

times the oscillator wave? To ﬁnd t}us
nut slide the vacuum tube along the wires
toward the oscillator, pushing it with a
fuldéd newspaper and keeping away from
the wires as much as possible. Let us hope
that the tube goes out scon for then you
are tuned to the 3 times, or b times wave-
length and that is what we want. After
the tube goes out keep right on pushing
it along slowiy—-—watchmg carefully until it
lights again. ¥ind the place where the
tube iz brightest and leave it there. Now
we are in the middle of & half-wave and
the vemaining thing is to find the ends
of this half-wave. The tube is not good
for this so we must use another scheme.
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Lecher himself devised the plan which was
to find the place where a ghort-eircuiting
bridge between the two wires made no difi-
erence. When such & place is found it is
evident that there can be no voltage at that
place and we have found the end of the
half-wave,

Cut a straight stiff wire 10" long, bend
it ag in Fig. 3E, lay it acvoss the two wires
and start sliding it back and forth until
the place is found where the tube will still
light. The adjustment can be made within
%" when working at 5 meters. If the
exact place seems uncertain then find the
two places where the tube just goes out
and set the wire exaetly haif-way between
themn. This is the wire A, Fig. 3F

Now cut another wire B and do the same
thing with it on the other side of the vacuum
tube,

When hoth A and B are in place and
the vacuum tube is still glowing cheerfully
you are sure that the two bridges are just
one half wavelength apart, Suppose the
distance turns out to be 103 inches. The
whole wavelength is then 206 inches which
iz 523 centimeters or 5.23 meters. Of course
we should have started by measuring from
A to B with a meter-stick instead of a yard-
stick but then we had to make good that
promise to measure the wave with a yard-
stick,

The Wavemeter

As we have said further back in this
paper, it is possible to change the wave-
fength of the vscillator by shifting the grid
and plate connections, also by changing the
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THE 5-METER WAVEMETER
FiG 4

spacing of the helix. If we leave our 21-
foot Lecher wires strung thru the house we
will always be able to measure the wave
with exaciness.

Unfortunately the process isn't very fast
and the family is inclined to “grouse” when
asked to erawl under the wires to reach the
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dining rocom. We must get this measuring
over with—make some sort of a record of
it, and then take the wires down.

The easiest way of doing this is to make
up a short-wave wavemeter and calibrate
it from the Lecher-wire measurements.

The wavemeter is quite a problem. Of
course one can remove plates from any of
the good low-loss condensers, leaving only a
single plate in the rotor and two in the

e furn nrmd/ £
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FIG.5 A 5-METER WAVEMETER
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stator—ur the other way around. The
trouble with this is that the condenser isn’t
good for much else afterward.

We turned to the 4-gsection Bruno con-
denser. This has all 4 rotor sections con-
nected together but has the stator in 4
parts well insulated from each other. In
a receiving cireuit, where the shaft -is
grounded wo the filament, this makes it
possible to use capacities of 1000, 750, 500
or 250 ppids. We wanted still lower
capacity w0 we connected the eoil to
two of the stator sections only, thereby
putting two sections in series and giving us
a full-scale capacity of 125 pufds.

Then we got into trouble—for we could
not seem to invent a satisfactory indicator
to show we had this thing in resonance with
the oscillator. The vacuum tube of a flash-
lamp was very broad—and our smallest
meter was bigger than our wavemeter,
which threw the calibration all out of gear.

Then I happened to remember s scheme
used at the Bureau of Standards. We
didn’t have the sensitive meter they use but
we got ouf, a substitute that worked won-
derfully—and cost just exactly 25¢. The
scheme was simply to screw a 1%-volt
flashlight lamp (10¢ at Woolworth’s) into
a small socket and connect the two bmdmg
posts of the socket by means of a 3" ring

of ordinary No, 18 wire. This thing was un-
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tuned, of course, When set 9” from the osc-
illator this untuned loop shows no life at
all, Now if the wavemeter is put between
them, a8 shown in Fig. 4, and then tuned to
resonance, the lamp will light very beauti-
fully and the indications will be the sharpest
you have ever gotten with a lamp.

In making up a permanent wavemeter
the condenser would go inside a box, the
wavemeter loop at one side of the box and
the lamp loop at the other side, somewhat
like Fig. 5.

Calibration

Calibration is dead simple. Start the
oscilator, tune in the Lecher-wire, locate
wires A and B as in Fig. 3F and reach for
the yardstick. Then leave both the wires
and the oscillator absolutely alone while you
tune in the wavemeter and mark the wave-
length on its scale. I will bet that the first
point is some odd one like 6.37 meters—but
it will be accurate.

Sending

By this time you are used to the ways of
the oscillator and have begun to wonder how
it will work with an antenna.

Antenna systems that will work at this

THE 5-METER WAVEMETER
S5-meter wavemeter made of Bruno 4-section con-

denser. Range with the coil shown is from 4-10
meters. Capacity of condenser when connectad as
shown is approximately 125 micromicrofarads,

wavelength are shown in Fig, 6. You will
recognize A as being our ancient friend
the Hertz oscillator and B as Marconi's
original vertical antenna. They are time
tested and are excellent radiators—even if
a lot of buncombe is being spread to the
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effect that they have just been invented at
this or that experimental station.
Assuming that you are using a C-302
tube and have the antenna losses down to
a decent value, the antenna current should
You will be sur-
away from

be from .3 to i ampere.

prised to find how far the

FIG 6
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antenna your wavemeter combination will
burn vut Mr. Woolworth’s lamps—also you
will probably be surprised to find that every
bit of metal in the neighborhood will insist
on absorbing power from the oscillator.

For satisfactory transmission it would
seem that some such mounting as given in
Fig. ¢ will be needed—out of doors.

Another possibility iz to work a larger
antenna system at a harmonie, as explained
by 8XC in the August issue. Keep the
coupling very loose tho—if yon don’t the
whole thing will “flop” over to the antenna
wave and work as a Meissner circuit on 15
or 25 meters—and we are not supposed to
show up in those neighborhoods.

The Receiver
It is hardly necessary to describe the
receiver—for it is just the fransmitter all
+
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FIG 7 KEYING SYSTEM

over again, Instead of the 5 watt tube use
a G-209 or else a UV-199 without a socket,
and still better without a base (See Fig. 6,
page 12, Sept. OST.) If you can’t get this
tube take the base off a WD-12 or a C-301A.,
Whatever tube is used it MUST be mounted

QST

October, 1924

on felt as shown in the figure just referred
to or you will have a horrible time with the
gignals.

The circuit iz exactly that used in the
sending oscillator—with the one small diff-
erence that the tuning is done by a 2-plate
{one moving and one stationary) wvariable
condenser connected from the
grid to the tilament and pro-
vided with & 10-inch wooden
shaft-extension to lower the
hand-capacity effect. It is
necessary to use the R.F.
chokes as before, else the bat-
teries will get into the argu-
ment snd you can’t move
vour feet without having the
zignal skip out of hearing.
Bince the currents are very
small the chokes can be
wound with the smallest wire
you ¢an handle in basket-
weave coils, or else you cam
use chokes wound on pencils
with the wire from the ever-
helpful Ford coil.

Ole‘..‘dQn]

Troubles
All these preliminaries will take you
about a week—-unless you are John Reinartz
who can do all of it in one evening—and
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then the real fun hegms. When the send-
ing key is put in the plate supply the note
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whines and whoops all over the scale. That
can partly be cured by not using too good
& plate supply. That isn’t exactly what I
mean—by using something that has a little
ripple on it. The voltage regulation of the
plate supply must be very excellent—in
other words the plate transformer must be
well designed, the rectifier large and with-
out sparkling or boiling., If a generator is
used it shouid be much too big for the job
and be flat compound—neither over-com-
pound nor under-compound. This is mighty
important, in faect even a& storage battery
is hard to *“hang onto” if one insists on

using pure D.C.

The trouble is plainly that the tube shifts
frequency when the plate voltage changes—
moral, don’t change the plate voltage—
much. This can be avoided by the keying
scheme shown in Figure 7.

WNP Nearing Home

ROBABLY by the time this issue of
P QST reaches you, WNP and Don Mix,

the “‘wireless operator,” will be home
from a fifteen months cruise into the far
north. Unless plans miscarry, the Bowdoin
will dock at Wiscasset, Maine, about Sep-
tember 18th.

Under the guidance of her owner =and
eaptain, Professor Donald B. MacMillan,
the sturdily built little auxiliary schooner
sailed from Wiscasset, June 23, 1023. She is
named after Bowdoin College, Dr, Mac-
Millan’s aima mater. Governor Baxter of
Maine and many hundreds of visitors saw
the departure of the Bowdoin, but nothing
like the number who will watch her as she
returns to the little”harbor at Wiscasset.
The expedition into the far north was for
scientific purposes and this was her first
trip with complete radio equipment for
transmission and reception. Being assigned
the call WNP (wireless north pole) she was
permitted to communicate with amateur or
commercial stations, depending upon cir-
cumstances. To our knowledge, no commu-
nication has been had with commercial sta-
tions, practically all of it being with ama-
teurs. .

Just a year apo, when the Bowdoin was
nearing KEtah, (reenland, Jack Barnsley,
Canadian "BP, became the outstanding
figure in amateur radio when he established
reliable communication with WNP for a
period of many weeks. Then there was a
long period of silence with a meager veport
of signals heard now and then. [n July
1BVR broke the long silence by taking &
brief message from her and then nothing
of importance happend until August 17th,
when & British amateur reported hearing
WNP. From early August Major Borrett,

*
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Canadian 1DD, has had a constant watch
out for WNP and his gang of ROTABs
stood by nobly. Taking turns, they camped
out for WNP night after night.

On August 20th TAV was in communica-
tion with WNP, but there was nothing defi-
nite one way or the other hecause WNP
was fading badly and QRN was heavy.
9EBT and Canadian 4DQ fogged WNP on
the 25th. 9CDYV took part of a press mess-
age thru heavy QRN and bad Q88 on the
26th,  Milton Mix, Don’s brother and
operator at ITS, heard WNP =zt this time.
On the 27th 9CDV went back after WNP
and took the balance of the press message
and learned that WNP was at Godthaab,
GGreenland. From this report we learned
that WNP was frozen in for 320 days—
brrrrl—it makes us shivver. The Greecley
Memorial, sent by the National Geographic
Society, was set up at Starvation Camp
on May 6th, according to the report, The
expedition covered 2000 miles with dog-
team and sledges in addition to carrying
out other scientific observations.

20BG also hooked up with Mix on the
27th and 28th, while 1CNA and 9BPF
iogged him but did not work him. 8PS
reports hearing WNP on September 9nd as
he was caliling Canadian 1AR.

1RV worked WNP on September 4th and
took some traffic, with a short press mess-
age. WNP was near Saglek Bay, Labra-
dor, having crossed over from Greenland, in
a fast run of 58 hours. At the time of
communication, WNP was entering Jack
Lane Bay, planning to arrive at Hopedale
on the Hth; Indian Harbor, the 7th; Battle
Harbor, the 10th; Sydney, N.S., the 15th;
and Wiscasset, Maine, about the 18th.

While no details are available at this
writing, 1RV again worked WNP on the
5th of September and 1TS had a brief
communication with WNP., Milton Mix was
on the key at 1TS and Don at WNP.

Don Mix’s own story will appear in QST
as soon as possible, but if in the meantime
you ean get to hear Captain MacMillan’s
lecture, don’t fail to go. He illustrates with

slides and movies and he will fascinate you
with a most interesting story.
—F.H.S.
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A Study of Superheterodyne Amplification

By H, A.

tion on the operating characteristics

of amplifiers employing the superheter-

odyne principle, more especially as to

amplification and selectivity, a series
of measurements were made on a typical
amplifier under practically the same con-
ditions that exist in actual reception of
radio telephone gignals.

The set used in these measurements was
made in accordance with the diagram of
Figure 1. Regeneration in the amplifier
stages was controlled by means of the
potentiometer (losser) connecied across the
A battery.

The only special care taken in the con-
struction of the set was in completely shield-
ing the oseillator and partially shielding
the amplifier to prevent induction of stray
voltages in the set. A gwitching arrange-
ment consisting of three separate switches,
widely spaced to reduce the ecapacity be-
tween stages, was incorporated in the am-
plifier, to enable cutting one or two stages
of amplification out of the circuit. To avoid
unnecessary mmphcatlon, these gwitches
are not shown in the diagram,

UV-201A tubes were used throughout
the amplifier with a filament voltage of §
and plate voltage of 80.

[N ORDER to get some quantity informa-

Definitions
In the superheterodyne system of ampli-
fication, the radio-frequency (R.F.} volt-
age to be amplified, which will be called the
signal wvoltage, is impressed upon a

R.F.

Snow”

added together, these two voltages produce
a composite voltage of varying amplitude,
which is impressed on the first detector;
this will be termed vhe R.F. inpui voitage.
This input voltage is partially rectitied by
the first detector, which thus impresses
upon the first stage of the intermediate-
frequency (LF. } .:amphﬁer, an LF. input
voltage, whose frequency is the beat fre-
quency of the R.F. signal and R.F. heter-
odyne voltages (see Fig, 1). {(Writers on
the superheterodyne * insistently overlook
the fact that vectification is necessary be-
fore there can be a resultant frequency.—
Tech. Ed.)

The R.F. input voltage is amplified by
one, two, or three stages of LF. ampli-
fication, coupled by fixed transformers
having suitable resonance aharactemstlcs,
and in  amplified form is melessed
upon the second detector, where it is rec-
tified to produce a direet current or sudio-
{requency output. This output will be
termed the response of the amplifier

For convenience the present measure-
ments were all made ubmg #n unmodulated
R.F. gignal voltage (C.W.); accordingly, the
vutput of the second detector is direct
current which can be conveniently measured
by D.C. instruments.

3-—Method

Two general types of measurement were
made:

1. Voltage amplification per LF. stage,
and amplification due to heterodyne action
in first detector.

2. Output from second de-
tector as a function of the

2 o Dyl Lor

frequency (wavelength) of

e the R.F. voltage.
Ee:‘ The R.F. signal voltage for
;;%5‘ v the amplifier was obtained
| Tamidss| e from the drop across the re-
I ) sistance through which a
Q:@L! radio freguency current was
- gt flowing. This c¢urrent was

supplied from a shielded high

frequency generator located

at sowe distance and feeding
through shielded leads. The

FiG t CIRCUIT DIAGRAM

detector in a suitable input c¢ircuit, com-
bined with a second R.F. voltage whose
frequency differs from the signal voltage
by u suitable intermediate frequency. This
second R.F. woltage may be conveniently
supplied by a separate oscﬂlat;or, and will
be lermed the R.F. heterodyne woltage:

*Radin Frequency Taboratories. inc., Boonton, M. J.

usual preliminary tests were

made to insure the absence

of direct induction. The cur-
rent was measured with a thermo couple and
galvanometer, the input voltage being cal-
vulated as the produet of the current and
the resistance through which it flowed.
Special single-wire resistances were used.
They had rigid, right-angle leads and all
units were subjected to preliminary tests at
the frequencies used to allow correction for
inductance and capacity.
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“The response of the amplifier to a given
input voltage is manifested in the plate
circuit of the second detector as a change in
the direct plate current of this detector. It
was measured with a direct current micro-
ammeter in series in the plate circuit, this
meter having the normal detector plate cur-
rent balanced out with suitable batteries
and resistances so that it indicated directly
changes in the plate current. This response
is a direct measure of the signal intensity
which would be obtained in a telephone re-
ceiver in the plate circuit of the second
detector for a completely modulated ve-
ceived voltage imposed on the input.

The voltage amplification of any given
stage or combination of stages in the am-
plifier wasg determined as follows:

First: With the stages to be measured
included in the amplifier, a 750-KC. R.F.
sigmal voltage (400 meter wavelength) was
impressed on the input circuit of the first
detector and the amplifier was adjusted for
best reception. This adjustment consists
of: (1) tuning the oscillator to a fre-
quency at which the beat note is most
strongly amplified by the LF. amplifier;
{2) adjusting the oscillator coupling to
give optimum strength of R.F. heterodyne
voltage, as indicated by maximum response;
(3) adjusting the stabilizer (losser) on
the IL.F. amplifier to allow maximum (or
any desired vaiue below maximum) of ré-
generation. The amplifier being adjusted,
the response was noted on the balanced
micro-ammeter in the plate circuit of the
second detector.

Second: The stages to be measured were
cut out of the LF. amplifier, and the re-
maining stages were readjusted for best

reception w1thout changing the osullator
-coupling. The R.F. signal voltage was in-
_ereased until the detector response was the
.same as that previously obtained when the
stages being measured were included in the
amplifier,

The response being the same in both
scases, the intermediate-frequency voltage
cimpressed on the second detector must be
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the same in both cases, and the ratio of the
two signal voltages for equal response must
be independent of the reciification charac-
teristics of the second detector. Thus if the
amplitude of the I.F, voltage impressed by
the first detector upon the amplifier were
directly proportional to the R.F. signal
voltage, this ratio of the two voltages
would be exactly equal to the voltage am-
plification of the stage or stages which were
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FIG 3 FIRST DEIELrOR

cut down when the signal voltage was
changed. This LF. voltage is, of course,
produced by the rectification of the R.F.
signal beating against the constant heter-
odyne voltage from the osecillator, and
according to the theory of heterodyne
detection, should be proportional to the
R.F. gsignal. It was considered advisable
to verify this point experimentally for the
voltage amplitudes and the particular de-
tector tube used in the course of these
measurements., This was done as follows:

Measurement A,

Relation of Response to Signal Voltage

The LF. amplifier was provided with
coupling transformers approximately res-
onant to a frequency of 30 KC (10000
met.rs). The R.F. signal voltage was set
at a frequency of 750 KC (400 meters) and
the R.F. heterodyne voltage was set at a
frequency of 780 KC and optimum ampli-
tude. This optimum amplitude was not
critical and was substantially independent
of frequency over the range of frequencies
used. The R.F. heterodyne voltage was then
kept constant in amplitude and frequency
and the amplitude of the signal voltage was
varied over suitable ranges, measured in
millivolts, and the response was measured,
with the first detector operating directly
into the second detector, both without in-



22 QST

termediate stages and with one,
three, intervening LF. stages.
Curve 1. Figure 2, shows the response in
mlcroamnereb. plotted against gignal volt-
age in millivolts {constant heterodyne
voltage) for the first detector working into
the sucond detector through only one LF.
transiormer. Curve 2 shows the input
response of the second de-

two, and

characteristic
tector, plotted for comparison on the same
ordinate scale. UInder the conditions of
(urve 1 the output voltage from the first
detector iy eaual to the input to the second
detector, therefore the abscissae of Curves
i and 2 for any given set of ordinates
furnish the data for a curve on the first
detector zlone showing I.F. output voitage
from this detector as a function of R.F,
signal voltage, under the given conditions

FIGNAL VRTAGE — MILLIVOLTS

INPUT -RESPONSE CURVES

[
FlG. 4

of constant heterodyne voltage. This
eurve {(Fig, 3. Curve 1) iz not quite a
straight line. The second curve of Pig. 3
shows the ratio of these two voltages as a
function of the signal voltage, and is thus
& measure of the heterodyne amplification
in the first detector. This amplification
varies somewhat with the signal amplitude,
but Curve 2 furnishes.the necessary data
for wcorrections on voltage-amplification
measurements by the method outlined above.

Figure 4 is a set of signal-response curves
for one stage, two stages, and three stages
of LV, amplification. [t shows graphically
the advantage of adding I.F. stages, and
also indicates by the similarity in their
ghape to the shape of the input response
curve on the second detector, that the only
non-linear element in the whole system is
the second detector.

Voltage Amplification
Amplifier
Following the procednre outlined on page
20, measurements of the voltage dm‘phh(‘d-
tion in the LF. stages were made for two
types of [.F. transformers. Most of the
measurements were made with R.F. gignal
voltages of 0.1 to 24 miilivolts and over this
range the amplification in the first detector
varies less than 8%, which renders un-
necessary the use of (‘urve 2 Fig. 8 for cor-
rection purposes. In a few measurements
where the signal voltage exceeded 25 milli-

Measurement B.
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volts a correction was made fo mmpensate
for the change in amplification of ithe first
detector,

The average of a considerable number of
measurements of the amplification for each
stage in the amplifier and for the whole am-
plifier are given in the following table:

The two types of transformers used are
designated by the letters GR and DX, the
type designated as GR operating nominally
at 10,000 meters aund that designated as
X operating at 5,000 meters. The trans-
formers of each set are practically iden-
tical among themselves.

Transformer

¥ u]\“age Amplification

‘L‘otal

2.4 3400
g 700

If regeneratlon in the mtermedlate stages
was increased to the maximum possible
withount oscillations occurring, the total am-
plification was increased to about 10,000,
Under these conditions the amplifier could
be used for reception of felegraph signals
(CW, spark, etc,) although the distortion
is entirely too great for satisfactory tele-
phone reception.

Since the output of the second detector
is proportional to the square of the ampli-
fied I.F. voltage for weak signals, it is seen
that the total increase in output on a weak
signal, due to the LF. amplifier {3 enormous.

The wvalue in the above table for any
particular stage represents the actual in-
crease in amplified I.F. output produced by
adding that stage to the amplifier. For
example, with GR transformers the first
detector amplifies the signal voltage 4.8
times. When 1 stage Ib added to this, the
resulting LF. voltage is amplified 356 times
more; when a second stage is added a fur-
ther amplification of 8.5 times is obtained.
The above figures do not necessarily mean
that when three stages are used the ampli-
fication is divided up among the stages
aceording to the value given.

Regeneration

The factor which limits the amplification
when receiving telephone signals is the
distortion which becomes apparent as the
regeneration is increased and as there is no
definite point where thig distortion begins
to be noticeable the adjustment of regen-
eration for best reception is rather in-
definite. For this reason it is difficuit to
repeat amplification measurements after
re dwus‘tlnsz the amplifier with a variation
of less than about 25%. These conditions
exigt in actual reception, however, s0o no
attempt was made to obtain more accurate
values.

Since the amplification measurements
were made with an unmodualated input
voltage it was necessary to have some means
of adjusting the regeperation to a point
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corresponding to that for best reception of
a phone signal. It was found in receiving
phone signals that the distortion due to
regeneration was reduced to a negligible
amount when the mean grid voltage was set
at zbout .2 volts below the voltage at
which oscillations begin. That is, the mean
grid voltage was gradually made more nega-
tive until oscillation began, then a change
of --.2 volts from this point reduced the
regeneration and distortion sufficiently for
good reception, ag judged by the operator.
This method of adjusting the amplifier was
used in obtaining the values given in the
above iables, These wvalues, then, cor-
respond to conditions practically the same
as used in actual reception and represent
the maximum amplification that it is poss-
ible to use for good clear reception of phone
signals.

Measurement C.
Variation of Response with Wavelength

The last series of measurements were
made to obtain some information as to the
selectivity of the superheterodyne amplifier.

First, using three stages of amplification
with the amplifier adjusted for best recep-
tion at 400 meters and with the regeneration
increased until close to the oscillation point,
the response was measured for various fre-
guencies of R.F. signal voltage. The am-
plitude of this voltage was kept constant.

Second, with the same input voltage, the
regeneration was reduced to that corres-
ponding to guod reception of a phone signal
and again the response for varying fre-
quency was obtained.

Curves 1 and 3 of Fig. 5 show the results
of these measurements.

Himilar curves were obtained using one,
two and three stages of amplification with
the amplifier adjusted to conditions cor-
responding to good phone reception. In
Fig. & are given wavelength-response
curves for the GR transformers with the
heterodyne oscillator set at 400 meters.
Fig. 7 shows similar curves for DX-trans-
formers with the heterodyne set at 370
meters, except that only one-half of the
complete resonance curve iz shown, the
wother haif being below 370 meters and prac-
ttically symmetrical with that shown.

Discussion of Results
Distortion in the Superheterodyne

Two kinds of distortion may exist in the
:superheterodyne amplifier when receiving
telephone signals, the first of which is due
sto the fact that the response is not directly
proportional to the input voltage to the am-
plifier, as shown by the curves in Figs. 2,
3 and 4. The source of this distortion may
be divided into two parts: (1) Variation
in amplification in the first detector and
in the amplifier stages with different input
woltages and (2) lack of linear relation
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between input and response of the second
detector,

(1) Variation of amplification with diff-
erent input voltages is comparatively small
over the range of voltages ordinarily used
with the amplifier, and as a source of dis-
tortion may be neglected.

(2) The lack of linear relation between
input and response of the second detector
as shown in Curve 2, Fig. 2, and which is
also evidenced in the lower ends of the
curves in Figs. 2 and 4, causes distortion
when receiving weak signals. The response
curves are practically straight lines between
responses of about 150 and 1200 micro-
amperes; above 1200 the slope graduaily
decreascs again. So for very strong sig-
nals, such as would correspond to a response
above 1200 microamperes, distortion also
occurs. For signals corresponding to re-
sponses between about 150 and 1200 micro-
amperes, there would be practically no dis-
tortion produced in the second detector.

The maximum voltage that can be ap-
plied to the amplifier without producing
distortion is limited by the characteristics
of the second detector itube rather than by
any of the preceding tubes.

The second source of distortion, which is
bv far the more important, is due to the
sharpness of the peak of the wavelength-
regponse curves.

Curve 1 of Fig. 5 shows this variation
with wavelength when using high regen-
eration in the intermediate stages. If the
amplifier was so adjusted that the peak of
this curve was set on a 400 meter ielephone
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ca rier wave modulated at 2000 cycles, the
two side frequencies corresponding to this
modulation would be at the positions shown
by the vertical lines. The response of the
amplifier to the carrier wave in this case
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would be about 12 times as great as the
mean response to the gide frequencies.
Under these conditions, considerable dis-
tortion was apparent when actually receiv-
ing telepuone signals.

With ' regeneration reduced sufficiently
to give signals of good quality, the wave-
jength response Curve 2 was obtained. In
this case the response to a carrier wave
modulated at 2000 cycles would be about
4 times. as great as the response to the
side frequencies.

In ovder to compare the distortion shown
in the curves of Fige. § to 7, a ratio of
the response obtained at the peak to the

response obtained at arbitrary side fre-
quencies 2000 cycles on each side of the

peak may be taken as an indication of the

distortion. This can be expressed as per
cent. distortion by using the ratio:

Pistortion —:

{Response ut peak) - (response at 2000N side freq.)

[ response uf peak)

0 distortion would mean that no decrease
in response occurred for frequencies 2000
eycles on each side of the carrier wave;
100% distortion -would mean that the
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response had dropped to zero within 2000
aveles of the carrvier wave,

Tre curves in Fig. 5 show distortions as
follows:

Ve r Cent. Ihu‘m‘hon

the
and 3 stages of

By the asame method, distortions

obtained . when using 1, 2
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amplification with both types of transfor-
mers, from Figs. 6 and 7 are as follows:

Per (,ent. Distortion

Transiormers 1 Srave 2 Bunges 3 Stages
GR . Ti. 48,
DX 53. 40, Th.

The average of the above values is 56%.
Since they were obtained with amplifier
conditions corresponding to reception with-
out apparent distortion, it follows that &
distortion of the neighborhood of HO%, asg
caleulated herein, can exist without serious-
iy affecting the quality of a telephone
signal.

Selectivity

The selectivity of an amplifier, which
may be detined as its effectiveness in reduc-
ing interference from aignals on wave-
lengths near the one to which it is resonant,
is shown not so much by the sharpness of
the peak of a wavelength response curve
as by the height of this curve &t some dis-
tance on each side of the peak.

wince the response curves in Figs, 6 and
7 are irregular at the lower ends, using a
measurement of the height at a given dis-
tance each side of the peak to indicate
relative selectivities is unsatisfactory. A
better measure of the selectivity for these
particular curves would be the width of
the peak in meters at some arbitrary low
value of vesponse, say H% of the peak
vaiue. Ii’ we divide the average wave-

ubtam a belectlwty “factor which lS in-
dependent of the wavelength.

This selectivity factor is given in the
following table for both types of trans-
formers:

T wmlurmers Selec tiv'tv Factor
i btag‘e- 4 S-tages 3 Stages Average
T 27 39 79
DX A3 36 62 50

Comparison of Transformers

‘The 3R transformers give a greater am-
plification than the DX transformers when
using 2 ov 3 stages, although in one stage
the DX is higher owing to the higher
regeneration produced by this transformer
in one stage.

The distortion is about the same for bnth
transformers with the exception of 1 stage
of GR transformers. The low distortion
shown in this case is also due to the low
regeneration existing in one stage with GR
transformers. FEqual distortions with both
types of transformers might be cxpected
since this factor was purposely set ag nearly
conistant as eould be determined by judging
the uuality with the ear.

The selectivity faetor for the GR trans-
formers is lower in a!l three combinations
of amplifier stages than those for the DX
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transformers, the average being 29 for the
GR and 50 for the DX

In practical operation it was found that
a wide range of audible frequencies pro-
duced by beating of the oscillation and sig-
nal frequencies was very audible in the
telephone receivers when using GR (30
ke.) transformers in the amplifier. This
was somewhat objectionable and interfered
with the reception of a signal when receiv-
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ing one or two signals having wavelengths
near together.

With DX (60ke.) transformers these beat
ircquencles could not be heard.

Considering the above facts: that while
the short wave transformer does not give
an amplification quite as great as the long
waye iransformer for the same distortion,
it is more selective and it is not as noisy
when tuning as the long wave transformer;
it appears that the 30 ke. (10,000 meters)
used in the GR transformers it too low a
frequency for best results in the IL.F. am-
plifier. This work was not designed to be
an investigaiton of LF. transformers, but
it points to the general conclusion that a
higher intermediate frequency is better
from an operating standpoint. There is
moreover, no fundamental reason why
transformers cannot be designed to yield
as high amplification per stage at 3000
meters as is given by the GR transformers
at 10,000 meters.

Summary
The most important result of this investi-

gation is the peneral conclusion that with
an efficient type of LF. transformer, using
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controlled regeneration in the LF. stages,
it is possible with 3 LF. stages to obtain
a voltage amplification as high as 3500
fold ahead of the main detector, without
serious distortion due to the elimination of
side bands. That is, a modulated voltage
received from a radiophone transmitter and
impressed on the detector may he 3500
times as great with the superheterodyne
amplifier as without it. The amplifier used
in these experiments employs five UV-201-A
tubes ahead of the second detector. If the
first detector be used as oscillator without
loss in heterodyne amplification, as is said
to be done in the superheterodyne sets of
the Radio Corporation, then we can assume
as a gafe maximum the factor of 3500 in
four tubes ahead of the detector.

The amplification furnished by the stand-
ard neutrodyne circuit is about 7 in the
first stage and 4 in the second with an in-
erease of 10 to 15 in the commercial sets
due to uncompensated regeneration. Thus
we can take the factor 300 to 450 with two
tubes, as characteristic of the neutrodyne.
Uncompensated tuned radio frequency
stages, such as the simple Variotransfor-
mer system are of the saime order of mag-
nitude for two stages, and increase by a
factor of about 2 on adding a third stage.
Thus a gafe estimate for uncompensated
tuned R.F. amplification is 300 with two
tubes and 600 with 3 tubes, These figures
furnish some basis for estimating the rela-
tive order of magnitude of superheterodyne
amplification.

1XAM Copied Solid in

Australasia

N May 20th, station 1XAM, John L.
Reinartz, was calling CB8 at Buenos
Aires. Directly afterward he talked

for a time with 9ZT.

All of this was copied by New Zealand
1AQ, Mr. R. White, and by Australian
‘?.BQ, Maxwell Howden. 1AQ gave the time
as 8:00 p.M. and 8BQ as 7:00 p.M. This
checks, as there is one hour’s difference be-
tween Australian and New Zealand time.

1XAM was on 108 meters and was using
an input of 1000 watts.

SOME puP 8ux + IDEW



26 Qs8T

October, 1924

The Receiving Coil Problem

The Author of “The Basket Weave Coil’’ Discusses
Spiderweb and Cylindrical Evils

By Greenleaf W.

Y BRIEF investigation’, coniined
ag it was to a vig-zag wound cylin-
drical coil of three and & quarter
inches diameter, has barely scrateh-
ad the surface of the real problem.

I valled this particular form of coil the
i.A'urenz, which perhaps needs some qualifica-
tion, Altho the particular method of wind-
ing Is with turns which zig-zag across
each other is now twenty years old in thlS
art, it was first applied, it my memory is
not at fault, only to flat or spider-web coils
by the Lorenz Company, and eylindrical coils
embodying this principle of winding are
not only more recent, but until QST began
its series of articles on the low lmh tuner,
were comparatively little known in this
country.

Speaking of spider-web eoils reminds e
of the fact that their only raison d'etre is
one of convenience; because they sre fat
they fit nicely in a cramped, Procrustean
tuner arrangement. I satisfied myseif some-
time ago that for similar dimensions they
are wnot as efficient as eylindrical coils, even
if, as in their more modern forms, the im-
portant dielectric of the spokes is removed,
and for this reason I abandoned their fur-
ther <tudy. Probably for a given inside
diameter of the spiral spider-web coids of
the same inductance but of different wire

gauges would show somewhat similar ¢urves
to these I made for the cylindrical coil.
hpturmng to the subject of cylindrieal
coils, it seews ¢1together likely that the zig-
e nr‘efhod of winding is most useful when

*(.;hl?f Bngineer Wireless Specialty
inventor of the <rystal «
39, Sepiember

Apparatus Co.;
or,
“The Basket-Weave

&1

teeto:
Q8T,

Circular 74 of the Bureau of Standards: 60¢
cash  from Supevintendent of Documents, Wash-

mg—ton D.C.
8-Ree tihe way in which the Basket-weuve coil
measurements  were plotted in the September

article.

Pickard*

the coils are closely wound., I the furns

are spaced apart iugltudmallv, the advant-
age of this lateral spacing is rapidly lost,
and a plain helical winding should be just
ag efficient. A plain nelical coil with spac ad
turns requires some form of support, that
is, # certain amount of imperfect dlelectru‘
in the coil structure, But this suppore iy
not necessarily & tube; it may he reduced
to three thin hard rubber combs supported
on & light central spider, as with heavy wire
the eoil will keep its shape periectiv on
such & frame. With a support as I have
just outlined, and bare wire for the coil, 1
think we could forget about dielectric IOb‘:eS,
and concentrate on the remaining variables
of coil diameter, wire gauge, spacing and
frequency.

I hearwdly agree with you that the rami-
fications of this problem are endless; for
this reason alone we should not bite off more
than we can comfortably chew, if useful
results are expected in a {imited time, There
is no special difficulty about such an investi-
gation, the apparatus for measuring high
3requencv resistance is simple and well-
known® and all that is needed in addition
is someone who will spend & few days or
weeks in making up and measuring a series
of coils. I'd like to do it myseif, but I am
busy just now trying to find out what the
waves from WGY do when they pass from
dry sand to wet salt water at sbrook
Beduh {(some of the waves bounce back and
mix it up with later arrvivals) and
equipment T am using for this purpose does
not lend itself very well for work on the
coil problem.

My suggestion ig that the initial investi-
gation should be ilimited to cylindrical
spaced-turn eoils of four, six, eight and
twelve inches diameter, wound with four
widely different sizes of wire, such as Nos.
16, 12, 8 and 4. Four different spacings
n11g=ht be used, starting with the turns near-
ly in contact, o that only sixty-four coils
need be constructed. If measurements were
made at three frequencies, there would be
less than two hundred rvesistance determin-
ations, and a tabulation of these results, or
their plotting®, should give an execellent
survey of the field. After the best colls
in each diameter were approximately de-
termined, a few additional coustructions
and measurements wmight be required to
determine the best coils more precisely. No
doubt the best coils in each diameter wounld
form a series decreasing in resistance with
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increase of diameter, and as the diameter
increased the best size of wire would also
increase, similarly the optimum spacing.
Coils under four inches in diameter are
probably too small to be efficient, and any-
thing over twelve inches is too big for re-
ceiver use.

Altho this sounds.like a lot of work, the
chances are that the first few measurements
would show the absurdity of certain con-
structions, and perhaps half the work could
be eliminated.

Cunningham Tubes Direct Too

ESERS. E. T. Cunningham, inc., have
advised us of their wxlhngness o
supply Cunningham power tubes

direct to vur members when they cannot be
ohtained locally, in the same fashion as the
Radio Corporation of America agreed to do
as announced on page 25 of QST for
August, which see.

It is necessary first to endeavor to pur-
chase the tubes from your dealer. 1f un-
able to procure them from that source, H.
T. Cunningham, Ine., 182 Second St., San
Francisco, will sell the C-302 5H-watter and
C-308 H60-watter direct upon receipt of cash
or money order, together with a statement
that the tubes could not be purchased locally
and giving the names and addresses of the
dealers that did not have them. The
arrangement applies to these two power
tubes only.

—K.B.W.

Standard Short Waves
for Both Coasts at Last

6XBM Joins WWV

5 ANNOUNCED in the regular weekly
A R.R.L. broadcasts, 6XBM has joined
WWYV in sending standard waves.
6XBM is the station of Leland Stanford,
dr., University at Palo Alte, Cal. A trip
to the coast was made by Mr. Walls of the
Bureasu of Standards and much very care-
ful work done to make absolutely suve that
the transmission of 6XBM comes up to the
high standard that has been set by WWV,
the Bureau's own station at Washington.
Three different check methods were used.
We do not know what all three of them
were but know that some standard wave-
meters were sent across, also that trans-
mission tests were made and the received
wave carefully measured. The first sched-
ules of 6XBM were unfortunately received
too late for September QST.
Both WWYV and 6XBM can be depended
on for accuracy better than 3/10 of 1%.
Notice that all schedules are given in
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Standard time, each station using the tlme
of its own region.

Information oii the use of these {rans-
missions is given in Bureau of Standards
Letter Circular No. 92 which may be had
by applying to Radio Section, Bureau of
Standards, Washington, D.C.

We expect the transmission of still
shorter waves next month—wateh the
weekly A.R.R.L. broadcasts for details, If
you don't know about these broadcasts get
into touch with the nearest Traffic Depart-
ment official whom you will find listed in
the front of each issue of QST.

Schedule of Frequencies in Kilocycles

{ Approximate wave lengths in meters in

parentheses)
Time* Oct. 8 Oet. 21
10:00 to 10:08 P.M. 1350 1900
(222) {168)
10:12 to 10:20 P.M. 1420 2000
{211) {150)
10:24 to 10:32 P.M. 1500 2200
{200) (1386)
10:36 to 10:44 P.M. 1600 2400
(187) {125)
10:48 to 10:568 P.M. 1700 2600
(176) {115)
11:00 to 11:08 P.M. 1800 2800
(187) {(107)
11:12 to 11:20 P.M. 1900 3000
(158) (100)
11:24 to 11:32 P.M. 2000 3200
{150) (98.7)
*Hastern btandard time for WWV, Wash-

ington,
*Pacific Standard time for 6XBM, Palo Alto,
California.

Be Careful, Gang

HE new regulations of the Department
Tof Commerce permit operation on 75-80,
40-43, 20-22 and 4-5 meters only if

1—TYour license has been changed to per-
mit such operation.

2.-You are using an inductively coupled
sending set.

Many do not seem at all clear on the
second point—there must be absolutely no
electrical connection of any sort between the
antenna and the tubes. For legal circuits
see page 13 of September, QST.

Remember that you don't necessarﬂy have
an inductively coupled set just because it
happens to use two or three coils. The
usual “1DH” and shunt-feed reversed feed-
back ecircuits, for instance, use two coils
but are not loose-coupled and therefor are
not legal on short waves.
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Transmission Experiments at 8AQO

Part I
By 8. Kruse, Technical Editor

N THE first part of this article two prob-
lems were given; 1, the comparison of
large and small antennas at the same
wavelength, and, 2, the comparison of
ground connection with counterpoise
when using the same antenna.

The antenna comparison will occupy most
of this installment but the counterpoise-
ground comparison has not been entirely
completed and will first be considered in
another fashion.

For the moment let us continue to regard
the “number one” antenna, shown in Fig.
[

Lrd

o Radiation Resistance
. It ig interesting to calculate the fashion
in which radiation registance varies as the

It is good to get an idea of the way they
would eompare if their fundamentals were
the same. 'This can be done with some de-
gree of correctness by simply shiding one
curve along the wavelength scale until the
two fundamentals coincide. ‘This has been
done in Figure 10.

A gimilar comparigon can be made in the
case of the field strength curves which were
ghown in the first part of this article as
Figure 6. These are reproduced again in
Figure 11, first as they were originally
shown with the wavelengths in register and
then with one of them slid over so as o
put the fundamentals in register. It can
be seen that there is a distinet tendency for
the curves to become parallel, as one should

THE TRANSMITTING STATION
The counterpose is shown coming in over the top of the building.
The {rees and buildings to the right are about 200 feet distant altho

the photograph makes them appear nearby.

of the first instailment.

transmitting wavelength is changed. Or-
dinarily in such calculations one knows the
power in the sending antenna, calculates the
radiation resistance from a theoretical for-
mula and thereby arrives at some indieation
of the field intensity at the receiving point.
In this case we know the power in the
sending antenna and we also know the field
intensity at the receiving point. It is in-
teresting therefore to calculate back for the
radiation resistance. The calculation is ac-
complished by means of the formulas found
on pages 730 to 742 of Morecroft’s “Prin-
ciples of Radio Communication.” The
curves obtained from this calculation are
shown in Figure 2. As in the previous part
of this dscussion the same antenna is being
used first against counterpoise and then
against ground. This causes the two sys-
tems to have widely different fundamentals.

See the map on page 17

gxpect. The curve for the ground is lower
becanse of the greater ohmic resistance,
the effeet being especially great at the
iower wavelengths., At the higher wave-
fengths this effect is not of such great im-
portance, being swamped by the dielectric
resistance losses which oceur with both
counterpoise and ground connection.

The Wumber 2 Antenna

So far all work had been done with the
same antenna, aithough it had been used
against both counterpoise and ground. It
seems worthwhile to find out whether the
things that have been spoken of applied to
antennas in general or to only this one
antenna in particular., The Number 1
antenna {90 feet high and 60 feet long)
was replaced by the No. 2 antenna, Fig. 8,
which was 90 feet long and 65 feet high,
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More through accident than through design
its fundamental fell at 262 meters, quite
close to the 273 meter of the No. 1 antenna
when used against ground. The down-lead
of No. 2 was a2 cage in contrast to fan down-
lead of No. 1. In addition the spreaders
of No. 2 were made of iron pipe with the
wires soldered to them, The idea in general
was Lo make this antenna as different from
No. I as was conveniently possible.

The measurements which had been made
on No. 1 were now repeated on No. 2, using
the ground but noft the counterpoise.

The nodal points for the various wave-

lengths were located as described before
6 i
L N
£ Wire
e Faa

e o o e s 3 e o

I8
Feeden

v

a8 3
Lproesae
Hieby Wi e
'.:‘yweaa’(‘ s 19 lony

THE "NUMBER ONE“ANTENNA
FUNDAMENTAL TO EARTH.272m.
FUNDAMENTAL TO COUNTERPOISE 221 m.

Fig. 7

and may be seen in Figure 3¢ in part one of
this article.

in PFig. 12 are given the field strength
curves of the No. 1 and No. 2 antennas
when used against ground. In this case
it is not necessary to shift them since the
fundamentals are close together. Appar-
ently the No. 2 antenna obeys the same
general rules as the No. 1 antenna.

In PFig. 18 are shown the radiation re-
sistance curves for the No. 1 and No. 2
antennas, both used against ground. Here
also the two antennas have followed the
same general rule.

Maximum Qutput :t Various Waves
All of the foregoing has been reduced
to the same antenna input power. Most sta-
tions are not operate¢ in this way but use
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fixed filament voltage and operate the gen-
erator (or other plate supply) at its max-
imum voltage at all times.

This test was not run on a

seientifie

FiG 8

basis, The generator rheostat was simply
set clear over and the tubes operated with
the clips set at the best points which had
been found for each wavelength., These
were not necessarily the best points that
could have heen found. It is not pretended
that the efficiency of the set was the same at
each wavelength although the temperature
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FIG. 9

of the plates of the tubes did not vary
widely.
The adjustments are shown in Table B.
It is an interesting, although possibly
useless, operation to multiply one of the field
intensity curves by the power which the set
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was able to put into the antenna at each
particular wavelength, This has been done
in Figure 14 which shows a field intensity
curve for constant power at the transmitter
and another for the maximum power which

]

{
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is alwavs welcome and comfortlngf ’E‘here—
fore tesis were arranged on two successive
Sundays duoring broad daylight. During
these fests we dropped back to the basis of

THE RECEIVING HOUSE WITH ITS ‘LOOP
‘This station was described in part one of this article.

could be put into the antenna at each wave-
length using the conditions that have just
been deseribed. These two curves and the
solid curve of Fig. & therefore represent
what one may speak of as operating and
laboratory mndltlons respectively.,

Figure 14 by no means predicts what will
happen at a graat distance, it merely shows
what field strength can be generated at
a distance of 3000 feet—how effective the
station is in getting energy into the ether.
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What happens to it afterward in the way
of absorption, refraction, and the like is
another story—one that is beyvond control.

150 170

Practical Tests

A considerable portion of the radio world
has no faith whatever in measurements.
The only thing that counts is transmission
over a distance. We did not completely
share this attitude but nevertheless felt that
an experiment of this kind has so many

fixed power and station 8AQO transmitted
with & constant antenna input of 300 watts
while a group of five stations at Hartford,
Clonnecticut, made measurements of the re-
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ceived ~ gignal strength. The distance is

approximately 325 miles, all of this being
over land.
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The tests were run on schedule, the trans-
mitting station beginning at the longer
waves and working down step by step to-
ward 154 meters.

At this point it is well to say distinctly
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that we realize the extreme inaccuracy of
such observation. To begin with the audi-
bility meter is an inaccurate thing, in
addition it does not give any direct indi-
cation of ileld strength, and still in addition
to that it is being worked with a receiving
get about which one knows nothing at all
It is for this reason that 5 observers were
used; such a number gives a fair chance
that the average result will give some in-
dication* of what is really going on. For
this reason aiso several of the wavelengths
were repeated.

All of the veceiving sets used oscillating
detectors with one or two stages of audio
amplification. Beyond that there was not
the slightest resemblance between them,
nor was there any resemblance between the
receiving locations. In addition to this
there was wide divergence between the
audibility measuring devices themselves,
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gome of them not having been calibrated
until after the tests were made.

These things are pointed out, partly to
admit all of the errors that were possible
and partly to show that since any trans-
mission phenomenon which could distinctly
be recognized through all these weaknegses
must certainly have been of a very distinet
nature.

The points obtained scattered badly and
only the final curve is shown in Figure. 5.
Certainly there is no doubt that the trans-
mission - at 154 meters was enormously
better than that above 300. The very great
rise of the curve towards shorier wave-
lengths is due not only to the more effective

3
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radiation of the transmitting antenna sys-
tem but probably also the lesser absorption
of the shorter waves while traveling to the
receiving point. It is not likely that there
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was anything egpecially freakish about the
transmission condition because the receiv-
ing stations not only differed widely as to
the nature of their location but were-
scattered over an area about 20 miles
ACTOSS.
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Super-Regeneration and Short Waves
By A. L. Groves

young to say with any certainty what

is best for this or that purpose, so I

shall describe my tuner briefly, giving

the arrangement I have found most
satisfactory and leave the rest to you for
further aevelupment

As can be seen from the diagram, super
regeneration is the foundation of the cir-
cuit. Let me say quickly to those who have
found super regemeration unsatsfactory on
the longer waves, that this circuit operates
without squeals of any kind. Neither is
there a continuous roar.

Strange to say, the WD-11 or WD-12 tube
appears to be the most satisfactory for this
arrangement.

The tuning coils do not differ from any
other coils designed for the same wave-
lengths, that is, the inductances remain the
same as in any regenerative circuit. The
primary may be made to work on fixed
tune as many are doing with the ordinary
tuners today but personally I prefer the
tunable primary as shown. 7The secondary
condenser, ,,, should have a capacity of
about (25 micromicrofarads (.000125 nfd.)
which can be obtained with from five to
seven plates in an ordinary variable con-

SHORT WAVE development is too
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L1,Ct is the regular tuner primary.

2,2 is the regular tuner secondary.

1.3, C3 is the usual plate circut, from which C3
may be omitted,

€6, Phone bypass, as usual or a trifle larger.

L4, C4, 1.5, C5 make up the “super” part of the
circuit which oscillates at a high audio frequency.
This part of the circuit is described in the text.

The grid condenser is of the usual
type, a capacity of 260 micromicrofarads
(.00025 pfd.) being suitable. Although a
grid leak is shown, the circuit apparently
works equally well without it, although this
remains for each man to find out for him-
self after the set is put into operation.

denser,

-£.00025 ufd.) which ealls for

The coupling between the plate and see-
ondary coils should be variable. The con-
denser C; is not necessary though person-
ally T believe it is desirable. 1f used it
gshould under no circumstances have a cap-
acity of more than 250 micromicrofarads
eleven or
thirteen plates in the ordinary condenser.

(Notice that the description so far ap-
plies to any regenerative tuner. It is there-
fore possible to take your present ituner
and add the apparatus which is described
further on.—Tech, Ed.)

The Super Circuit

Now we come to the 1 ng-wave circuits
upon which the operation of the circuit
hangs. If these circuits are not working
properly the whole thing will be worthless
and will operate with the same old dis-
turbances that were troublesome in il
supers of the past.

The grid coil Ly is a duo-lateral coil of
1250 turns, which is shunted by a Dubilier
type 610 mica condenser having s capacity
of 1000 micromicrofarad (.001 pfd.) This
value is fairly eritieal.

The plate coil I, is a duo-lateral of 1500
turns and iz shunted by a Dubilier mica
condenser having a capacity of 2600 micro-
microfarads. This coil is so placed that the
coupling between it and the coil L, can be
varied easily from very close coupling to a
vight angle.

The telephone shunt condenser has a eap-
acity of 1000 micromicrofarads. The 8B
battery voltage should be about 45.

“Operation”

Turn on the filament and tighten the
coupling lxetween I, and L; antil the ose-
illating point is reached and passed and the
oscillations are about to stop. This point
is somewhat critical and it will take a few
trials to find the best place. Once it is de-
cided upon, no further adjustment is needed
A faint high pitch hum will be heard in the
phones, so faint that you have to listen for
it. Now tune for signals with the usuai
controls of the regular funer. With a Ilttle
gxperience results may be somewhat im-
proved by trying different B baitery volt-
ages and different capacities across the
phones. As mentioned, the whole scheme is
subject to modification. The most import-
ant consideration is not to vary greatly from
the above recommendations at first, but to
make your own changes afterwards when
you have learned to use the circuit. The
success of the whole thing seems to hinge

on the e¢xtremely low frequency of the
“super” oscillator. L .
The regenerative circuit tunesg in the
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regular manner and by always holding the
“super” cirecuit at the point where it is
about to stop oscillating, the writer finds
that heretofore objectionable howl, squeals,
and rushing noises, so common to super
regenerators, are to a consderable extent
eliminated.

“Results”

The results will not be very ‘“super-re-
generative’” in their characteristics. Selec-
tivtiy seems almost as great as with an
ordinary regenerative set, although at my
location, 40 miles from the nearest trans-
mitter, this has been hard to determine. [
am sure, though that it is more selective
than the usual super regenerator. A slight
broadness of tuning is noticeable at the
short waves because it helps to hang on to
short wave stations which are swinging
zlightly.

Signals that are audible with 2 regular
regenerative set are improved to about
double their strength by this circuit, and
signals that are beyond hearing with any-
thing in the regenerative line can be heard
with good audibility. The average increase
in range appears to be something like 40
percent over a vegenerative receiver. This
iz done without the wusual ear-splitting
noiges obtained by adding an audio ampli-
fier. As there is nothing whatever in the
noise making guality of a receiver to gcare
one away from its use, there seem to be but
two things to consider before putting such
an arrangement into general use, These
are selectivity and 1nte1ierence-hv radia-
tion. Where I am located, it is hard to de-
termine either of these things.

I will be glad to hear from anybody in-
terested in experimenting with a set of this
kind for waves below 100 meters,

Communication with VDM

LATE report advises that 1BIS heard
A YDM on July 4, 6, 7, and 10. $DCW
also reports hearing VDM on July b
and 6. On August 25, 26, 27, Canadian
4FV worked him several times, exchang-
ing messages while it was full daylight at
Pond’s Inlet, Lancaster Sound, where VDM
was Iocated at the time. (Ja.nadlan 9ATL,,
3C0O, and 3VH all tied in with some of this
work, assisting when necessary. 9AL
passed & message to VDM on August 28,
thru heavy QRN. VDM is now using about
145 meters, instead of 120. 3AVN and
Canadian 5CT report hearing him on
August 27 and 26 respectively. 9DDP and
OEEG hoth worked *“Bill” Choat on the
morning of the 27th, 9EEG, by the way,
using a 5-watter.
TGR managed to hook up with VDM on
August 28th and reported strong signals
on about 145 meters.
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Sixth District Amateurs
Attention

HE annual convention of the amateurs
Tof the Sixth Radio District will be held

at Modesto, California, this year on
November 7th, 8th, and 9th, under the
auspices of the Modesto Radm (lub. The
convention promises to be the higgest the
Sixth District has ever seen, and with all
of the things they have planned for the
convention—OQ Boy, you just can’t afford
to stay away!

A big feature of the convention will be
the awarding, to the best all around ama-
teur station in the Sixth District, of a real
trophy. This trophy will be a replica of
the famous Wouff-Hong. It will probably
be about six inches long, suspended by silver
chains, and engraved each year with the
call of the winning station. A committee
of prominent Sixth Distriet radio men will
act as judges in awarding the prize, In
order to wmake this memento something
worth trying for, the Wouff-Hong is going
to be made from the plates and grids of
“shot” vacuum tubes! Every ham who has
one or more hurned out tubes around his
shack should get busy right now and send
the “innards” to Mr. 1.. J. Wren, 6BDS, 911
i1ath Street, Modesto, California, and con-
tribute his part toward the sacred Wouff-
Hong! Though this is, strietly speaking,
a Sixth Distriet affair, plates and grids
coming from amateurs in other parts of the
country will certainly not be refused, ac-
cording to Mr. Frank Flowers, 68T, pres-
ident of the Modesto Club. The more the
merrier—and the larger the resuiting
Wouiff-Hong!

Many other things of interest are planned
for the three days of the convention. Mr.
K. B. Warner, Secretary of the A.R.R.L.
and Mr. A. A. Hebert, Treasurer-Field
Man of the League will be on hand to meet
the Sixth Distriet hams and discuss matters
pertaining to League activities.

Make your reservations NOW! Write
Mr. L. J. Wren, at the address above, telling
him that you will be there with bells on and
to save a place for you!

SAY RID T WE DONT 22
M55 A LICK— /-/ :
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A 100-Foot Wooden Tower

By Trendall Rowe, 7AGI

HE wooden tower has a number of
advantages over the straight wooden
pole, chief among which are its
great 1‘igidity and strength. Few
guy eres rwed be used, whlch is an

ance. 1t does not “obstruet the vard and
does not absorb as much energy Ffrom the
antenna field as does a wooden mast with
nore guys.

The tower at TAGI is built on four cedar
posts set on the corners of a five-foot
square,. The posts arve four inch by four
inch and are set 30 inches in concrete. The
tower tapers so as to be one foot square
at the top. The vertical corner timbers ave
two inch spruce. The base construction is
ut one inch by two inch clear through, as
is the cross bracing.

The first cross braces are placed two
feet above the ground; thereafter they are

placed every five feet up to the 42 foot level.
For the next 36 feet the ¢ross braces are
spaced four feet apart, and the rest of the
tower they are spaced three feet apart.
The diagonal braces are fitted as the con-
gtruction of the tower proceeds. The system

of splicing the 2” by 2" corner pieces is
shown in the drawing while the photo-
graphs explain the rest of the construction.

The tower is topped off with a 12” wooden

square into the corners of which the 27
by 2” corner pieces of the tower are htted
This is shown in the drawing.

Material List
480 lineal feet 2” x 2" Spruce

80() [y 1'! X 2” [

16 # 4" x4 Cedar or Redwood
20 ¢ ¢ 2rx4r Fir
600 feet #10

(}alvanized iron wire
750 (13 1“ % I3
16 Bolts 14” x 6"
0’,{ i % I’:"
36 strain- knob or egg insulators
1 Pulley
3 p,allons Marine Paint for 2
4 guy wires for 83-ft. level
l % [y 50 tt [
Raising apparatus:
1 Gin pole 40’ x 9 base and 6” top
Good %" or %7 tackle, 1 to 4 ratio

coats

Guying and Trussing

The strength of the finished tower de-
pends entirely vpon the care with which the
braces are fitted and nailed and the truss
wires (internal cross wires) are adjusted.
No. 10 or No. 12 galvanized iron wire can
be used, The g"reatest care should be taken
in making the truss wiring as accurate as
possible.

Four or eight guys may be used to hold
the finished tower in place, but the writer
used and prefers eight because of the
greater factor of safety.

The base of the tower is further
strengthened by bolting a 5 foot length of

e e e e e e e A LB TR WAAN Al RIEL AU T URATT
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2" by 4" lumber to the foundation post

and the cornerpiece of the tower. This is

shown in one of the photographs.

Raising the Tower

The tower is raised by using a 40-foot
gin pole. This pole must first be erected
and guyed. The way of doing this may be
learned by watching a telephone line gang

arecting poles. A man with pole-line ex-
perience can speed this job up very much.
When the gin pole is up, two of the tower
legs are hoited fo the base post and lifted
with these bolts acting as pivots. The gin
pole must of course be so located that this
zan be done without excessive strains.

Shutting Down An

Interference Factory

OW would you like to live next to a

large and enthusiastic spark station

whose operator cheerfully “sat on the
key” and let the spark run all day? Enough
to make anyone see red isn't it?

Very well—that is exactly what happens
to the poor chap who installs a radio Te-
ceiver near one of the electrical dusi-savers
thai are used by smelters and cement mills.
The “Cottrell Precipitator” is a fine piece
of engineering work—it has stopped a good
many thousands of dollars from escaping
up the stack—but it certainly does raise
perfectly sinful radio interference in some
places., If in any doubt about that one hasg
only to ask the radio men of Tacoma, Wash-
ington, or those from Miami, (lobe. and
Superior Arizona. Their evidence will be
positive encugh—also vou will learn new
ways of using the few cuss words that we
have in the English language.

At (ilobe and Miami things had become
intolerable and fthe Radio Service was
appealed to. Colonel J. ¥, Dillon, 6th Dis-
trict Supervisor of Radio, came to Globe
and tackled the job in his usual energetic
faghion, The details are given in the
“Radio Service Bulletin” (Dept. of Com-
merce} for June 2 and those having
occasion to tackle a similar job are urged
to read the account in detail. The follow-
ing abbreviated account and illustration
are taken from “Radio” for July.
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“As similar trouble iz being experienced
cleswhere the accompanying diagram of
connections should be of interest.

“The line A extended to the precipitator,
214 meters from the rectifier,

“A low resistance circuit L, was shunted
across the rectifier dise and the 1500-0hm
vesigtance in the line removed to the metal
wall of the building. An iron-core choke
L, consisting of 120 turns of wire
11%” sguare laminated iron core
was also inserted in the line.
After these changes had been
made there was no further
trouble.”

The Radio Service Bulletin
states that the manager of the
plant at Superior will make an
attempt to stop the trouble there
by complete screening with an
iron cage having one inch mesh.
The results will be veporied to
the Supervisor.

The theory of the core used at the Globe
and Miami plants is quoted from the
Bulletin as follows.

“It may be said that a great deal depends
upon the character of the resistances. All
radio engineers agree that the formula (for

an oscilatory cireuit) 2 % L/C is accurate
2y T7¢

and that if R is greater than

the circuit will be non-oscillatory. Hence
if the interference is maximum at a wave-
length of 300 meters with a capacity of
0035 microfards and an inductance of 10
microhenries any vresistance sbove 1265
ohms will render the ecircuit non-oscillatory

~,‘~“=~~—f-*~——"", , La ”, A

WA=
7o the
precirtator

Synehronot, (?“
iferdise B[]

CIRCUIT USED TO MUFFLE" COTTRELL PREC!P!TATOR
B_ B'a,r/}ex.;ezf ; e

and hence any additional- resistance will
tend to further damp out the oscillation.”
The constants referred to are presumably
those of the line and the precipitator.
At any rate—the 6th district supervisor
hes made some fast friends by a construe-
tive piece of work.
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Grebe Developments

EVERAL recent developments by the
A, H. Grebe organization offer such a
variety of unew departures as to de-
rve more attention than QST is
accustomed to direct toward a tuner

in these days of rapid changes in apparatus.
The Grebe “S8ynchrophase” receiver is
most notable for the new departures rep-
resented by the apparatus inside the cab-
inet, but the first glance will probably be
directed at the panel which is very different
from the usual. Since Grebe first popular-
ized the dial, it seems reasonable that they
should first move again. This has been done
in the “Synchrophase” by puting the dial
inside the cabinet with its edge projecting

<

The Synchrophase Receiver

thru & horizontal slot in the panel, exactly
after the fashion of the well-known Grebe
“tangent vernier” contrel, The fine control
has been retained in its usual position be-
low the main dial.

The internal arrangement of the set is
characteristically Grebe but the units are
new, for this is a receiver of the tuned
radio amplifier type designed with special
attention to removing some of the leading
defects of the this type of set.

Builders of neutrodynes are familiar with
the e¢are necessary to prevent wmagnetic
feedback Detween the coils in different
stages of the amplifier. In the *Synchro-
phase” this difficulty is avoided in a differ-
ent manner by making the coils of a special
shape which has praetically no magnetic

field outside of the coil itself. This in-
¢identally assures that the cure is perman-
ent and will not be disturbed by the use
of & loop placed so that it can pick up
cnergy from the stage just ahead of the
detector,

We think that we sce the work of our
gzoud Hawkeye friend R. R. Batcher in these
special coils, and we are quite sure that he
designed the special variable condensers
used to tune the input and the radio ampli-
filer. Variable condensers have for some
time past been one of QST's pet topies and
in fact our agitation has been the main
cause for the present epidemic of “low loss”’
condensers. {Incidentally—we invented
that term “low loss™.)

In the new Grebe condenser
another of our pet suggestions
has been used—that of making
the plate of a shape which will
give a straight frequency curve
instead of the straight wave-
length curve which ig so freely
advertised. This was discussed
in detail on page 27 of our
September issue.

The *“Clarifier”

In order to provide a radio
stage for (Grebe tuners previous
to the “Synchrophase” there has
been designed a one-step anti-
regenerative radio amplifier
valled the “Clarifier.” The panel
design and interior construction
are uniform with the customary
Grebe sets so that the addition
does not in any way harm the
appearance of the tuner iwhile
increasing its range and its
selectivity,

Since such a stage of amplifi-
cation is non-oscillating it will
considerably decrease the radia-
tion interference ordinarily
caused by an oscillating detector.

It will be seen that the detector can still
be made to regenerate and even to oscillate.
However the detector is no longer so directly
connected to the antenna and the amount
of energy that can reach the antenna and
cause interference is limited to that which
can be fed back thru the “Cllarifier.” This is
materially less than before, when the oscil-
lating detector was directly connected to
the antenna or closely coupled to it. For
the sake of keeping the circuit simple no
attempt was made to balance out the
various capacity couplings that permit this
remaining “reverse repeating.” This would
have required the methods described by Dr.
Hull on page 82 of our August issue.
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However this has nothing to do with the
radio amplification, which is a definite im-
provement, when used in the broadcast
range.

The Clarifier ¢ircuit, shown in Fig. 1,
will be recognized as an old friend. The
interior arrangement is shown in Fig. 2.

For the sake ol those who wish to add
such a device to their sets the following
description is abstracted from an article
by Mr. R. R. Batcher, Research Engineer
for A. H. Grebe, Inc.

The input coil, to which the antenna is
connected, is wound on a 2” tube as shown
in Fig. J The sort of insulation on the
wire does not matter much. For a tuning
range of 215 to 590 meters the coil should
he tapped as shown. The part above the
tap is mounted by a variable condenser with
a capacity of 400 micromicrofarads. Since
this is a special sgize a standard well-made
500 micromierofarad (00056 pfd.) con-
denser may be substituted.

The adjustable stablizing condenser is
seen in Fig, 4. It is quite easy to convert

The Clarifier

a glass-encased grid leak into such a con-
denser.

If the metal ends of the leak are heated
slightly they will come off as they are gen-
erally fastened with Woods metal. The
grid leak element is then removed and one
cap is replaced on an end. A small piece
of cardboard is then cut to fit the tube as
shown in Figure 4. A small quantity of.
Woods metal or other low melting alloy is
then meited and poured in the glass tube on
one side of the cardboard strip. This will
form a semicircular rod, firmly soldered to
the c¢ap on the lower end and extending
nearly the full length of the tube. A small
brasa trough, semicircular in cross section,
is soldered to the other cap.

When completed, a small variable con-
denser with a glass dielectric is obtained
which can be readily mounted by means of
the grid leak mounting clips. One of the
caps should be soldered to & ¢lip as shown
m Fig. 5. 'The other cap on the glass tube
is then free to rotate, furnishing & means
for varying the capacity.

This condenser should be readily access-
ible from the top of the cabinet, but need
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not be on the front of the panel because
when it is once set the capacity need not
be varied unless the type of tube used is
changed.

The Qutput Coil

The regular Grebe output coil is rather
difficult to reproduce but a simple substitute
may be made of a 150 turn “honeycoinb”

FIG. /4.
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coil removed from its mounting and tapped
by pulling out the 75th turn so that a flex-
ible lead can be soldered to it. Another
possible type of coil consists of 80 turns
wound on a “spiderweb’” frame of the usual
sort with the tap at the 40th turn. A good
«oil may be made by winding two wires in
parallel in the spiderweb form, connecting
the outer end of one winding to the inner
end of the other. This is the mid-tap and
the single flexible lead is soldered to it,
This lead goes to the positive terminal of
the B battery. In addition a two-conductor
flexible coil is used to eonnect the coil to
the plate of the tube and to the compensat-
ing condenser as shown in Fig, 1.

Operation

The vatput coil may be laid on top of the
receiving set or inside the cabinet, wherever

TUNING OO

STABHITING Ay
CONDENSER

TUNING
CONDENSE

it will be nearest the grid coil of the de-
tector tube,

It is to be noted that no ground econ-
nections are necessary on this unit, sinee
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the regular ground is to be left on the re~
ceiver itself. The antenna is disconnected
from the receiver and connected to this cir-
cuit, The antenna and ground binding posts
on the receiver are to be connected together
on single circuit receivers. On double eir-
cuit receivers these posts may be connected
together also, if it is found by experiment

s that there is an im-
provement by so do-
ing.

It remains to be
shown how the bal-
anced output circuit
of this tube is ad-
gusted and how the
“elairfier” is to be
used iun practical
cases, After the con-
tiections have Dbeen
tnade to this device, the tube is turned on to
normal brilliancy, The veceiving set is
adjusted to a low wavelength, such as about
300 meters, and a pair of receivers or loud
speaker connected asx wuswal. If a single
ircuit receiver is used the antenna and
#round binding posts are connected together.
The balance in the radio frequency tube is
obtained by adjusting the small variable
condenser, Thiz adjustment can be made
in several ways.
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Het the receiver dialg to receive signals
from some broadcasting station. When the
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tuning condenser is swung around it will, at
some position, be in tune also with the m-
coming signals, If the “clarifier” tube is
ogeillating, the, pitch of the notes received
will change as its tuning condenser is
swung in and out of tune. If this tube is
not oscillating the intensity of the signal
will change, but not the pitch. Since it is
desired to stop all oscillations in this tube,
the small stabilizing condenser is adjusted
until the intensity only is changed when
the tuning condenser is varied.
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The Delta Division Convention

EMPHIS! oh Memphis! where was thy
gting with the thermometer at 102
during thOSe memorable days, August

27th, 28th and 29th, when one W. W.
Rodgers, Division Managu, did put over a
100% Convention? Fifty seven “hams” were
present from Louisiana, Alabama, Mississ-
ippi, Arkansas and Tennessee; as & matter
of faet all Districts excepting third, sixth
and seventh were represented.

Being a convention “hound,” one wonders
why each convention seems to run as
smoothly as any of the old ones and it is
agssumed that the reason is just due to all
having a common interest and working
towards one end—success. From the time
of the first registration until the last min-
ute there was not an instant but some-
thing was doing. We did enjoy the stunts,
particularly the spoon race, where the par-
ticipants had to run gixty feet carrying in
& spoon honest-to- gondness 199, 200 and
201-A tubes; only acrobats were able to win
and if recolleu;mn is good most of the Mem-
phis gang were winners. This aiso ezplaing
why we found such fine aerials, some 75
feet and 80 feet, just as straight as arrows,
and those that put them up must have heen
expert climbers; and say, we must not for-
get the fine stations., Honest, all those vis-
ited could take a prize in a contest, and they
can handle traflic as well.

Fred Schnell, the one who lords it over
the destmv of the Traffic Department,
talked for two hours on short waves and
comprehensively expldined how it can be
done; that “hay-wire” zhort wave-tuner of
his created a lot of interest too. Treasurer
Hebert showed us how to make a simple
wave-meter to cover the range of short
waves,

The Hotel Gayoso where the banquet took
place did itself proud by serving food that
was a pleasure o eat. At the speakers
table were noted Radio Supervisor Deiler
with his assistant Inspector duTreil, B, F.
painter, Director from the Delta Division;
Dr. Hunter, A.D.M. for Avkansas; Brad-
ford Hearn, that efficient representative of
the Publicity Department from Shreveport,
La. Schnell and Hebert conld be seen in
deep conversation with their neighbors, and
all those called upon to speak said a few
pertinent words.

But the climax of the Convention, on the
last day, was the R.O.W.H, initiation. We
have seen four of them, but none equalled
this setting and the acting was good. All
thanks to W, W. Rodgers and his brother
0.8, for the success.

~~4.AH,
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The Transmitter at 6CHX

By Robert E. Geddes, 6CHX

HERE is always a great demand for
a cireuit that will give good results
on low power (.W. without difficult
adjustment. The principle of the
circuit which will be deseribed in
this article is not new but as far as I know
the circuit is used only by a few stations in
San Diego, California. The cirvcuit is
another modified Hartley. Just as the or-
dinary ,qrd tickler” ({also called “1DH”
or “Sure-five” ') is a Hartley circuit in which
the gwid coil has been made separate so this
is a circuit in which the plate coil is sep-
arate. It- therefore seems veasonable to
speak of it as a “plate tickler cireuit,” It
really resembles the old single circuit tuner
ag much as anything, and that is enough
comment on the fransmitting ability of the
single circuit tuner. In fact the use of this
circuit for transmission was suggested to
me by a terrific squawk from a single cir-
cuit receiver next door. If this thing was so
good a transmitter when it used a receiv-
ing tube, why would it not be still better
when it is used as a transmitting tube?

A couple of outs boxes were emptied and
wire hastily wrapped around them. Inside
of fifteen minutes 6CHX was on the air for
the iirst time. This strange c¢oncoction
worked 20 miles.

Bit by bit good apparatus replaced junk
and eventually the station began to do really
nice work with & newly purchased 5-watter.

Materials
It is an absolute necessity to use good
material in building this or any other set,
if satisfactory results are to be expected.
For the benefit of those who want every-
thing just as it is here, the following list
of apparatus is given but there iz no

Mg 12 wre Goeeaddedh stnagt

METHOD OF TAPPING PRIMARY FIG.
veason for sticking to these particular
makes, , ) .
1—H000-0bhm Radio Corp. transmitting

grid leak.

{—-.002 microfarad Faradon transmitting
grid condenser.

1—mFllamenu rheostat.
orcelain socket. f
143302 tube.

4—-1 microfarad filter condensers.

2——1% henry chokes (4 is better).

{——cardboard tube 5% inches in diameter
{or thereabouts).

Legardboard tube
{approximately).

21 feet—No. 12 bare copper wire.

5 inches in diameter

Construction
The antenna inductance consists of a
51 -inch or 53%-inch cardboard tube dipped
into hot paraffin and then wound with 15
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G.2 THE CIRCUIT USED AT 6CHX

Better to ,ouf rheostal in ravsfbrmer orimary
See page 54, December /923 QS

NOTE. 2 Keep the heavy leads shoré

h

NOTE

turns of No. 12 bare copper wire. A com-
mon chalk line or fish line is wound on with
the wire. This lies between the turns of
wire and spaces them apart. The cord
should be about the same gize as the wire.
Each turn of the coil has a bent tap
gsoldered to it as shown in Figure 1. (In
doing this it is absolutely necessary to
solder with rosin as the string will soak
up the soldering eompound. Acids or pastes
will positively make trouble in the coil but
the rosin is harmless unless it has been
seorched by having the soldering copper too
hot.—Tech. Ed.)

The plate tickler is composed of 20 turns
of No. 16 double cotton-covered wire gpaced
one inch apart and wound on a cardboard
tube 5 inches in diameter. This coil is
dipped in hot parafiin in the same fashion
as the antenna coil.

The coils should be wound in oppoesite
directions. If a mistake is made the con-
nections of the plate tickler may be reversed
but the results will not be as good.

Careful mounting of the grid leak and
condenser on bakelite or hard rubber will
pay in the long run.

Adjusting
Begin by laying the antenna coil down
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with the plate tickler ingide of it. Then put
the antenna clip say & taps from the free
end of the antehna c¢oil. The filament
ground and. also the negative high voltage
leads are soldered together and a lead from
them is soldered to the one end of the antenna
coil. A separate tap for the filament was
at one time necessary but experiments have
shown that it always works best at the
place just given,

When tuning the set use a low voltage;
360 is a good starter. When you have the
circuit adjusted you can “siap on more sap.’

The position of the grid clip will be by
far the most eritical to adjust and consid-
arable experimentation may have to be done
to find its proper location. It has been found
that when four or more wires are used in
the antenna the grid clip may have to be
placed below the antenna ciip. With ap-
tenna systems of less capacity the grid will
nearly always have to be placed above the
antenna clip. As the grid clip is moved
further away from the antenna clip {(up or
down) the antenna current will rise slowly
until you come to a turn ai which it suddeniy
drops. The turn just inside that one is the
best adjustment. When this point ig reached
the antenna clip may be moved either up or
down to change the wavelength without
much need of other adjustment. Some shift-
ing of the plate coil may be necessary, but
after the right place is found it may be
left alome. Kxperience showed that the
antenna clip could he put as far down as the
fifth turn, using four grid turns. The cir-
fmt oscillated nearly as strongly as ever,

Thus by a mere shifting of the antenna clip,
the ‘Hvelength was changed from 198 to

i"E'T,’Anf

REC, 150 furns off wiry smed
ek r-:-/ ey fube -

about 160 meters while the antenna current
changed only .2, If the set absolutely ve-
fuses to oscillate. try reversing the leads
to the plate tickler.

Voltage
At 6CHX I found that puiting on more
than 800 volts D.C. caused fading, gave a
ragged note and did not heip the range a
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particle, although the plate got hotter and
the antenna ammeter went over further.
After long transmission with 600 volts, the
plates of the single C-202 tube turned a
dull red. The antenna current was 1.4
amperes. The “ampere hounds” will howl
at this but I am a firm believer in “the

R

antenna current does not mean much.” QOur
conditions at San Diego are not good at all,
We are greatly handicapped by the 200-
kilowatt arec station {NPL) within 2%
miles of us. However it was possible during
March, April and May to work a number of
stations outside of fhe Sixth Distriet, to
work 5PS at 1200 miles and to reach muth-
ward far enough so that the signals were
copied at Balboa, Panama, z distance of
2036 miles. Working in the game fashion
another San Diego station has been heard in
Australia and Alaska. This is certainly
proof that range can be gotten from these
small tubes without abusing them.

{f anyone has any trouble with the vir-
cuit I shall be only too glad to help them.
Just drop a line to 6CHX, care Robert E.
Geddes, 3720 Georgia St., San Diego, Cali-
fornia,  Please enclose the customary
stamped envelope OM,

Midwest Division
Hamfest

ORTY enthusiastic amateurs of the
Midwest division attended the banquet
held under the auspices of the Citizen
Radio Club of Omaha on August 9th at the
Conant Hotel. Amateurs from Kansas
City, Maryviile, Mo., Atchison, Kan.,,
Lincoln and Seward, Nebr. were among the
out of town visitors present. This was the
first amateur get-to-gether ever held in
Omaha and the friendships made over the
air and between the members of the Ole’
Midwest was considerably strengthened at
this little meet.
Mr. P. H. Quinby, 0DXY, Midwest Div-
ision Manager, was toastmaster for the eve-
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ning. The distinguished speaker of the
occasion was L. B, Laizure of Kansas City,
Mo., Midwest director who broke the much
jooked for news of his first director’s meet-
ing in Hartford. Mr. Laizure gave an in-
teresting account of the meeting and
brought us news that made the heart of
every amateur there very joyful.
entertainment was provided by a super-het
with & loud speaker attachment which tuned
in the local broadeasting stations.

The stunts, held after the serving of the
dinner, were the feature of the banquet and
much hilarity was caused by the radio
%liar’s(.i contest and the several wild yarns

eard. .

More Pan-American Tests

HE amateurs of the countries of South
I America are so enthused over the suc-
cess of the May Pan-American Tests
that the Radio
Club of Argen-

Musical .
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warding a copy to AR.R.L, Headquarters
for verification.

Beginning at 12:30 A.M., E.S.T., attempts
at two-way communication may be under-
taken. We suggest the waves between 75
and 80 meters as being the most desirable
from all standpoints.

. H.S.

A Static Reducer
By Dr. Jack Rodgers

OR several vears I have used a static
Fdrain coil system on all types of receiv-

ers, except crystal sets with which I
have never experimented. The coils are
arranged as shown in the figure, at an angle
of 55 degrees. For the broadcasting range
all of the coils have 86 turns of No. 24
wire on 8% inch tube. The tap is taken

tine has asked
the AR.R.L to
arrange another

Don’t Miss the November

at the middle
or 33rd turn.
With a regen-

erative receiver
three coils may

series of tests lssue be used without
for Cetober. N . . too much loss of
hB ecause of ST Leads Again signal strength.
the un - 81X ¢
ness ‘i);xﬁﬁf t??j_ R. J. L. McLaughlin, designer of the One- g:urugzdglx‘éig
quest, it was Control Neutrodyne, has “rung the bell” a  superhetero-
not possible to agam. We are proud to announce that the dyne.

make a prelim-
inary announce-
ment iast month,
but we hope the
“oang” will
“turn  to” and
puke some sig-
nals down south

ues, of the

November issue will contain a complete de-
seription, with constructional details and val-

ONE-CONTROL SUPER- on
HETERODYNE

which he has designed.

When used
with a superhet-
erodyne having
good selectivity
both dials,
stations B00 to
700 miles away

it the can be received

We econsider

and establish greatest advance of recent years in super- through local
two-way ¢ o m- heterodyne construction. No, (JST still costs lightning. Tt is
muniecation. only two dollars per year or twenty cents the ixﬁportaﬁt that
Since ihe last Copy. the probper
tests the coun- amount of am-
tries of South plification be
America have velaxed their regulations used. If too much is used the cvils act as

governing smateur transinission and many
amateurs now hold licenses and are bubbling
over with an eagerness to establish reliable
eommunication—so, fellows, let’s do our
part,

Now here’s what we propose 1o the South
American amateurs and our members:

Dates of the tests, October 14th and 24th,
inclusive.

Bouth American amateurs will transmit
daily from 11:30 P.M. to midnite, E.S.T,,
on wavelengths between 80 and 110 meters.

American and Canadian amateurs will
transmit from midnite to 12:80 A M., E.8.T.

Code words may be used—you make up
your own cade and keep a record of it in
your fog-—and be sure to keep an accurate
log of your transmission and reception, for-

(o .
77 . .(Qé
A @Z T & - f’ié;;vraunaf
E P

STATIC DRAIN COIL SYSTEM

loop aerials and if too little is used you do
not hear the station.

Don’t ask me how the signal gets thru
the coils, but it ceriainly does.
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Experimenters Section Report

EMBERSHIP in the Section is open
to anyone interested in radio ex-

perimentation in company with
others.
It is not necessary io have a

radio laboratory, most of the work can be

done with the equipment of an ordinavy
amateur station plus the willingness to

stick to it.
Joining the Section
The business of joining the section is ex-
‘tremelv almple——m]ust address a request to
Frperimenter's Sectwn ARR.L., 1045
Muin Street, Hoartford, Conn.

The Service of the Section
The Experimenter's BHection offers the
following services:
A list of men who are interested in your
problem.
A list of problems that are in need of work
at pregent.
Outlines suggesting the best way of attack-
ing vour problem.
All of these are kept up to date and are
available on request of those who have en-
rolled their names in the Section.

L.aboratory Sheets
Several additional laboratory sheets have
heen made out. They will be mimeograph-
od and sent to the members who signed up
for them as soon as the next QST copy can
he potten out of the way.

New Numbers for Experiments
It has been necessary to re-number the
sxperiments. The correcied list was given
on page 33 last month, Please take note
and use the new numbers in your corres-
pondence.

Our Membership Lists
A revised list of the membership of the
“section, arvanged by problems, has just been
mailed out.

Why We Are Delayed

Our promise to send out additional out-
lines has not bheen made good. A rather
disastrous fire occurred at the place where
the Department Fditor and Technical
Editor lived and destroyed 10A-1ID-1AREL
{see “Strays”™). The work incidental to
cleaning up the mess has interfered with
overything., Better luck next month,

. “Harmonic Factories”

Mr. William Schick, radio 2MU, has con-
tinued the work mentioned on page 36 of
our August issue. A large amount of data
on the equipment of stations ecausing har-
monic interference has been gathered and at
present it seems that the general use of in-
ductively coupled c¢ircuits would very great-
iy improve matters.

More complete resuits will be presented

iater. 1If interested in this problem by all
means communicate -with- 2MU as he is
having a rather lonesome time of it, altho
coming along steadily.

Boy Scouts

What is the attitude of this section with
regard to an aﬁlhatlon, purely informally,
between A.R.R and the boy Scouts of
America? b‘uch an alliance will amount to
little more than an agreement to work to-
gether when opportunities offer—-io help
radio in Scouting and in return to interest
vounger members for A.R.R.L. What are
vour opinions?

The Barometer
tobert Amsbury, 8CIX, of 817 N. Friends
Ave., Whittier, California, is making records
of the wvariation of transmission with
changes in the harometer.

High Speed (Audio) Fading

High speed, or audio frequency fading
has received much attention of late because
it is almost universal below 100 meters.
Many amateur stations, also KDKA, WGY.
and 2XW, have been accused of using 25-
eycle p'late supply when they woere asciunaily
using very good D.C. It must be admitted
that at times the best of them sound as
if a commutator bar was missing entirely.

Records of this fading arve being made
by a new method and more observers may
be wanted later. There is no intention of
makmg this a *“free for all” such as the

4 R.R.L.-Bureau of Standards tests were,
partlv because the apparatus must be pur~
chased and partly because the vecords are
&0 )ﬂlth better that fewer observations are
needed for useful resuits.
int ed are requested to write
this section in the usual form which is noted
at the close of this report.

iJrgent Problems

Immediate information is needed on the
designs which will give lowest losses in
apparatus used at 4, 20 and 40 meters.
This includes transmission helices and con-
densers, also receiving coils and sockefg—
if the latter should be used at all which is
doubtful. It is mainly & matter of dimen-
sions, it is a foregone conclusion that the
wire should be solid and that the insula-
tion should be air, pyrex or porcelain, with
parafined wood and cardboard as next best.
Actual test and measurement—not mere
opinion~—zre needed.

Observers for NAA
Careful observers who can receive 15
wo per minute are wanted for some ob-
servations to be made on the transmission
of NAA and possibly some other stations.
The wavelength is 2650 meters, the signal
1L.OW,
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Please eommunicate direet with this sec-
tion in the regular form indicated below.

Concerning Meters

No member of this section can fail to
gain useful information from the catalogues
of meter makers such ays Weston, Roller-
Smith, Jewell, Westmghouse, General Elec-
trie, Rawson, and General Radio. Even long
use of meters leaves one with plenty of
room for more meter information. Particu-
lar sttention is invited to the new Roller-
Smith portable alternating current meters
described in their bulletin 160, and to the
Jewell tube test set whose use is on the
increase since the superheterodyne has come
back into use.

Ballantine Qbservers

Some special transmisison experiments
will be run this fall or winter by our good
friend Stuart Ballantine. Observers are
needed for a problem that promises to illum-
inate transmission difficulties very consider-
erably. Please communicate with this sec-
tion direct in the regular way. By all
means please do not burden Mr. Ballantine
with correspondence.

Correspondence

It has become absolutely necessary to
insist that letters to this section be made
geparate and that they be kept free of
matters relating to QST, the Information
Service and the Traffic Department. Please
put such things in another letter addressed
to the proper department. Neglect of this
rauses great delay.

Please address your communication to
“Experimenters Section, A.R.R.L., 1045
Main Street, Hartford, Connecticut,” and
enciose a stamped, and self addressed en-
velope for reply. Foreign members in par-
ticular are requested to supply the return
t’nvelape but the stamp is not necessary in
such cases.

Those Moonlight Effects

Frankly, we have been much disappointed
in the small response regarding Moonlight
Effects on radio transmission.

One pood response has been obtained,
however, from Mr. John F. Langmaid, Jr.,
of station LAFS. He has made the test
with station 1PP. Comments as follows:

1 wag very miuch surprised to see that
during full moon there was no static as I
had made some tests and found that during
full moon the static was very bad, where
with no moon there was very little static.
These tests were made at Northwood, New

Hampshire, The signal strengths were
about the same. These tests were held
ghout July 14 or 15, 1924, and during

Angust, 1923, on amateur waves.”

[t iz possible that the disagreement is
#ue to a difference in wavelengths, Will not
someone follow this up?

QST
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Inductance Standards

Anyone who has occasion to do work
where accurate information on wavelengths,
capacity, or inductance is necessary really
needs some coils of known inductance. Just
how to build them is a puzzle.

For this reason there has been written
a very beautiful little report by J. L.
Preston and M. 8. Strock, respectively
Physicist and Assistant Physmlst of the
Bureau of Standards. The paper is known
as Letter Circular No. 103 and may be
obtained by writing the Radio Section, Bur-
eau of Standards, Washington, D.C, It
gives full specifications with several ex-
cellent illustrations for the construction
of standard inductance coils from 8 micro-
henrles to 6000 microhenries, 17 types being
given all together.

By all means get a copy.

First Vermont
State Convention

N August 9, about fifty hams, OM’s
O and YL's, from five districts gathered

at Poultney, Vt. to attend the first
Vermont State A.R.R.L. Convention, which
wasg held under the direction of the Poultney
Executive Radio Council, affiliated. The
morning and early part ‘of the afternoor
were devoted to visiting local stations, ham-
festing, ete. A. A. Hebert addressed the
Technical Meeting and told how fo get our
transmitters down to the low wave lengths.
Mr. Hebert also told how to make an ex-
cellent wave meter at low cost. The Traflic
Meeting was in charge of W. M., Hall,
A.D.M. for Vermont. After his talk a gen-
er’aii discussion of affairs in Vermont en-
sued.

An exceilent banquet was served and
after the eats had been disposed of, George
Wood, dr., President of the P.E.R. b gave
an address of welcome, Roddy, BDMT,
then gave a very mtelestmg talk, telling
of his experiences in the British Navy and
commercial service as radio operator. W.
F. Moore, 1APU, told of his radio experien-
ces in the 1.8, Almv and showed how the
amateur can help his country in time of
need. A, Reid, ¢2BE, conveyed Canada’s
greetings to the convention. Charles Kib-
ling, 1BIQ, told how to make money as a
commercial operator and showed the rela-
tion between commercial and amateur op-
arators. Mr. A. A. Hebert, A.R.R.LL Treas-
urer and Field Secretary, was the chief
speaker of the evening, He gave a very
interesting and valuable talk on “Our A.R.
R Vermont promises to send a man to
the International Amateur Radio Union
Congress in Paris next year.
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The Vacuum Tube Voltmeter

Measuring High Voltage at Any Frequency
By J. H. Turnbull*

UCH of the work in radio employs

high voltages at radio or com-

mercial frequencies, In verder to

know whai we are doing we should

be able Lo measure these voitages
ax well ag the high direct voltages some-
timeg applied to transmitting tubes.
~Ordinary direct-current wmeters change
their seales (ranges) by adding =zeries re-
aistance. This has the disadvantage that
the power jost in the measuring instru- °
meut and the “multiplier” resistance goes
up with the voltage.

Ordinary alternating-current imeters are
made useful at different voltages by con-
rnecting them to the secondaries of step-
down “potential transformers” whose pri--
maries are connected to the cireunits to be
meagured. Sl these transformers are
power-consuming devices.

The Heising Vacuum Voltmeter
The three-element vacuum tube ¢an be
used as a means of measuring very high
potentials of any frequency and without
canswming power, In the system known

" orect woffagefo be
meiired Lo posts markad X, X.

X x
- +
| be®y
- e Ballery
+ L { jl‘lll{l—ﬁv A

Aegust Shiter on B2 unldl current Lhru A
aoes not change when Lhe Switch 3 /v opensd
and closed. Then voltage shewn by V'is
SANE Z8 voltage Lo be measured.

FIG.1 HEISING VOLYMETER FOR LOW
VOLTAGES.

as the “Heising Yoltmeter” both the volt-

#faate of Union College, Schenectady: Fsperi-
meaters Section, AR

1~—This method takes very careful work, Every
part of the apparaius must be very carefully in--
sulated and the =zlightesi Javer of moisture may
18ily spoil the vesults. ‘The next method is also
be ased with some care,
2--A well-insulated tube is one that never has
fad  its atem damaged by over-volitagn or over.
heating. It there are sany dark places in the
“mash’ st the top of the stem the inbe probahly
will not do :

age to be measured and the “balancing volt-
age” are connected into the grid circuit of
a vacuum tube sy shown in Fig, 1. Now
with the potentiometer the grid bias iz
adjusted until the plate current is not
changed @t all by vpening and closing the
switech 8. This shows that the biasing volt-

Comrgel voltage o be
measyred bo XX

. { ':4
= i
+ T .

™ Sy 8
o ER
2
+T

Dut swpteh on pernt 7 and ran sitder of &,
up unty! MA just barsly draps back o zero,
Noat put suitch on point 2 and run siider on
Rz 4D LNt plate carrent again fust oreos o
zero. Mow vertmeter Vshocis the vaknown witage

FIG. 2 A ZFRO-PLATE-CUURRENT METHOD

age is the same as the voltage fo e
measured. This method is difficult to
handle.!

Another Grid-Circuit Method

A method which is much easier to handle
is to balance out the effect of the plate
voltage with a negative grid bias and then
tn put both the unknown wvoltage and the
balancing voltage into the grid circuit in
series with the first biasing voltage. See
Fig. 2. 'This method has the advantage
that we need only determine the adijust-
ment that gives zero plate current, This
can be done more easily than the measure-
ment of Fig. 1, and any galvanometer will
do.

The methods now to be suggested are
especially useful for the average amateur.
{These methods can be used at high volt-
ages without any special apparatus ov
large batteries.—Tech. Kd.)

An ordinary D.C, voltmeter, which pre-
ferably should read up to 150 vyolts, i=
needed, ag i3 a milliammeter or a galvano-
meter and a well insulofed® tube with as
high an amplification constant as possible.




QOctober, 1924

Method for Higher Voltages
The method makes use ol the property
of the Lube called the “amplification con-
stant” or “u”. A small negaiive voltage

on the grid of a tube will prevent a much
larger posittive voltage on the plate from

driving any current thru the tube., When
the megative grid voltage is just high
enough to stop the plate current we say
that the “amplification constant” of the
tube is the ratio of the plate voltage over
the grid voltage, or

Positive voltage connected fo the plate
of the tube
o=

Negative wvoltage that will bias the
grid enough to stop plate current.
This ratio holds for both D.C. and A.C.
with less than 17 variation over a wide
range of veltages and frequencies.
We will first find the amplification con-

When by 15 pust /Evy/fv enoay/ to .ra‘ay:
the ,o/az‘e current, /

FIG.3 FINDING THE AMDLI—
FICATION CONSTANT A7

stant of our tube. We will select a tube
with good insulation® and mount it in a
good socket, preferably pmcelam We will
connect the negative end of a B battery
to the negative end of the filament and
the positive end of the battery to the plate
of the tube thru an indicating instrument,
such as a milliammeter or galvanometer.
Another B battery is connected with its
negative end to the grid as shown in Fig.

S, N— 7
st @ L Filtes Rectitior ﬂ/ﬂ il ,,
e g 7rr =

FIG. 4 MEASURING PLATE VOLTAGE OF SENDING SET

3. Now we will
desired hrightness.

light our tube to the
The milliammeter (or

Q8T 45

galvanometer) MA should show some de-
flection, If it does mnot, raise the plate

FIG 5 MEASURING WITH-
QUT A MILLIAMETER OR
GALVANOMETER

’ ‘gﬁ’ﬂ\ ‘
»»»»»»»»»»»»» Itfe
wrone 1o b;J
GO0D FOR A, PA

\RTLY
FILTERED R A.C OR UNFILTERED GENERATOR

voltage., The plate voltage is now cut down
in as small steps as possible until the
plate current just disappears. Now with
the voltmeter ineasure the voltage V. and
V. as shown in the Fig. 3 and divide
Vo/Ve to get the amplification constant
as explained above. (The results are much
better if the voltmeter is left connected
at V. while balancing and then moved to
the plate circuit.~—~Tech. Ed.)

Using the Amplification Constant

Now that we know the amplification con-
stant of our tube we may measure the
peak (highest) value of any voltage that
will not fiash across from plate to filament.
This is done by connecting the voltage to

e 4
2, ’r/a (4 m/z‘a‘,c rEdeH EPE Peadiel & SiE lrler

FIG.6 SIMPLE INSULATING TRANSFORMER

be measured across the plate and filament
and then balancing out the plate gurrent
exactly as we have done in Fig. 2 and 3.
The plate voltage is then the grid biag times
the amplification constant. It will be
evident to all that in these systems we
are wot drawing any current so that our

(Coneluded on page 5¢)
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ELECTION NOTICE

To All &, R. R. L. Members Residing in
the CENTRAL, HUDSON, NEW ENG-
LAND, NORTHWESTERN (including
Alaska, ROANOKE, ROCKY MOUNTAIN
and WEST GULF Divisions:

1. You sre hereby notified that an elec-
tion for & new AR.R.L. Director, for a
term of two years rommenelng at noeon
on Janualv 1, 1925, is about to be held in
each of the above Pvisions, in accordance
with the Constitution and By-Laws of the
League. Your attention is invited to Sec.
1 ()f Article IV of the Constitution, pro-
viding for the government of A.R.R.L.
affairs by a Board of Directors; Sec. 2 of
Article IV, defining their eligibility, and By-
Laws 12, 13 14 and 15, providing for their
nolmnatwn and election.

2, Nomination petitions are hereby
solicited. Ten or more A.R.R.L. members
living in any Division have the privilege
of nominating any member of the League
in their Division as a candidate for Direc-
tor. The following form in nominating
is suggested:

(Place and date)
Erecutive Commitiee,
A.R.R.L. Headquarters,
Hartford, Conn.
(Fentlemen:

We, the undersigned members of the
AR.R.L. residing in the
Diviston, hereby nominate

%
as 1 eondidate for I')z‘re«tm from the Div-
tston, for the clection of November, 1924,
(Signatures)

The signers must be League members in
good standing. The nominee must be &
Leag‘ue member in good standing, a resident
of that Division, and must be without com-~
mercial radio connections. His complete
name and address should be given., All such
pemtxom must be nled at the headquarters
office of the Ledgue in Hartford, Conn., by
noon of the first day of November, 1924,
There is no limit on the number of petitions
that may be filed,

3. The Directors at present representing
the above Divisions are sy follows:

Central, .. .C. B, Darr, 82Z, Detroit, Mich.
Hudson ......c0ciiiiinriirnnnnnness None
New Engiand....... G. H. Pinney, 1CKP,
80, Manchester, Conn,

Norihwestern, .. . K. W, Weingarten, TBC,
Tacoma, Wagh,

Roanoke............. W. T. Gravely, 3BZ,

Danville, Va.
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Rocky Mountain...... P. M. Segal, 9EEA,
Denver, Colo.

West Gulf............. F. M. Corlett, 5ZGC,

Dallas, Tex.

4. The elections 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
each Division will list the names of all
eligible c¢andidates nominated for the
position by members residing in that Div-
ision. In the event there is but one eligible
nominee from any Division, the Executive
Committee will declare him elected without
ballot and so notify all members of that
Division.

5, The Constitution of the League is de-
signed to insure popular and representative
government. Members are urged to par-
ticipate actively in the selection of their
Director and to file nominating petitions

immediately.
For the Board:
K. B. WARNER, Secretary.
Hartford, Conn.,, Aug. 1, 1924,

Rules Goverﬁing the A.R.

ZR.L. Information Service

1.—This service is strictly limited to A.R.
R.L. members in good standing.

2--Before writing, search your files of
(;;ST You will probably find the answer
there.

3—Do not ask for comparisons between
advertised products.

4-—I3& reasonable in the number and kind
of questions you ask.

F—Put questions in the following form:

A—A standard business ¢ stamped,
self-addressed envelope must be enclosed.
Foreign wmembers please omit stamp but
send self-addressed envelope.

B—Write with typewriter or ink on one
gide of the sheet only.

Ce—Make diagrams on separate sheet and
fasten all sheets together,

D—Number each paragraph and put only
one guestion in a paragraph.

E—Keep a copy of your letter and your
diagrams.

F—Put your name and address on each
sheet. We can not spend itime digging your
address out of the callbook.

_ G—Address all questions to Information
Service, American Radio Relay League,
1045 Main Street, Hartford, Connecticut.
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Antenna Resistances
By A. Hoyt Taylor*

HIGH-POWER radio station oper-

ating on low frequencies even when

provided with what is commonly

called a very efficlent antenna,

actually radiates into space only a
very small percent of the input energy.
An zmateur station operating at very high
frequencies is quite capable of radiating
into space an amount of energy which would
ecompare very favorably with that radiated
by a 50-kilowatt arc operated at low fre-
quencies. The following comments on an-
tenna resistance and radiation at high fre-
quencies may help to make it clear why
high freguencies are so efficient in certain
forms of radio communication. It can
readily be understood that if the high fre-
quencies which can be so efficiently radiated
are uble to travel in such a way as to en-
counter relatively little absorption they may
be used to bridge very great distances
efficiently. There is no doubt in my own
mind that the high frequencies do follow
a transmission law utterly different from
that of the lower frequencies, but that is
again another story apart from the purpose
of this article which aims only to make a
little clearer the way in which the higher
frequencies get their start in the ether with
such remarkable intensity.

The resistance of an antenna may be de-
fined as that resistance which when multi-
plied by the sguare of the antenna cur-
rent gives the power actually put into the
anterma by the set. This is at least a
eommonly accepted definition, but it is very
ambiguous. Everything depends upon where
the antenna current is measured, particu-
farly when operating below the fundamental
of the antenna.

'ne antenna current may be defined if
desired, as the maximum value of the cur-
rent, that is, the current at the anti-node
af the system. This definition removes the
ambigunity, but leaves us practically in an
nncomfortable position, becaunse it is not
always convenient to locate a meter at the
anti-node of current and even if they werve
so located, this puint may under certain
sonditions be a good many feet above the
bage of the antenna, requiring a telescope
to read that meter,

Frem a practical point of view the ideal
place for a meter is in the lead to ground
or  eounterpoise, but at high frequencies
this jeads to erroneous results because of
the distributed capacity of the eoils, eon-
densers, ete., of the transmitter itself; that
is, part of the current thus read spends
itself, so to speak, in charging these coils

*Superintendent, Radio Division, U.S. Naval Labora-
tory, Bellevue, D.C.

and condensers, and being nearly 90 de-
grees out of phase with the driving electro-
motive force, represents very little power
and no active radiation. When operating
at low frequencies, placing the metfer in the
ground or counterpoise lead introduces a
fairly swmall error because this charging
current is proportional to the frequency,
but when operating at high frequencies,
and especially at very high frequencies,
this Laboratory has adopted as standard
a different method of connecting the radi-
ation ammeter, namely, directly in series
with the antenna—-that is, at the top side
of the transmitting set. This means, of
course, that the case of the instrument has
to be insulated and that the use of thermo-
couples with indicating instruments remote
from the set is out of the guestion. By
so locating the meter, however, it reads
only the current which actually goes into
the antenna and is active in producing sig-
nals at a distant point.

If we assume that the most practical
place for the meter for very high frequency
readings is directly in series with the an-
tenna lead, it is obviously in many cases
not at the anti-node of the system. In
other words, the actual watts radiated by
the antenna may be very high with only a
sinall reading in the meter thus placed, and
a witvation can even arise when this meter
will show almost zero reading and yet the
antenna will be radiating very efficiently
indeed.

Suppose we consider s straight vertical-
wire antenna being operated at frequencies
between three thousand and six thousand
kilocycles.  Suppose this antenna is long
snough to be operated at a frequency con-
siderably above its fundamental frequency.
The antenna tuning coil of the set will be
connected on one side to the ground or
counterpoise and at the other side to a
condenser {generally variable) and thence
through the meter to the base of the an-
tenna. On very high frequencies this con-
denser may assume extremely small values
and the current through it therefore will
be very small, as measured by the meter.
As an extreme case, suppose that the verti-
cal antenna is almost one-half a wavelength
long. In this case there will be 2 maximum
potential at the top of the .antenna, a node
in the middle and a high potential point
again at the bottom. The current wonld
be at maximum in the middle, zero at the
top, and almost zero at the bottom. There
will be just enough ecapacity added at the
bottom to properly couple the energy of the
set to the antenna and to bring said an-
tenna to & condition of resonance corre-
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sponding to one-half a wavelength. The
meter at the bottom might vead a few
hundredths of an ampere, whereas another
meter located haif-way up might read 1 or
2 amperes, Such a condition ag this has
dvtuauv been duplicated at this Laboratory
and stations more than two hundred miles
distant have been worked and in one case
nearly 1,000 miles distant with almost no
visible current in the base of the antenna;
nevertheless the performance of the set it-
self indicates that it was delivering at least
20 watts into the antenna system.

Since for practical reasons it is well fo
measure the antenna current at the base
of the antenna, it is recommeénded that the
antenna resistance be thought of as an
¢ifective resistance which when multiplied
by the square of the antenna current gives
the indieation of the power of the antenna.
Similargy we will have to introduce the
term ‘“effective radiation resistance” as
representing that portion of the antenna
resistance which is actually useful in throw-
ing off radiation. Theoretically, there will
be no upper or lower limits to either of
these resistances. A non-radiating dummy
antenna made up of very low logs induct-
ances and condensers mlg:ht approach zero
total resistance and zero effective radiation
resistance. On the other hand, an antenna
worked abt a frequency nearlv double its
fundamental will approach an infinite effec-
tive total resistance and an infinite eifective
radiation resistance. In general, however,
when an antenna is worked well ahove the
fundamental frequency, we may egpect es-
tremely high vesistance, even as high as
100 ohms, and possibly more. We shall
probably not wish to work with a resistance
higher than 100 ohms, because that will
involve a very zmall antenna series tuning
condenser over which there will be a very
great drop in potential leading to abnormal
condenser losges and the necessity for extra
high insulation. There will be a happy
imedium which {for very high frequencies
will prohably be, judging from our experi-
ence to date, in the neighborhood of 50
ohms.

By using good poreelain insulation on
antenna and counterpoise and having the
ecounterpoise at least geveral feet above the
ground and clear of obstacles, or szeveral
feet ahove the roof, the ohmic and dielectrie
fosses may be reduced to an almost neglig-
ible point compared with the effective re-
sistance of the auntenna., This means that
the antenna will radiate probably 909 of
the energy which is put into it. This bemg
the cuse, it will make little difference
the actual height of the antenna is. Prac-
tically all of the input cnergy will be
radiated whether the antenmna iz high or

e » long way below the fundamental wavelength,

w
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low. Of course, one can not go to great
extremes, but it iz safe to say that Eher
is little choice at frequencies between 3,000
and 6,000 kilocycles between an antenna
i5 feet high and one 45 feet high. True,
the low one will absorb much more antenna
current, but the effective resistance which
is near]y all radiation resistance, will be
correspondingly lowered so that no more
and no less energy will be radiated.

When operating at high frequencies it is
therefore ubvmus that the antenna cur-
rent itself is in no sense a proper measure
of the probable range of the set, which is
more properly related to the autenna waftts.
This is of course true of zll frequencies,
but for lower Irequencies there ixz a ve-
latively small error in basing range caicula-
tions on antenna current. One might say
that the antenna current at high fre-
quencies means nothing at all; it is merely
a convpment way of telling when the an-
tenna is in resonance. If the cdective re-
sistance and the effective radiation resist-
ance have bheen measured by standard
methods, then the total antenna watts and
the total radiated watis may be calculated.
Inasmuch as this is rather difficult to do,
at high frequencies, the following method
may be substituted. Place the transmitter
on & dummy antenna with adiustable capa-
city, free resistance and adjustable induct-
ance, until the, set gives the same perform-
¢ and meter readings as nL does on the
1otual antenna. The energy in the dummy
antenna may then be ealculated from the
square of the current wmultiplied by the
resistance., The resistance should be made
as compact as possible without introducing
a serious amount of distributed capacity.
This is going to introduce difficulty of
course, in very high power sets, but wovks
out very well up to 1 kilowatt in the an-
tenna., From these ﬁgures can be com-
puted the efficiency of the set which onder
normal conditions will probably fall in the
neighborhood of 50%. The same data will
give the effective total resistance of the
antenna. The various losses from dielee-
trics may be separated in the usual man-
ner but it is hardly worth while if any
care at all hag been taken in the econsiruc-
tion of the an’cenna, hevdube at high fre-
guencies the vegistance is nearly all radia-
tion resistance,
sonsiderable argument has developed,
specially among amateurs, as to the ad-
ntages and disadvantages of operating
an antenna a long way above ity funda-
mental {requency. There can be no donbt
but that operation at 1500 klm‘vr'lrxe would
he effective when operated a long way above
the fundamental’, because the chances of
making the 1‘ad1ahnn remtance a large
percentage of the whole resistance are very
much betier, but harwovn 2,000 and 6.000
kilocycles the situation is altogether differ-~

(Coneluded on page 63)
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The needle on the antenna at 3BMN first
wiggled on a memorable dav in Juy, 1922
Just one year of successiul hU()kupb and
patient Jugglmg of apparatus preceded
this avent. The present statlon is tue re-
sult of a good deal more e*"perlmentmg'
and SBMN now ranks as one of tihe fore-
most high power 5-watt stations in the
country.

The zpparatus is installed in a ten by ten
foot shack on a level tract of fand at 617
Union Ave,, Petersburg, Virginia, Toe masts
at the station are two, a 1l-foot wooden
mast near the shack, and a B0-foot iron
pipe mast at the end of an inverted L
antenna. The present antenna is a six
wire cage, 31 feet long. and with three and
one half foot brass loops as spreaders.
The wires are No. 12 solid copper, enameled.
The rounterpoise consists of four similar
wires on a 12-foot brass spreader 100 feet
\nng They are supported 18 feet in the
air; this hmght being necessary to clear
several small peach trees which were un-
knowingly planted so as to interfere with
the progress of science., There is an ad-
dition to this counterpoise Lo one side of it
at the same height as the main counter-

poise, 'This addition consists of four cop-
per strips arranged in fan fashion, each
sprip bemg 75 feet long. PBoth the antenna
and counterpoise leads are brought into the
station through heavy glass tube insulators.

Entering ihe shack, vou will see a sta-
tion somewhat dlfferent from the average,
Ag can be seen in the photograph, all of
the transmitter plate supply apparatus,
vnnbmtmg of motor generator, chemical rec-
tifier, “8” tubes, rranqtormers and filters,
are neat v installed in a cabinet to the right.
Various plate supplies ‘are available by
t' mwing the proper switches, In the cen-
ter of the p1cture is the transmitter panel,
behind which ig mounted the bB-watt tube
and associated apparatus. This is the stand-
by set at 3BMN, other sets are used only
oceagionally,  The 5-watt tnbe at present
thrives on 600 volts and 75 millilamperes in
the nlate circuit., The antenna current is
2.5 amneres. This makes a plate input of
45 watts and an output in the neighbor-
"ood of 30 watts. The reversed feedback
circvit with series supply is employed. The
rormal vavelenegth 1s 165 meters but by
carrying the General Radio .001 pfd conden-
ser in t"e antenna circult, other wavelengths
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ean be adjusted for at willl The trans-
mitting apparatus is home-built in so far
as practicaple. The transmitter panel and
mountings, plate and filament heating trans-
formers, inductance and grid coil, radio
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“Ray”, Waiting for the Postman

frequency choke coil, 10,000 turn iron- ‘cote
choke and the rheostat are all home-made.

The receiving apparatus consists of a
IBGF tuner built from the description in
February, 1924, ST, a Grebe CR13, and a
long wave honeycomb eoil set. Several
European stations have been heard in ad-
dition to hordes of American amateurs.
The long wave set is very convenient and
affords the necessary romance in getiing

QsT
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off the beaten path of short wave stuff once
in a while.

On the table at the extreme left of the
photo is & portable transmitter wung one
VT-2 operated under the call 3CCJ. Some
interesting ‘oxperiments have heen vcarried
on during the summer just past with this
set.

The signals of 8BMN have been reported
heard in 40 states, four Canadian districts,

Hawaii, Panama, Cuba, Porto Rico and
England., Stations in 34 states have been

worked using the lone 5-watter in the send-
ing set. The best distance worked in day-
light was 1000 miles. 3BMN manages to
maintain a consistent working range of
nearly 1200 miles. During the past two
yvears there has only been four months of
inactivity at 3BMN with the exception of a
few tnbe-less and antenna-less days.

3BMN is an importani traffic station
having schedules with stations to the North
and South for quick and prompt handling
of messages. The average number of mess-
ages handled per month has been 100,
though 1386 were handled in one month
during the race with 3Z0 for first place in
the brasspounder’s league, some time ago.

“Ray” rr, the true amateur behind all
of the noise at SBMN, is an AR.R.L. man
and is ever on the job. He and his station
hold the .appointments of: Official Relay
Station, Official Broadeasting Station, Dist.
Supt. of No. 2 Virginia District and Roa-
noke Division Publicity Manager.

2BRB, Brooklyn, N. Y.

Here is shown Edward M. Glaser, newly
elected manager of the Hudson Division, on
the job at his station, 2BRB. This station
is one of the most active in the Becond

ine.

-—Photo Courtesy Foto

Topics,

-District and has several good DX records

to its credit. Starting with a spark coil
back in April, 1921, 2ZBRB has passed
through all of the stages of evolution of an
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amateur station until at present Mr.
Glaser’s station sports a 2b60-watt tube and
also a b50-watter,

The transmitter uses the straight Hart-
ley circuit with parallel feed. The receiver
is a Reinartz set that has proven very sat-
isfactory., The antenna is a six wire cage
of the inverted L type, about b5 feet high
and Bb feet long. The counterpoise is a
seven wire fan directly under the antenna
and ten feet above the ground. Porcelain
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insulation is used throughout the radiating
system.

2BRB has been heard in New Zealand,
Argentina, Peru, several FEuropean count-
ries, Alaska, Canal Zone, WNP, Azores,
and Mexico. West coast amateurs are
worked regularly during the winter months,
The station is an Official Relay Station
and an Official Broadcasting Station. 2BRB
is QRV for traffic and would appreciate
reports on Official Broacasts.

9VK, Oak Park, Ill.

9VK is owned and operated by ¥, H.
Lester, 11556 Wisconsin Ave.,, Oak Park,
I1l. The station is devoted almost exclusive-
ly to experimental work. Much of the
apparatus is home-made.

The transmitting set uses four bH0-watters,
built up behind a panel. Part of the rear
of this panel can be seen on the right in
the photo. Chemically rectified and filtered
“juice” is supplied the plates. Suitable
switching arrangements are provided on the
set for using C.W., LC'W. or phone,

The receiving sets are; a 95 to 200 meter
receiver, a three vircuit variometer set, a
honeycomb coil set, and a two stage audio
amplifier that can be used on any of the
sets. Western Electric and Brandes fones,

and a Magnavox loud speaker complete the
receiving equipment.

The antenna is a four wire flat top, T
type, 70 feet long. ‘The counterpoise is 60
feet long by 30 feet wide and ten feet high,
fanned. The complete antenna system is
insulated with long porcelain insulators.

During the short time the set has been
in operation, the signals of 2VK have been
reported heard in every district in the U.S,,
I%awaii, Canada, by WNP, and other ships
at sea.

F. H. Lester, the builder and operator is
an AR.R.L. member and (Oak Park cor-
respondent for the news department of the
League, A word from those who have

heard 9VK will be appreciated.
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MAKING THE FIVE-WATT SET WORK

By H. F. Mason, Dept. Editor

ABT month’s Amateur Builder article
told how to build a simple sending
set, using one five-watt tube for $25.
The present articie is a continuation
of the pre evious one and tells how fo

villd a transformer, rectifier and filter for
power supply, and how to adjust the set
far best results.

Plate Supply

There are many ways of providing a
source of bigh voliage supply for the plate
eireuit of the transmitting set. Each meth-
od has its advantages and disadvantages
50 no one way can be considered best. The
methods may be broadly divided into two
classes those where the plate current is a
pulsating direct current, and those where
the plate current is a steady direct current.

You should decide whether you want pure
direct current or pulsating direct current
in the plate cirenit, Pure D.C. is superior
from most standpoints, but the initial cost
is more. Probably the most convenient
way is to begin by using “A.C. on the plate”
and put in a rectifier and filter later, but
if vour pocketbook will stand it, put in D.C.
At the outset.

The simplest and usual way of obtaining
2 high voltage supply that is not pure D.C.
n’om !he z:u..:mmereml power mains is to

|
|
%
i

.

FiG. I CONNECTIONS FOR'AL.ON THE PLATE
s:zeondary direct'y to the high voltage ter-
minals on the sending set as shown in Fig,
1. The wvacuwm tube in the set will auto-
matically use only one half of t" e alternat-
mz current cwle, so the plate current will
e of u pulqatlng-dlrect nature. By suit-
ab’v arranging the windings of thes trans-
iuzmer when l:ulldmg‘ it, vou will only
hd\e to add a rectifier and filter to change
e plate suapply to pure D.C. later.

Filament Supply

The filament circuit will require 2.35
amperes at 7.5 volts. This may be supplied
from .an eight voit storage battery, or it
may be alternating current furnisned from
the commercial power lines through a small
step-down transformer. Transmitting tubes
last longer when supplied with 50
A.C. is preferable. A szeparate transformer
is not required for filament heating if you
zalready are planning on a transformer for
plate supply. A few turns of wire c¢an be
put around the core of the plate transfor-
mer as a secondary winding for supplying
the filament circuit and the necessity for
a geparate filament transformer will be
done away with. Combining the plate and
filament transformer as one unit in this
way simplifies the set and effects guite a
saving in the cost of the equipment.

The Transformer

Complete details for the construction of
small transformers were given in the Ama-
teur Builder articles in the May and June,
1924, issues of QST, Unless you are fam-
iliar with making small transformers, by
all means d these articles before build-
ing the transformer and filter choke e¢oil
for your five-watt set. Because the con-
structional details are covered in the pre-
vious articles, only the essential dimensions
of the transformer will be given here,

The ¢ for the transformer should be

by 1% inches in cross section with a
¥ ndow measuring 114 by 3 inches.
izes of lamlnatlnns nee to congtruct
this core should measure 1% y 433 inches,
and 1% by 2% inches. A sfack of each
size of laminations 2% inches high will be
required.

The 110-volt primary mndmg‘ should
consist of 437 turns of No, 21 D.C.C. wire.
The total length of the winding should be
2% inches, The wire should be layer
wound with a layver of heavy paper be-
tween each two layers of wire, When fin-
ished, put on several more layers of heavy
paper and wind the filament windine over
the primary. The filament heatine "'mqu
consists of 32 turns of No. 16 D.C.C. wire
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wound in a single layer with a tap brought
off at the exact center of the winding.

The plate circuit supply winding is wound
on & fibre form which is slipped on the
other long leg of the core. This winding
consists of 6630 turns of No. 30 enameled
wire wound in smooth lavers with a la.yer
of writing paper soaked in pavaflin inter-
pomfei between each {wo layers of wire.
Taps should be brought off at the 1463rd,
3316th, 517%th and at the end or 6630th
turn., ‘This gives & winding with # center
tap and the choice of about 450 or 200
volts on each side of the center,

So far we have provided no way for adjust-
ing the tilameént voltage to its correct value.
This is best done by means of a rheostat con-
nected in series with the primary of the
transformer. The type H-210 Bradleystat™®
is admirably adapted to this purpose. This
is not the regular receiving Bradleystat,
by the way, but is somewhat similar o it.
ft is not advisable, when using pure D.C.
plate supply, to cunnect a rheostat directly
in series with the filament supply winding,
for it unbalances the center tap and is
iikely to cause an A.C. hum in the eutput.

How to Make the Rectifier

The electrolytic rectifier is inexpensive
and is certainly very popular among ama-

teurs, If ploperly built and taken care of
its performance will be entirely satisfac-
tory.

The following materials are required:

18 Jelly tumblers (about 3 inches talik

A8 pieces good pure aluminum. 1 hy
3% inches.

48 pieces sheet lead. 1 by 3% inches.

48-8-32 Round headed Brass Machine
serews, Y% inches long, with nuts.

1 pke. 20 Mule Team borax.

1 bottle household ammonia.

1 box for rectifier,

1 can lye.

The construction of the rectifier box is
wvident from the drawing, Fig. 8. The
cxact dimensions will depend on the size
of the rectifier jars, but in any case the box
ghould be built so the jurs may be installed
in four rows of twelve jars each, with a
partition between the rows. The hox should
be given a «:u:nuple of coats of shellac inside
and out. Before assembling the rectifier
a layer »f fine sand or sawdust should be
placed in the bottom to absorb any liquid
that inight be zpilled in the process of
filling and retilling the jars.

A hole should now be drilled
cud of each of the 96 elements. Before
holting them together, however, both the
aluminum and lead pieces should be dipped
in & hot lye solution to remove all dirt and
prease, It is very important for the proper

near the

“Further information vemurding this instrument mny
he wbtained from the makers, the Allen-Bradley o,
Milwoukee, Wis,

Q8T 53

functioning of the rectifier that the esle-
ments be absolutely clean to begin with.
The lye solution should be mixed in an
old enamel pan and the whole cleaning op-
eration should preferably he done m the
open. The reason for not doing it in the
house is because the fumes from the solu-
tion will turn black all of the metal work
in the vicinity. You may also see black if

vou inhale the fumes, 30 be careful.
The solution consgists of a half dozen
dissolved

of the lye

tahlespoonful in a

FIG 2 THE TRANSFORMER

pan holding about a gallon of boiling water
and stirred with a stick. Dip each piece
of aluminum into the solution, holding it
by a wire hooked through the hole, and let
it vemain submerged until the aluminum
froths violently. It should only take a few
seconds at most. Now remove and wash
thoroughly in running water. Do not let
any of the lye solution touch your fingers,
and do not touch the elements with your
hands after they are washed. The alumin-
um should now prescnt a clean, silver-iike
surface, Any hlack spots or streaks denote
impurities in the aluminum and show that
the aluminum is not good enough for use
in a rectifier. However, if the aluminum
is obtained from a reliable source, and is
recommended for rectifier use, no trouble
should be had in this connection.

When the aluminum strips are finished,
do the same with the lead strips. A new
solution may be necessary, if the old ane
dbes not seem to have much strength left.

Forty-six pairs of elements (a pair con-
sisting of one piece of lead and one of afum-
inum) are now bolted together tightly, and
bent to fit the jars. The remaining four
pieces are used for the ferminal elements,

The rectifier solution should be mixed in
a large clean bucket or erock, mixing enough
at one time to fill all of the rectifier jars
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if possible. Into the container full of boil-
ing water, slowly dump the borax, stirring
all the while. Continue until the solution
becomes saturated, i.e., until the water will
absorb no more borax. Now let the solu-
tion stand for 24 hours to give any excess
borax & chance to settle. Then, without
disturbing it any more than necessary, ill
the rectifier jars from the top part of the
gsolution. When the jars are filled and the
elements in place, put a haif teaspoonful
of household smmonia in each rvectifier jar.

If pure aluminum is used, formation of
the film on the aluminum elements will
tuke place almost instantly, when the cur-
rent is turned on. There will be a moment-
ary rush of current, but this will decrease
to almost nothing within a few seconds.
A test as to whether all of the jars are
formed and are working ¢an be made by
connecting & voltmeter across each of the
rectifier jars. The voltage across each of
them should be about the same, 40 volts.
A jar that bas very little or no voltage
across it is a “dud” and a2 new aluminum
element shouid be installed.

Further information on electrolytic rec-
tifiers can be found in the article “Some
Characteristics of Electrolytic Rectifiers,”
by H. J. Atkinson, 1CEK, on page 66 of
of the February, 1924, QST and in “A

HOW TO CONNECT THE RECTIFIER JARS

o
.“.L:!:f’!

Symposium on Aluminum Electrolytic Ree-
tifier Operation” on page 20 of the June,
The Filter

A type of filter that is simple to install,
yet one that gives general satisfaction, is
the *‘hrute force” type, described on page
24 of the August, 1923, QST. The connec-
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tions are shown in Fig. 4. Undoubtedly,
the secret of success of such a filter is the
choke coil, which must be large and husky.
The two-microfarad condensers at each end
of the choke coil are paper condensers cap-
able of withstanding 1,000 voits. It is
better to buy these than to attempt to make
them yourself.

The essential dimensions of a 30-henry
choke ¢oil for your filter ave given in Fig.
5. The core should measure 2 by 2 inches
in crogs section. Two sizes of laminations
are required; a stack four inches high of
pieces 2 by 5% inches, and & stack four
inches high of pieces 2 by % inches. There
are twa airgaps, each 7/64 of an inch wide,
making a total airgap of 7/32 inch. These
airgaps should be filled with cardboard.
Some arrangement must be provided for
tightly clamping the core together. The
winding consists of 4110 turns of No. 30
enamelled wire, layer wound with paper
between the layers. The coil should be taped
before putting it on the core, Details of
assembly are pgiven in the previously re-
ferred to article on transformers.

Other Plate Supply

Of the many ways of obiaining pure
D.C. at high wvoltages for supplying the
plate circuit, the rectifier-filter combination
described above iy the simplest and least
expensive. Though simplicity and cost are
usually the first considerations, some other
feature may cause a different plate supply
method. to appeal to you more. For in-
gtance, “8” tubes, which take up little room.
and are quiet, will probably appeal to the
amateur who has his set in the parlor and
whose wife will not stand for having a half
a hundred rectifier jars sitting around for
the baby to get mixed up in. A motor
generator set makes a nice source of high
voltage, mainly because it has few of the
ailments common to most types of rectifiers.
Storage B batteries are fine for plate supply
and no filter iz needed with them. How-
ever, like an electrolytic rectifier, they need:
a certain amount of nursing to keep them
in operating condition. Kenotron recti-
fication is not used much in amateur sta-
tions, mainly because the amateur would
rather invest his money in more oscillator
tubes than to purchase rectifier tubes. 'This.
method of rectification is used extensively in
commercial tube transmitters, however, so.
it must he proving dependable,

Generally speaking, a different filter will
not be required for different plate supply-
methods, provided that a good “brute force’™
filter is installed to begin with. Neverthe-
less, it is always well to make vests oceas-
ionally and try different combinations and
values of choke coils and condensers in your-
filter until the ripple or hum is compietely-
eliminated.

Connecting the Set to the Line
The high-voltage wiring and the 110..
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volt wiring around your sending set should
be neatly installed. Lamp cord strung in
spiderweb fashion all over your station not
only looks bad but makes it very easy, some-
times, for a fire to get started. The article
“(zetting on the Air” in the Junior Operator
section of the January, 1924, QST tells the
proper way to hook up the set to the 110-volt
wiring. A separate line from your house
meter and a switch, and fuseg installed at
the set, will be all that is required in most
¢ities,

Tuning the Set

When the set has been entirely installed,
you are ready to begin tuning it. A tube
transmitter should be very carefully tuned
io a certain wavelength, and then left that
way. 1f you change the wavelength of the
set every time you transmit, as some mis-
guided amateurs insist on doing, then you
are sure of two things; first no one will
know on what wave to listen for you on,
and, second, that you will not have the set
working at its best on any wave., Moral—
adjust vour sending set to do its best, then
leave the adjustments alone.

A wavemeter having a flashlight lamp or
a neon tube as an indicating device will be
required. The first adjustment is to re-
move the antenna and counterpoise clips
from the fixed coil on the get and tune the
closed circuit o the desired wavelength.
This closed cireuit consists mainly of the
hinged ceoil as the inductance, and the fixed
glass plate condenser as the capacity.
Place the grid and plate clips on about the
first and twentieth turn und the filament
clip about midway between. Upon press-
ing the key, the plate current meter should
indicate current. However the circuit may
or may not he oscillating. To find out for
sure, hold the wavemeter so its coil will
be n few inches from the hinged coil and
about in the same plane, and slowly turn
the dial on the meter. If the set is oscil-
lating the flashlight lamp will light when
regonance is obtained between the two cir-
cuits. Should the lamp fail to light, turn
off the power, move the filament c¢lip a
turn or two one way or the other, and try
again. The wavelength of the closed cir-
cuit corresponds to the wavemeter setting
at which the lamp lights. It is the number
af turns between the plate and grid clips
that determines the wavelength of the closed
eircuit and by changing the wnumber of
turns the wavelength can be varied until it
is just abouv what you wani. If you have
trouble in adjusting this cireuit exactly to
the desired wavelength, shift all three of
the clips a few turns along the inductance
where the turns are a different diameter
and try again. Keep the filament clip
somewhere between the other two elips,
varying it one way or another until the
set oscillates steadily and does not quit
when the wavemeter is brought near.
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A little practice in using the wavemeter
will be helpful. The meter should not be
held too close to the hinged coil or the
flashlight lamp may burn out when res-
onance is approached. The most satisfac-
tory wavmeter readings are obtained when
the meter is held far enough from the set
so the lamp will just barely glow when in
exact resonance.

After adjusting “the closed circuit to osec-
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FIG.4 HOW TO CONNECT THE TRANSFORMER, 4l
RECTIFIER AND FILTER TO THE SET
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illate steadily on the desired wavelength,
place the antenna and counterpoise clips
on the fixed coil with about twenty turns
between them and, with the key down, start
varying the antenna series condenser slow-
ly, watching the plate milliammeter and
the antenna ammeter. As the point of res-
onance is approached the antenna current
meter will slowly climb, and the plate cur-
rent meter will change. The condenser
handle must be moved very slowly, as the
regonance point is guite sharp. If the res-
onance point cannot be found with twenty
turns in the antenna circuit ,try other values
because much depends on the antenna sys-
tem you are using.

Do a little exploring at this stage of the
game and learn all you can about the set.
Loosen the coupling until the set stops
ogciilating and the antenna circuit will not
“pick up” the energy from the closed cir-
cuit any more. Now you know how far
vou can go. Next tighten the coupling un-
til the set acts unstable, perhaps stops osc-
illating, and the antenna current drops. If
you have your wavemeter handy, measure
the wavelength at different values of coup-
ling and you will find that the wave riges
when the coupling coils are placed close
together and drops when they are separated.
The best coupling adjustment is to have the
coupling as loose as practicable without the
antenna current dropping. If the coupling
is too tight you will not be able to run the
antenna circuit into exact resonance with
the closed circuit without having the ‘ir-
cuit oscillate unsteadily or stop entirely.
Don’t be surprised if the best adjustment is
with the coils several inches apart; this is
not uncommon.

Now try varying the grid leak.
the resistance will cause an
plate current and vice versa.

. Lowering
merease in
However,
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one adjustment will give the greatest an-
tenna current for the least plate current,
and that is what we are aiming for in ad—
justing the set to work its best.

Getting down to the 75 to 80-meter Band

The only change required to make the set
operable on a wavelength within the 75-80
meter band is to remove one of the tinfoil
sheets from the closed circuit fixed conden-
ser, leaving two sheets only, one being con-
niected to each terminal of the condenser.
The set can then be tuned to a wavelength

R S, S

S

FIG. & 30 HENRY CHOKE COIL

withir. the above hand without much diffi-
culty. The antenna system used should not
have a fundamental w avelength of over
about 80 meters, however, for best results,
unless you wnrk the antenna on a harmomc
as explamed in the August, 1924, issue of
Q8T on page 12,

What to Do Next

With the set completed and “On the . Air”
wou should have no trouble getting in touch
with amateurs in other towns and getting
acquainted with them via radio. The article
“Getting on the Air” on page 55 of the
January, 1924, QST will also be of value.
In concluqlon you will find that, if approach-

ed in the 1‘1ght way, many-of the old timers

will go out of their way to give you useful
hints and information rpaardmg the opera~
tion of your set and advice that will help
vou greatly in getting the maximum amount
of henefit and enjoyment from your radio
station.
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THE ¥. T. VOLTMETER
{Concluded from page 45)

readings may be under actual load con-
ditions as in rig. 4.

Caution: Always start with the grid
very hlghly biased, to keep excessive plate
eurrents from flowing. However, be sure
that you do not make the final readings
with more than just enough bias to stop the
plate. current, otherwise the readings will
be too high.

A Rough Method of Finding “Mu”

If no voltmeter is available, approximate
results may still be obtained. Use A.C.
in the plate circuit (SEE WARNING BE-
LOW) with phones in series. 'The voltage
of the lighting eircuit can be obtained from
the power company and this will answer
for very hurried work. The voltage ordin-
arily given for commercial A.C. is the
effective voltage, which is 1/14 oi the
peak vwoltage whlch we are measuring.
Connect as shown in Fig. 4 and bias the
grid until the plate current just rhsap-
pears; in other words, until the sound in
the phoneb just stops. The plate peak-
voltage is 1.4 times the effective a.c. volt-
age and the amplification constant is

1.4 (line voltage)

Bias voeltage to stop plate current.

{This method is not accurate, as the line
voltage is seldom known exactly unless it
is measured. It might be aimost as well
to rely on the itube-maker’s catalogue for
the walue of n. However, either of these
methods is better than guessing ai the
voltage on the tubes as most amateurs do
--f have known them to miss it 500 voits
out of 1000t —Tech. Ed)

WARNING: When using high voltages
on the plate it is not safe fo put phones
ull‘el tly into the plate cireuit as has been
t lnstead make the connections
as shown in Fig. Ba, using a small trans-

former that is very well insulated. A snit-
able one is shown in Fig. 6. Don’t use
“any old thing” and risk death.
"§“’°“’§"5
" 3 o Lo Pearahor
HE WONT BE HAPPY
TiLL, HEGETS 1T

(Y FIVENATTS
~A.
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G6CGW Nearly Wins {t

Two way amateur communication with
New Zealand came a good deal nearer a
few wnights ago when G6CGW nearly
“clicked” with New Zealand 4AA. “6CGW
sure gave we a thrill last Sunday night,”
says N. Z. 4AA. *“He had just been calling
N. Z. and Australian stations and signed off
with ‘--REPLY NOW ON 120 METERS.’
I answered him and gave him a *‘K’. Im-
mediately 6CGW came right back with,
‘477 N, Z. U 6CGW—TRY AGAIN OM.
I duly gave him another call, but he evid-
ently got nothing.”

So old 6CGW may win the boomerang
yvet. But until he
actually gets it,
everyone -else will
have a chance at it.
¥ou have probably
heard already of the
genuine Australian
boomerang, suitably
engraved, that is to
he given by the AR,
R.1. to the American
or Canadian ama-
teur who is first to
definitely  establish
two-way communica-
tion between New
Zealand or Australia,
and North America.
If wnot, then reread
the “dope” on page
43 of the April, 1924, QST, raise your plate
voltage, put in a good receiver, and try for
the antipodes!

When to Listen for N. Z. Stations

“Several Yanks have inquired as to the
best time for them to listen for N. Z. sta-
tions. I believe the best time would be
from 7 to 8 P. M. on Sunday evening, N. Z.
time, ‘This hour corresponds to that from
11:80 P.M. to 12:30 aA.m. P.S.T. on Saturday
night and Sunday morning with you,” says
Mr. Bell, N. Z. 4AA, in a recent letter to
@ST. “Our usual traffic waves are from
130 to 190 meters but I will try and get
the fellows to QS8Y to around 100 meters,
and get as many of them to join in on a
weekly “CQ party’’ as possible at the above
time,

I'stening to U.S,
Dunedin, New Zealand.

3X records in the making,

Please pass the word to the gang -
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It won’t be an

on your side about it. _
official test, but just a friendly attempt to

get in touch with one another. At 8:00
F.M. we will listen for any replies from the
States (or elsewhere Hil). This would also
be a good time for any station that wished
to broadcast traffic for New Zealand or
Australia to do s0.”

Another Trophy!

Major Raven-Hart, the first real “ham’
in Chile, offers a good Chilean hat—and
they are wonderful affairs, he says—io the
A.R.R.L. to be awarded to the first U.S.
or Canadian amateur to work two-way with
Chile. Just to make
it all the more worth
while wining he is
having it nicely dec-
orated with native
silver!

The Chileans are
fast getting their
stations into opera-
tion and with the
above incentive for
us it should be only
a short time before
someone wing  the
hat!

“Do it this winter

wajy

Ralph Stade, 4AG, or bust!” is Major
amateurs from his station in Hart’s wmotto. Leat
that be our wmotto,

] too, fellows!
__ The present address of Major R. Raven-
Hart is,® Union Club, Necochea y Peru,
Mendoza, Argentina.

New Zealand 4AG

Ralph Slade, 4AG, was the first New
Zealand amateur to do any “Yank logging”,
as the receiving of American amateurs in
New Zealand is called. It was on November
bth, 1922, that he heard his first signal from
a U.8. amateur. Ever since that time he
hag stuck to the game and he now has as
good 2 DX list to his credit as anyone in
New Zealand.

The photopraph shows him busy at his
favorite pastime, varying the ratio of in-
ductance to capacity in his new set. Note
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the grin—the probable reason being that he
has just heard another 11.8. station. The
receiving set he uses will be recognized ag
bearing a rvesemblance to the tuner de-
scribed by Perry Briggs, 1BGPF, in the
February, 1924, QST

On the wall to the right of the picture
are cards from every district in the [I.S.
Quite an imposing ~fpectacle; for Dunedin,
N.Z., at least. Mr. Slade hopes to have the

The receiver (above) and transmitter {below)
at 4AG. Not much to look at, but they sure do
the work.

entire room papered with these cards soon,
More power to him,

The transmitter and the receiver at New
Zealand 4AG are shown in the other photo-
graphs. The transmitter iz just mounted
on part of a wooden box, but it works, and
works well.  Nightly communication ig
carried on across 1,400 miles of water to
amateurs in Australia. A unique feature
of the szending set is the inductance, which
is made by lashing the turns of copper
tubing to pieces of glass rod ov tubing as
supports.

European Conditions Promising

Puring the last few months, owing to
heavy static, two way work between ama-
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teur stations in America and Europe has
practically ceased but with fall approach-
ing we have many new stations on the air.
The shorter waves are of course the more
popular and the 100-130 meter band is
filled with strange calls from many
countries,

Sweden has five licensed stations in ac-
tion and at least two of these are in touch
with Britain on very low powers. The calls
of Swedish hams are prefixed with the
fetters SMZ. 'The five active stations are

SMZP, SMZS, SMZV, SMZY and SMZZ,
0f these, SMZP has worked g2KF and

BSMZZ has exchanged signals with g2XG,
the former using 10 and the latter 20
watts.

In Finiand there are four stations now
working with short wave permits and they
usually prefix their calls with FN. They
sign 2NB, 2ZNM, 2N(C, and 3NB.

ftaly has three active stations at the time
of writing, ACD, 1ER (possibly {ER1
Dept. ¥d.) and IMT. The former has
worked with the 11.8.A.

France has now many short wave sta-
tions and a gooed bunch of them should get
across this fall  Their ealls all begin with
the numeral 8.

Spain bas been late in getting into action
but at least one stution near Madrid is
making preparations for working during
the winter on short waves,

The Swiss amateurs have not been much
in evidence of late but we expect to hear
XY of Geneva in operation again soon,
when conditions are more favorable.

Holland is quiet except for a few weak
“zero’ stations. PCII and PA9 are still
closed down.

In England we are looking forward to a
very interesting and busy DX season this
year., g2NM, g20D, ;r"bH 25BV, gbLF
and many others are gefting ready for a

“ecan buatmg season. In the north we
have g2KW and 2PC, who have been joined
by 5KO and 5MO. ¢2DX is located at
Cmnberlev, Surrey. p"FF will commence
the geason on 112 meters and will use that
wave as a stand-by throughout the winter
tests, but the power will remain at 100
watts as at present. This station will weli-
come tests on waves down to H0 meters.

—J. A. Partridge, g2KF.

Federico Mejia, 14a Avenida Norte, 21,
Ban Salvador, Republic of Balvador, is on
the air with two BHO-watt tubes trying to
connect with amateurs in the 1I.S. and for-
eign countries. He would appreciate a
fine from those interested in forming a
relay route, to Houth America especially,
His call is FMH but his wavelength is un-
known, sorry to say.
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During wvacation season many amateurs
are having the time of their lives traveling
away from home and visiting every amateur
gtation they can find. But there are many
antennas these days; e¢an you recognize
those of your fellow amateurs? You can if
he has his call or an A R.R.L. emblem dis-
played in some prominent place around his
gtation: on the door of his shack or on his
mast. Is your station properly advertised
in this manner?

The recent hroadeasting of the Demo-
aratic National Convention had an alarming
effect on the Washington Radio Cinb. Last
Haturday svening when Mr. Bidwell got
up to say something the chair demanded,
“For what purpose does the gentleman
arise?”  This new and unhappy greeting
was just as confusing to Mr. Bidwell as it
was to the rest of the convention delegates.
However, Mr. Bidwell proved io be very
resourceful and just as he was going to be
ealled out on the vount of ten he thought
of sumething to say and announced that he
would discuss the subject of the Key Klick
Klunkers. 'The matter was warmly debated,
and a motion was finally made and seconded
that the offending stations which caused
unusual key klick interference with neigh-
boring broadcast receivers be disapproved
nf, This was promptly amended to read
that the oifenders should be called out by
name, which amendment was carried by a
margin of one-fourth vote. Attention was
then called to the fact that Mr. Bidwell was
by far the biggest person present, and was
therefore unquestionably the delegate at
large, and consequently entitled to but one-
half vote. This ruling of the chair de-
feated the amendment and the original
motion was then carried with the aid of a
visitor from Alabama, 5QRT, who success-
fully claimed 24 votes. It was later report-
od that while at the beginning of the meet-
ing the delegates were about equally divided
hetween the two parties, at the end they
were solid for the Republican ticket.

(A B,

What is a Gazilterswitch? Aha! Therein
lies & secret of the deepest kind. One day
amateur 5AM made the discovery that by
shunting his filter cireuit with a switch he

was able to raise many amateurs with
sharply tuned receivers that he could not
get to answer him on the pure D.C.

He also was able to raise the wrath of
the neighboring B.C.L.s and the other hams
in the town,

Finally it was decided in meeting to
present this amateur with a specially de-
signed switch for the abuve purpose at the
regular semi-monthly meeting of the radio
ciub at New Orleans.

This was done with all due ceremony,
and though 6AM promised to use the switch
faithfully, he has seldom been heard with-
out the filter since that time, Evidently the
idea worked!

On Juune third the seventh district Super-
visor of Radio went to Boise, Idaho, to hold
license examinations, and to the surprise of
the “regulars” a girl of sweet sixteen
entered and took the examination.

Miss Harriet Ellsworth is now 78I. Con-

gratulations, Harriet, F.B.! She is the
second young lady amateur in the seventh
district now, and is just as enthusiastic
about amateur radio as any “ham” could
be, Idaho amateurs are now all shining up
their sets preparatory to arranging sched-
ules with 7SI for Boise traffict

If wou happen to hear some strange
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Eighth District Stations one of these nights,
the chances are that they may be in New-
foundland, and are Canadian #s. New-
foundland time is one hour and a half ahead
of Eastern Standard Time. The Canadian
part of the Maritime Division is one hour
ahead of Eastern Standard Time.

1IXAQ-10A- 1AEL—1A§>N 1ID  are NM.
This combined station at Silver Lane, Conn,,
owned by Messrs. Kruse, Beekley, Budlong,

and Magson of QST staff burned down on
Friday, August 22nd, as can be seen in the
photo. Much radio apparatus went up in
smoke. No, the fire did not start in the
radio room.

in order to stimulate interest in amateur
radio, Mr. H. L. Reid, manager of the
Southeastern Division of 'the Traffic Depart-
ment of the League, is offering a loving cup
to the amateur in the Southeastern Division
having the best all around amateur station,
The contest will be handled similar to the
National Hoover Cup contest. The contest
for the Southeastern Division Cup closes
Dec»ember 531, 1924, Amateurs in that Div-
ision dvqrmg to enter their station should
mail their reports and deseriptions to Major
W. ¥Van Nostrand, Federal Buliding, Atlan-
ta, Ga. They will all be taken care of and
returned in g‘oud shape. The committee of
judges will umsmt of Major W. Van Nos-
trand, U1.S. Bupervisor of Radio, H. L. Wills,
Georgia Railway and Power (‘ﬂ and Mr.
H. E. Bussey, General Electric (n‘, all of
Atlanta,

The David Grimes, Inc., with executive
offices at 1571 lroadwav, Strand Theater
Building, New York City, New York, has
recently been organized by David (rrlmes.
the inventor of the Grimes inverse duplex
svstem (now called the super wﬂexh The
ject of the new organization is to produce
a radio set employing the Grimes System
at a popular price and embodying all modern
features. The General Sales Manager ig
Mr. E. P, H. Allen, formerly with the
Radio Corporation of America, and for
many years a prominent figure in the music
trades. The company will also manufacture
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a general line of radio instruments and
parts. The plant and laboratories are
located at 141 Morgan Street, Jersey City,
New Jersey, where they occupy a modern
& story building equipped. with the latest
tabor saving devices.

A Better Guy Insulator
The cut shows very clearly the construe-
tion of the white glazed poreelain guy in-
sulator known as the Kreuz.

The insuia-

tor is 414 inches long and the holes are one
guarter inch in diameter.

The insulator may be obtained from H.
). Boehme at 241 Lafayetie Street, New
York City.

The National Velvet Vernier Dial, manu-
factured by the National Co., Ine.. 110
Brooklin St.,, Cambridge, Mass., who are

also makers of the National variable con-
denser, is a4 vernier dial to be proud of. It
employs no gears or rubber tired wheels
but depends upon metal planetary friction
springs,

dises, held together by for its

action. There is no back-lash. The dial is
very attractive looking and is made in both
three and four inch diameters to fit devices
having 1/4 inch shafts. The only possible
objection 1s that the National dial is more
difficult to mount than an ordinary one, but
this disadvantage is more than offset by the
good points of this truly “velvet vernier”
device,
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Receiving in the Dark
Cleveland, Ohio

Editor, QST:

Can one receive better, or faster, in dark-
ness than in the light, you ask in this
month’s QST? The answer is yes, by all
means. 1 don’t pose as a phychologist, but
I have always believed the reason was that
with the eyes open and the room well lighted
the eye always roamed about the room,
watching for anything which might take
place. If the room is in darkness and the
brain isn’t receiving any impressions from
the eye it is more alert to the things brought
to it by the ear. To put it electrically when
the eyes are turned off the load is lighter
g0 there is more juice to operate the receiv-
ing apparatus connected with the ear.

Another thing, most of us can receive
faster sending and copy with fewer mistakes
when we're moderately sleepy. The reason
seems to be the same; with the other senses
less alert and the mind concentrated on what
is heard it comes easier. Ask the ops from
any old one man seagoing job when they
can receive the press best and they’ll tell
you it’s easy after listening to wvarious
sparks until they're sleepy. Of course if
the man who is poundmg the key is sleepy
the hets are all off, and if he is as rvotten
as a few ['ve heard lately you have to be
wide awake and use the imagination half
the time to know what he really means.

Maybe the foregoing observations don't
apply to certain individuals who are delib-
erate and self-possessed at all times, but
they certainly are true of the nervous type,
who find it hard io concentrate. If this is
yvour type, just try it some time. Turn the
hghts low ov off, listen to the nmedley of dots
and dashes until you are & little sleepy, and
then hook up with a fast, steady sender who
is puttmg‘ over a lot of traffic and see how

easy it is to copy.
—H, P. Worden,
Radio Hditor, Cleveland News,

Eliminating Rubber Stamp Messages

601 Enterprise Bldg.,
Milwaukee, Wis.
Bditor, QST:

While there are stations in operation and
no impertant traffic {o handle, there are
bound to be “rubber stamp” messages. Un-
necessary communication clutters up the air,
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Radio Commumcatlons
the Amateurs

"l'ho Publishers of QST assume no responsibility
for statements made herein by correspondents

and is an abuse of our great natural re-
source, the other. The solution to the prob-
lem of suppressing such practices, then, is
found in the creation of important trafiic.
This is just what has been done in Mil-
waukee,

Robert E. Knoff, radio editor of the Mil-
waukee Journal originated the idea of hav-
ing Wisconsin hams act as state corres-
pondents for the metropolitan paper. In
order to give the plan a trial, an experiment,
lasting & month, is now in progress, at the
end of which, five prizes, aggregating fifty
dollars, will he awarded by the Journal.
There will be a grand prize for the best all-
around work by a station either at the re-
ceiving or transzmttmg end of dispatched,
and two prizes each, for the best work in
transmitting and receiving news messages.

Schedules are being worked out so that
a Milwaukee station will be on every night,
hoth before and after the quiet hours, and
state amateurs will be organized so that
any important news will be sent immedi-
ately. In order to solve the problem of
publishability of news, upstate men are in-
structed to fransmit important {ocal news
items of wide interest, from the latest ed-
ition of the newspaper in their town.

While amateurs have handled press work
during storms and other emergencies, we
helieve that this is the first time that a
systematic radio news gathering system has
been organized for every day working.*

The system has many merits, among
them: boosting message totals, increasing
A.R.R.L. publicity, rendering a service to
the public, making prizes available to the
amateur, preparing amateur stations for
emergency work, but greatest of all, free-
ing the air of unnecessary matter.

The writer will be glad to hear from any-
vne interested in trying & similar stunt in
his town, dlld will answer any questlons

—harles S. Polachecic,

AR.R.L. City News Correspondent, Mil-

waukee, Wis.

Likes QST

727 Boylston Street,
Boston, Massachusetts.

O.M., on the

Editor, QST

Congratulations, August

#This was done in California some years ago—0Dept.

id.
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issue of QST—+the best yet. It’s a “grand and
glorious feeling” when a new member comes
in and you know before you tear the wrap-
per that you're in for two hours of un-
fgualified joy!

QST is siways good—Dbut the August
issue is better—the best prepared articles
ever printed. Keep up the good work! 73’s.

BB Gordon

Adv. Mgr. Atlantie Radio Co., Inc.

Another Amateur’s Opinion
210 West 102nd St.,
. New York City, N.Y.
Editor, ST

In your editorial in the March issue you
expressed my opinion of the amateur game
to a T. Because of the situation which you
admirably stated, I have quit the amateur
radio game as far as brass pounding and
receiving is concerned. Two months ago I
dismantled my szet and sold everything in
sight. Why? Just because I found things
on the air just as you say only n little
worse. Everyone I managed to raise would
zay “QTC? QRU pse QSL erd 73”7 Every-
une, every blessed one sent the same thing.

This “pse QSL erd” thing is funny, I've
heard stations only 100 miles away ask for
2ards, Btations that are heard in England,
Holland, F'rance, cte., ask stations in neigh-
boring districts for cards, cards, cards.

Another thing. You ask a fellow to stand
by for some tests. He says GA, You make
4 few changes and call him. N.D. You
go back to the old setting and eall him
again. Still N.D. Again why? Well, I'm
aure he absent mindedly on purpose lost
you, D've asked for tests and have been
told to A and have come back only to hear
the fellow at the other end call CQ or some-
one else.

As for message delivery, in the past six
¥ears I have had two of my messages de-
livered. I guess they got there by mistake.
It seems to me that the weak point in mess-
age delivery is the actual handling of the
message to the addressee. I have followed
messages that I have sent right into the
eity of its destination, only to find that it
never reached its goal,

T said I’ve quit the amateur game, but
don’t fear that I'll turn B.C.L. Never! I
will argue with anyone that the amateur
is essential but between you and I, OM, I
cannot see u good reason for his existance.
That is, the way he exists today. Believe
me I'd give most anything for the good old
apark days.

T've joined the experimenter's depariment
and will try and help you when I can.
would like to see (ST give ag much room
to the Experimenter’s Section as it does to
the Operating Department.

I have absolutely no ideas to offer but I
had to write you and let you know how [
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feel about amateur radio. My opinion is

that ali the amatenrs want today is cards,

cards, cards;—to which they don't QSL.
—Howard A. Chinn, 2CEG.

Re: Poor Notes on Short Waves

U.8.8. Wood, No. 317
Editor, ST :

I notice in August QST a letter from Mr.
West of 6IV-6ZP regarding poor notes on
short waves.

About two years ago I had occasion to
conduct some short wave experiments at
station 9BZZ on waves from 110 to 150
meters and I noticed the same peculiarities
in regard o the note.

The first thing I did was to change my
grid leak from an inductive type to an old
potentiometer of about 5000 ohms resis-
tance, This bhelped some. Next I remodeled
my plate condenser and replaced the #in-
{oil with smooth copper oif of a & inch strip
sillation transformer, I also made the
same changes in my aerial series condenser.
‘TThen my note was fairly clear but seemed
to have an audio freguency ripple in it.
This was overcome by using for a radio
frequency choke one of Montgomery-Ward
and CoJs, Arlingion loose coupler zecond-
aries and tuning it till the ripple disappear-
ed. This was on 110 meters. Of course it
may not help in every case but is just 2 sug-
gestion for experiment,

----- -Deen. W. Linel,
RM3(C, 11.8.N. ex UBZEZ,

Another Possible Reason
U.8.8, Litchfield, No. 336,
e/0 Postmaster,
San Francisco.
Editor, ST

In the August issue I noticed a letter
from Mr. L. E. West (6LV 6ZP) in regard
to poor notes on sghort wave sets.

It has been found that when using a
motor generator for the plate supply that a
filter which will completely eliminate the
howls and ripples on a low frequency, will
not do so at a higher frequency. One ex-
planation iz that the minute sparks pro-
duced on the commutator set up radio fre-
quency oscillations the same ag any spark
transmitter. These are radiated by the
wiring connecting the generator to the set.
These radio frequency oscillations influence
the grid of the oscillator tube in the same
manner as the audio frequency ripple which
we all know to be the ripple that gets
through our 30 henry brute force beasts.

So it seems we must also build a good
radio frequency filter to have a good note,
as well as an audio frequency filter.

This filter may consist of two small cails,
one in each DC lead, of from 5-10 turns
shunted by 2 small capacity of approximate-



ty 002. Try your grid condenser but be sure
it is & good one. The coils should be wound
of heavy wire, best self supporting, and
should be made rigidly. As the old man
once said, “His soul longed for rigidity.”
The real reason is that if the coil is a
flabby affair it is more likely fo aid the
radio frequency in barming your set, than
it is in choking the oscillations. Another
reason, fHexible coils shift frequenecy too
easily, The LC ratio tables may be used
in_design of the choke coil.

Now in the ¢ase of batteries of course
the above does not hold true. The only
thing is that any sparks from the battery
may produce the same coffect. These sparks
may be so minute that we can not see them.
They may he between parts of the battery
we can not see. Anyway you fellows that
arve having trouble try a radio freguency
filter, designed sz ahove, and run some
tests with another afflicted brother. You
then find that some other coil form is heiter.
It you do let me know.

Another thing that will help iz to re-
duce the wiring from the high tension DC
to the set, This pives less radiating sur-
face for this ripple and of course will cut
its effect on the rest of the set.

And finally please let me know how you
make out.

—R. B. Conawghty, 8CUJ.

Crossing the Delaware

318 Gardner Ave.,
) Trenton, N.J.
Editor, QST.

An experiment was held on Sept. 13th,
with a long antenna on short and broad-
cast waves, in which I thought you might
be interested.

At 7:30 p. M. a car was equipped with
the necessary tuners and a two-step, and
the gang proceeded to Yardiey, Pa. which
. is about five miles from Trenton. There
“ we decided to stretch the antenna aecross
the Delaware River using the Reading Rail-
road Co.'s bridge as necessary. We an-
chored the New Jersey end of the antenna
to the top of the bridge which wasg 90 feet
high, and the other end, 1200 feet from the
New Jersey end, led to a point three feet
high.

After hooking up the set at about 9:50
r. M. E.S.T., broadcasting stations were
heard from all parts of the surrounding
country and (lanada. Then the short-wave
tuner was connected up. Results obtained
on the short waves were not.exceptionally
wood on account of the QRN as there was a
bad lightning storm in this locality at 9
P. M.

We were determined to hear a 6" he-
fore quitting and, finally, with one-third
of us (3BHW) asleep and cover half of the
rest almost in the arms of Morpheus we
managed to hear 6AWT, and so ended our
night’s vigil. At dawn we took down the

‘generally claimed for . it.

antenna and proceeded home for a good

“nights” sleep.
—d. G. Wentzel, Jr., SHW
w B, G, Raser, 3C8
E. P Knowles, exn-3CP
{The list of stations heard on the above
expedition appears in the “Calls Heard”
department of this QST.—Dept. Ed.)

ANTENNA RESISTANCES
{Concluded from poage 48)

ent because here the radiation resistance
is naturally a very large percentage of the
entire resistance, If one were to consider
& straight vertical antenna situated out in
a feld well away from buildings and with
a suitable counterpoise (preferably star-
shaped, b or 6 wires) there should be no
gain whatever from operating with a very
high antenna which had to be operated a
tong way above its fundamental frequency.
In fact, there should be a loss, due to an
ohmic resistance. Then a further loss
should be brought about in the wmanner
mentioned in an eavlier paragraph by the
use of very small high-voltage condensers,
which transfer the energy from the set to
the antenna, It is much more comfortable
to operate somewhat closer to the funda-
mental, although still preferably a little
beyond. In the case of an antenna sur-
rounded by many obstacles, there might be
a real advantage in getting radiation star-
ted off at a fairly high altitude so as to
overleap these obstacles and suffer less
local absorption. There is also the question
of further losses in the long antenna due
to horizontal radiation, if any considerable
portion of the antenna runs more or less
parallel with the earth. 'This horizontal
radiation will be very quickly absorbed,
which means heavy losses. The question asg
to whether a very long antenna may be
used effectively, operated a long way above
its fundamental frequency, will have to be
decided for each individual installation, but
it is not believed that it has the advantage
The more ideal
antenna will be the short compact antenna
system set well away from all obstacles or
mounted with counterpoise on top of a
building.

//

PR EPALD

"10.

lnstall this steel aerlal mast for greater range
and better results, Neat, substantial construc-
tion. 20 Ft. Mast, $10 40 Ft. Mast, $25
60 Ft. Mnst. $45. Freight prepaid if remit.
tance is sent with order—otherwise C. 0. D,
Write for circular.

0"’

9K

S.W.HULL & CO., 2048 East 79th Street, CLEVELAND,
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28 Sizes

DURHAM Metallic
Leaks may be had for
voureveryneed. Each
marked with tested,
guaranteed value,

Prices—{ized, over 14 meg, 50¢
¥Fixed, under }i meg. 75¢
Variable, to 0.1 meg. 75¢
Variable, 0.1 to 5 megs.

75¢

Variable, 2 to 10megs.75¢
Mounts, single leak 30¢
Cond. and leak 35¢

Double, for resis.

coupled amplif.  4dc

T

DEALERS:—

DU

aceuracy and price-—plus publicity
=g turning in the volume, Send

for brice sheet now.

FIXED —VARIABLE

Accurate — Permanent — Noiseless

NOTHER important advance
in radio—the development
of a practical METALLIC high
resistance for grid leak and re-
sistance coupling! This is the in-
vention of two professors in
chemistry and electricity at a
farge eastern university.
The new DURHAM Metailic Re-
sistanceUnitisararemetaldepos-
ited on glass by means of a com-
plicated process developed after
months of scientific research.

Grid Leaks

Tested and guarantged accurate,
every DURHAM unit is noiseless
and pon-inductive. You can de-
pend uponthemabsolutely. They
arethebiggestlittle thingsinradio.
DURrRHAM Fixed or Variable Re-
sistance Units (grid leaks) fit
standard holders. But vou will
find the new style base more con-
venient. Three styles take care of
plain mounting, grid leak and
condenser mounting and double
base for resistance amplifiers,

GET THIS RESISTANCE AMPLIFIER BOOKLET

Complete details for construction of the most perfect type of amplification,
Coupling rvesistances and grid leaks for detector and two stages cost less than
one good transformer. Send ?5¢ for this useful booklet about the “higgest

tittle thing in radio.”
Satisfaction Guaranteed

DURHAM & CO.Inc.
1030 Market St., Philadelphia,

A new

R

[EOSTAT

with tmmowvable coils

SOMETHING BETTER
PYREX TRANSMITTING
ANTENNA INSULATORS

Aty
f ol ’{ |

NN

Overall Length 714"
Developed Leakage Path 77

S

Low Phase Angle Difference (0.3°)
High Mechanical Strength
No Absorption of Water

Invaluable for the Higher
Frequencies

L. Reinartz uses and recommend

PYREX Insulators.
$1.50 Each C. O. D.

Corning Glass Works

INDUSTRIAL DIVISION
orning, N. Y.

‘The coils of the new Centralab Rheostat are firmly
clamped between and imbedded ininsulating material
w0 they canpnot move, This ¢liminates the noisein the
set caused bylateral movement of coils, and maintains
& uniform spacing between windings, giving smooth,
eveu regulation and eliminating dead spots. Thecon-~
tact shoe cannot catch. Attractivein appearance, and
substantial in construction, Single hole mounting,
No, 206——i ohms maximum resistance . $1.2%5
No. 230—30 ohms maszimum resistance . 1.2§

Cen

CENTRAL RADIO
291 Sixteenth St.

John

LABORATORIES
MILWAUKEE, WIS.
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They're in the Wireless'Room
of the Leviathan

U, & U. Photas

The World’s Flyers Carried Burgess

The cAdventuresof BURGESS

RADIO BATTERIES

Remarkable are the ad-
ventures of Burgess Radio
Batteries. And where
there’s danger—upon,
above, or below the earth,
sky and sea, will be found
Burgess Batteries—Iabor-
atory products.

“ASK ANY RADIO ENGINEER”

Write to 151 Burgess Engineering
Building, Madison, Wisconsin, for
the Burgess Radio Compass. It is
amusing, unusual and useful.

BURGESS BATTERY COMPANY
Engineers DRY BATTERIES Manufacturers
FLASHLIGHT - RADIO - IGNITION - TELEPHONE

General Sales Office: Harris Trust Bidg., Chieago
Laboratories and Works: Madison, Wisconsin

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

Standard Equipmenti of
United States Submarines



Stations you envy
have this
radio book

A zopy of the 1. C. 8, Radio Operator’s
Handbook should be in every radio shack

REVISED
EDITION
514 PAGES

Compiled by
HARRY F. DART,
E.E.

Formerly with the
Western  Electric
Co., and U. 8.
fArmy instructor
of Radio. Tech-
nically edited by
F Doane.

100,000 ALREADY SOLD

JTATIONS you envy have this book.

Tt’s packed full of every possible
radio detail on construction and opera-
tion of transmitters and receivers,
Written in plain language, taking noth-
ing for granted. If you want to work
out your own constants, there are plenty
of formulas and tables, with the units
given for each one, It's the easiest
book to work with you ever saw, There’s
a complete index and you can find what
you want at once.

IT EXPLAINS: Electrical terms and
circuits, antenna construction and cal-
uﬂatlon, generators and motors, bat-
teries, detectors, relays, spark, arc,
CW, ICW and phone transmission and
rece:ptmn, commercial, amateur and
broadcast transmutters and receivers,
codes, license rules. Many other fea-
tures.,

All in one book. Yeg, all thig ig in a
single compact book of ‘514 pages of clear
tvpe, with hundreds of diagrams and
iNustrations. The {ruits of 20 vears of
radio development crystallized. A prac-
tical book for the practical man. It
angwers every dquestion, yet cosis only
a dollar. It's the biggest buy in radio
to~day. This is the ook you need, O.M.}

Send $i to-day and get this 51d-page I.C. §.
Radie Handbook~—it will save its small cost
many times over. Money back if not satisfied.

s et st S i e wmes TEAR OUT HERE_—-__-—.T

o,

IN'I'ERNATIONAL CORRESPONDENCE SCHOOLS B
$ox 6127-C7, Reranton, Penna,
4 anvlose One Dollar, Please send me—post- I
xmid— the 514-page I ©, & Radio Hand- |
It ix understood that if 1 am not
mtire]y satisfled T may return this book with- I
in five days and you will refund my money. l

Name....

Address......n o,

=

O |

Audio Amplifying Unit
Rheostat-socket-transformer all in one
wired complete ready to wount on panel.

Handsome dial included.
Improve the looks of your sef, and learn
what real amplification is. 4-1 ratio.

Absolute Money Back (Guarantee
AGENTS WANTED

Write for diseounts on this and complete line of
radio waterial.  Be our pepresentative in your

distriet. )

When ordering advise if % or 30 ohm rheosiat
wanted.

American Radio Sales Co. Not Inc.
§20-621 Monadnock Bldg. Chicago, Illinois

Mail Orders Only

BRISTOL

TRADE MARK

AUDIOPHONE

LOUD é'i;EKkER

This is known everywhere
as the Loud Hpeaker with
the guality tone. Not only
is the dione natural and
without mechanical distor-
tion, but is sufficiently big
in volume to be easily heard
in & large voom or all
through the house. Comes
to you ready to use—Ino
anxiliavy batteries are re-
guired,

Made in three modeis:

Audiophone Senior
Price $30.00

Audiophone Junior
p

Price 22.50 A
. This is the Baby
Baby Audiophone Audiophone  equipped
Price 1250 with the PFiber Homm
. , which is now standard
Bulletin AX-3014 describes and supersedes the
th Loud Speuakers. metal flare previousiy
es€ loud Speakers used, Price $12.50

THE BRISTOL COMPANY

WATERBURY, CONN.
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Distance covered in record time while all the world
wondered. News received in one part of the coun-
try only a few weeks after it was sent from unother.
That was the pony express.

Today, news, messages, entertainment—all are in-
stantly brought from all over the land right to your
home by the Pony Express of the mr——-n(,»mbley

Radio Receivers. New York  hears C(alifornia.
Florida listens to Hawaii. Canada converses with
Mexico. North Dakota keeps in close touch with

the MacMillan expedition at the North Pole. Such are
the daily performances of Crosley Receivers as told
sy hundreds oi unsolicited letters from happy users.
At bringing in distant stations in a clear, enjoyable
manuner, Crosley Instruments, each in its own class,
have proven themselves unexcelled. Yei they are
the lowest priced radio receivers ever oifered.

For satisfactory results, real radio value, you can’t
beat a Crosley.

Listen In On A Crosley Refore You Buy.
For Sale By Good Dealers Everywhere

THE CROSLEY RADIO CORPORATION

Powel Crosley, Jr., President
1018 Alfred St.

One tube Crosley 50.

at the North Pole,
Two tube Crosley5l.
dave became the biggest selling radio receiver in the world,
wonderful radio value ...............
‘Three tube Crosiey 52, 'This r'exeneratlve
detecior and two stages of audio frequency amplification.
speaker volume on distant stations under practically all
conditions .$30.00

Pricea as given are without accessories

ALWAYS

MENTION QST

Cincinnati, O.
OTHER CROSLEYS EACH A LEADER IN ITS LINE
The regenerative set with which Leonard Weeks of
Minot, N, D, kept in almost daily touch with the MaeMillan Hxpedition
Money ecannot buy better radio value,.....
The little wonder regenemhvn set that in Just 24

onsists of regeuerauve
Gives Joud

EROSLEY.
Better-CostLess
Radio Products

CROSLEY TRIRDYN 3R3
$65.00

The Trirdyn 2R3 inecorporating radio
frequency amplification, regeneration.
reflex and additional audio frequency
amplification will, with only three
tubes, give performance egual to the
customary four and five tube set.
Will easily tune through local broad-
casting to bring in long distani sta-
tions on the lond speaker.

Hepresents
.$18.50

MAIL THIS COUPON TODAY.

‘The Crosley Radio Corporation,
1018 Alfred 5t., Cincnnati, O.

£

(,:os\ey' and pasts tog

Gentlemen: . Please maul me free of charge your complete catalog of

 entitled “The Simplicity of Radio”.

Nard

with booklet

Addres

67
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ITEM #7

1 AOL } Using STANDARD ITEM No. 7 with 2.5 watt tubes—inductive coupled Hartley
Z&AKj reports: Worked all U. 8. districts. All Canadian districts. England, France, Hol-
land, Italy, Porto Rico,

‘Heard in Mexico, Cuba, Panama,
For maximum mileage per watt—iry “ESCO.”

Write for Bulletins 237B and 242 B listing over 200 combinations.
tave C“F. KT’ marx
ELECTRIC SPECIALTY CO.

225 SOUTH STREET STAMFORD, CONN, U. S. A,

Pioneers in Developing and Perfecting High Voltage Radio Apparatus

Designed for you by 5 Engineers!!

At last, a variable condenser that has all of the very
best features a good condenser should have. No more
guess work. Works equally well in any circuit.
Extremely low loss. A beautiful instrument.
Noiseless cam vernier on stator plates, exclusive feature,

11 plate 00025 mfd. $4.50 each

17 plate .00038 mfd. 4.75 each

23 plate .0005 mfd. 85.00 each

43 plate 001 mfd. 6.00 each

Send for one, you'll be satisfied.

Hartford Instrument Co. B earl St

Now—You Get What You Want!
Thizs set of socket wrenches, just the VALUE
you've been waiting for. And nole these points:

SIX radio sizes 3" to iL” to the set,
» Fach size COMPLETE with PERMAN-

ENT handle. Hollowed stems; accurate

hexagon heads. Packed in a strong,

slide cover WOODEN box.

A SERVICE KIT AT A KNOCKOUT PRICE

$1.25 ($1.235 West of Missiz:sippi)

Moke and keep your connections tight
If your dealer hasn't it yet, send check or
money order divect with dealers name to

RITTENHOUSE MFG. CO.

80 MECHANIC 5T WQRCESTER, MASS




The shell is ORANGE
Bakelite—the base genu-
ine Thermoplax

At Last—A Radio Socket Worthy of
This Famous Trade Mark

After months of experiment and research the Cutler-
Hammer engineers announce this masterpiece of radio socket
design. With features never before found in any socket, it
brings to your set a degree of etliciency that means ddded
miles of range and hours ot clearer, more c:nJoyable reception,

Capacity has been absolutely xmmmlzedw\wthout sacrifice
of mechanical strength, and its base of ebony black Thermo-
plax in beautiful color contrast with the thin shell of orange
Bukelite adds as much to the appeuarance of any set as this
socket’s construction does to its efficiency.

Yourll like all of its many exclusive features—the silvered
bronze contacts that atford permanentiy perfect contact; the
slotted binding nuts; the handy terminals for soldering; the
wide spacing of current carrying parts.

You'll like its appearanccw«neatncss—msmall size, You'll

like the way the tube is inserted and removed without twist--

ing. And best of all s you 1 | like the pl‘l(_e, goc. This socket that
meess the specifications of the most exacting radio engineer costs no
more than most of those on the market taday. Until all dealers
have been stocked, you can be wpphed direct from the fac-
tory at the retail price phu 1oc for packing and postage. Be
sure vou have the genuine— it will pay you in every way to
refuse all substitutes.

THE CUTLER-HAMMER MFG. CO. :
FUember Radio Section, Assaciated Manufaciurers of Electrical Supplies
MILW AUKEE, WISCONSIN

These Exclusive
Features Assure Better
“Reception

Perfect contact. Both sides of
tube prong cleaned when in-
seried-—io ¢ontact or wedr opn
soidered end.

Allmetal partssilve s piated—
perfect contact far the jife of
the set, Silver tuay tarnish but
its contact resistance does not

change.
C

One plece contact constrie-
tion, The binding post is NOT
a part of the cirenit—the wire to
the sucket always touches the
contact strip which carries the
cuirent direct to the tube prong
~ 1y Joinls to cause losses,

D !

Convenient terminals for
auldering—tull fength to ailow
bending down for under-wir-
ing, Ears hold wire in place for
suldering.

E

Extra handy binding pasts—
tight connections with ecither
wrench or serew-driver. Lock
washers hold terminals rigid,

Wide spacing of current car-
cylng paris both tn air and
insulation — tive low-loss con.
struction.

G

A minimutn of both metaland
insulaiion for low capacity,
shellotthin Bakelite—the base
ot ywennine "Thermuopiax,

The tube is beld in place by
werelv a verical motion—rno
twisting to separate bulb from
tiase,

The atiractive orange shell
helps identily this better
socket, but the jumous -
trade mark both on the suckeé
and un the vrange and
blue box 15 vour gen-
wine protection,

_ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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Performancc

The FIRST and ONLY six tube radio receiver
to bring in any desired station by a =ingle turn
1 agle control to a single pre-determined
dial setting, with a purity of tone and clarity
unmatched by any other receiver.
Thermiodyne dppealq particularly to the non-
technical man or woman who wants perfect
performance with easy operation. It may be
used with any type antenna, or, under favor-
able conditions, with none; with dry or storage
batteries and with any make tubes.

14 Points of Thermiedyne Supremacy

1—Single Control

2mNo Qutdoor Antenna Necessary

3--No Directional Loop

4-——Meter or Kilocycle Pickup of 3Stations
instead of meaningiess nombers

S5 ANNOT Squeal or Howl

6---CANNOT Radiate

7--CANNOT Distort

S—-Newspapers give Time and Wavelength

g—Thermiodyne picks them at the Exact
Setting Every Thne

10—No Logging; Nothing to Remember

i1—Btations of Different Wavelengths Can-
not Interfere

1 2@ix Tubes; Three Stages Thermionic
Frequency, Detectar, Two 3tages Audio
Frequency

13—Distance, Yolume, Ulear as a Bell, With-
out fuss or excuses

14—A 180 degree Turn of the Single Control
is lilke an Instantaneous Tour of Dozens

b $140

Insist that your dealer demonstrate

Thermiodyne
Made and Fully Guaranteed by

SHEPARD-POTTER CO., INC.

Dept. Q
35 5o, River 8t., -
Plattsburgh, N. Y,

Baautifully built in exquisite genuine
mahogany cabinet with apace Ffor all
batteries for dry cell operation.

Improve your
set with an

{HIEHTHAHI

for audio
amplification

AL

| "RADE MARK REG.US, PAT.OFF,

Made in two types—

AmerTran AF-6 (Turn ratio 5},
first stage of amplification,

AmerTran AF-7 (Turn rvatio §%), the com-
panion transformer for use in further stages
whett AF-6 is used in the first stage,

for use in the

Price, either iype, £7. at your Dealer’s.

American Transformer Co.

Degigners and buildera of rudio
transformers for over 23 years.

E 176 Emmet Street, Newark, N. J.
IllillllllllIIHIIllllIllllllllllllllIIIIHImIIIHIIHIHHIIIINIHIllllIIHIHIIIHIIIHIHIIIHIIHIIIIIIHIHHIH Illu
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o PANE
S?‘ AN DA paly vurttc!" ‘*‘hq

s TxAERI

CELOR}}O

13
D\eiti}'!“' -

‘1 he right front door

Expensive radio parts should have
the best panel money can buy. A
Cetoron Radio Panel gives insu-
jation these radio paris need. ..Cel-
oron, a bakelite material, is ap-
proved as an jnsulating material by
the . 8. Navy and Signal Corps
and is used by leading radio manu-
facturers,

leloron panels come cut in nine
#i7es, m black, mahogany or oak.
Other sizes cut to order, Ask vour
dealer.

DIAMOND  STATE FIBRE

Hridgeport, Pa, and Chieagy, II.
Branches in Principal Cities
‘Toronte, Canada Fondon, England

COMPANY
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Clear and distinct

Indistinct, hazy

t’s a Difference of Clearness

(OW often when listening in, you've tuned

and tuned and still have not been able to

get the voice or instrument to sound clear,
distinct and natural.

The real big difference between the N & K
Imported Loudspeaker, Type W, and ordinary
speakers lies in the fact that N & K reproduces
all there is to the music, bringing out deli-
cate high tones as well as deep low ones, clear
and distinct, exactly as the musician sings or
plays them. There is no exaggerated loudness,
no blurring, twanging, rasping, droning, rat-
tling, disagreeable tone.

This is a loudspeaker of an entirely new
type. The shape and finish are new and ar-

tistic, harmonizing with

P

THE N &K LINE

any style of home furn-
ishing. The material is

: new—hurtex, a light-
N&K Imported Loud- weight rigid substance
| speaker Type W, made scientifically to
% $27.50
I\{&K Irmported Phones

Model D, 40C¢0 ohms,

N&.K Imported Phono
Unit. Attachesinstantly

ito any phonograph,

S8R50

$7.30

TH. GOLDSCHMIDT CORPORATION
Dept. 010 15 William St., New York
41 Cloemmon #t.,

eliminate counter-vibration. And the speaker
is so skilfully designed that it fills the catire
room with its music instead of concentrating
in one favored direction.

This new type of speaker bids fair to revo-
lutionize every idea the public now has on
speakers. So confident are we that it is the
speaker the public has been waiting fur, that
we authorize dealers to allow responsible cus-
tomers to try out the N & K Imported Loud-
speaker with their own sets, in their own
hoines,

FREE OF CHARGE FOR 5 DAYS

Ask your dealer to let you hear the new
N&K Imported Loud-
speaker, Type W. If
he is not supplied,
write us. We'll tell
you where you can see
this new invention.

Monireal

Choice of
some

schemes,

Stands 14 in, high,
hand-
colar
Send
for free folder,
“TheSpeakerYou
HaveWaited For

=



§{N& 85 Audio
4 Transformer

p

“Guaranteed by Federal”

HE famous Federal No. 65

Audio Frequency Transform-
er and over 130 other standard
radio parts now bear the Federal
iron-clad performance gurantee.
If you want exceptional tone
beauty, selectivity and distance
range in your home assembly, in-
sist that each part bear the Fed-
eral Guarantee.

4 Book “The Radio Work Bench”
aids you in avoiding construction wit-
falls.  Sold by Federal dealers—
250—Clanada—35¢

FEDERAL TELEPHONE AND
TELEGRAPH CO.
BUFFALO, M, Y.

Boston New York

Pittsburgh

Philadelphia
Chicago San Francisco
Bridgeburg, Canada

eﬁetal

StandardRADIO Products

Variable Condenser

Lwok  for thia sign .

No. 88 ¥ariocoupier

NOW IS THE TIME, AMATEURS !

To Do Your Exzperimental Work on Your Re:cq_ewen in anticipation of
Better “DX’ This Winter
Parts of every description and at prices that are right to rebuild or add o your

present equipment.
You Will Work EUROPE THIS WINTER
With A Good Set—

Look over a few of the items worth while.

Yariometers
Variocouplers
Cock-a-day coils

ROSE RADIO and ELECTRICAL SUPPLIES

129 CAMP STREET,

Reinartz coils
Condensers
Rheostats

Formica Panels
Jacks
Plugs

NEW ORLEANS, LA.

Pioneers in the Radio Field.

WE REPAIR THE FOLLOWING

RADIO TUBES

and Guarantee Them

Marconi
Moorhead ............
UV-202 Transmitter
C-302 Transmitter ...

Urr’l@rﬂ B wnﬂd and promnﬂv Jﬂnned to, {lealers
1nd Agenis write for Special Disc [*astage Paid,

H. & H. RADIO CO
P, 0. BOX 22.W
CLINTON HILL STA,, NEWARK, N. J.

ALWAYS MENTION ST WHEN WRITING

TO ADVERTISERS



ElS EMANIN

ELECTRICAL

EQUIPMENT

-y

Announcing the 6-D Recetver

YPE 6-D embodies the most mod-
ern developments inradio engineer-
ing, together with unusual dengn and
wurkmanshlp It teets exacting re-
quirements of discriminating buyers.

The outstanding
this new Recciver are extreme select-
ivity,extraordinarydistance rangeand

characteristics of

exceptional clarity. Tuning is very
simple. The 6-D is a non-oscillating
Receiver, and no potentiometer or
stabilizer is emploved.

Stepinto a radio storeand examine this
new Receiver. Ask forademonstration,
and see for yourself its many superior
qualities.

Cirendse Two stages of tuned radio fre-
quency amplification, detector and two
stages of audio frequencyamplification,

Trhes: Five in all, Jacks provided for
cither five or tour tube vperation,

SPECIFICATIONS
Wave lengths : 100 to 600 meters, with
uniform ethciency of reception.
Panel: Aluminum,
crvstal blatk fiish.
capacity shield.

with attractive
A petfect body

Riwostats: Adequate resistance for all
standard base commercial tubes.

Condetivers fow leak-

age losses,

Single bearing,

Sockers: Suspended on cushion sprines

Batreries: Either storage or dry-cells. I})}m{:: f’:iunl;cn design. E‘h,a’f“d o it which absorb vibrations,

Coablegs O ate s ced for oA+ thehand and permit a natural position _ S

- d ifo.!gmph.;c:xt supplied for 4 in tuning, Cubener» WMahogany, svith distinctive
and T batteries. tines and high finish. Ample space
Avréals 7e to 125 feet, single wire, provided for =B’ barteries.

Price,without Tubes & Batteries, $125.00 For Sale bv Reliable Dealers

(EIFEMANN )

EISEMANN - MAGNETO - CORPORATION

General Offices: 165 Broadway , New York
DETR O I T = ST N =R AN QLY Q0 N CHICMNAGSOQ
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pirlwind
" Success/

AMERICAN
BRAND |
CONDENSERS

with

the 100 tol
Worm Drive

23 Piate,only ¥3.99

Praised by experts everywhere and
geclaimed by the Public, the American
Brand Worm rive Vernier Condenser
is the sensation of the radio world.

The highest ratio geared adjustment
¢ver developed on variable Condensers
makes the leass on American Brand
practically sevo.

The price is no h'gher than of ordin-
ary condengers, Ask vour dealer to
show you one, - If he can’t do #o, write
for deseriptive folder and send us his
name, .

NOTE TO DEALER: If your jobber

can’t supply you, write us—

American Brand Corporation
& West Park 5t., Newark, N. J.
Factory——Philadelphia

LOW LOSS TUNERS

Amateur T0 to 225 meters. $10.00 Grid
coil wound with No. 12 wire. No taps.
Broadcast 180-600 meters $10.00 Broad-
cast tuner supplied with either fixed ov
variable antenna coupling.
Tuned R. F. transformers 200-600 meters
CSH%(]{ We pay parcels post aud insurance
in U, 5.

Davenport Radio Laboratories,
647 CEDAR 8T. DAVENPORT, [A.

100 Volt Type

YOUR MONEY BACK IF YOU'RE |
NOT SATISFIED WITH KIC-O

We have thousands of unsolicited letters of recome
mendation.  EIC-Q “B” batteries will make good
for you, toe, Life unlimited. Not harmed by shori
cireuiting, overcharging, idleness. Panel switches

give gingle oell wvariations, Recharge {rom any
119-voit A.C. line with small home-rectifier, (‘harge
lasis 3 to & months

in detector piute eir- f ‘With
eait, Yolts Paneis
GUARANTEE | 22 .
Tour money hack on 52 1L.%5
RALALE 2y bace ) 1 e - b
2uy  KIC-Q Battery 43 :45“ 14";,)0
i not satistied withs 68 12.50 | 17.00
in 30 ”da.vsf. Wtrx'te 100 17.50 | 22,50
for full information . 0 S B
for full mformation | 445 {93750 | 28,50
teries, Mounted Rectifier....., $2.70

Unmounted Rectifier, .

LB

imley Electric Company, Inc.

= Siorage "B Batteries—e
long =zervice, low cost.




Amazingly
Different!

Music lovers from coast to coast have learned to divide
all Radio Reproduction into two broad classes.

One class is the reproduction supplied by The Super-
speaker.

The other is the wide variety that comes from all the
rest of the so-called loud-speaking devices.

Between these two classes vawns a weritable Grand
Canyon of Acoustics—the difference between real music
and mere noise. Such is the wverdict Jewett owners
everywhere proclaim.

We can easily understand this verdict, for we know the
reasons which cause this amazing difference.

These reasons have their beginnings in such fundamentals
as climensions, materials, workmanship and the appli-
cation of acoustical engineering, available only to experi-
enced musical-instrument men.

Not in even one of these fundamentals does the market
include a duplication of The Superspeaker. Until the
advent of some other instrument which can duplicate
our product not in one but in every fundamental, the
present chasm cannot be bridged.

No extra batteries—nothing ro get our
of order—Each Superspeaker shipped
in individual carton—

Vemco Reproducing Unit also fur.
nished separately for Phonogragh
Adaptation.

Giet our dealer proposition in time to
cash in with Fall Demand.

THE JEWETT RADIO Esf PHONOGRAPH CO.
5680 Twelfth Btreet . . Detroit, Michigan

-~
W
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Harold Bolster

on behalf of the Principal Radio
Manufacturers and Dealers
of America

Presents 98~

Featuring, in advance,
the most striking devel-
ppments in the Radio art
and the Radio industry
for the coming year

This greatest radio show
ever held will be profit-

. . s —Receivi del
sharing with exhibitors Receiving Set Models

for 1925

—Phonograph Radio
Combinations for 1925

Special E x POSITION . —improved Equipment
Election Week GRAND CENTRAL for 1925

Program Features PALACE
Nov. 3rd. fo Gth. 1924

|

{Main and Mezzanine Floors)
NEW YORK CITY
“The Warld and his Girl will be there”
AMERICAN RADIO EXPOSITION COMPANY
Director: HAROLD BOLSTER General Manager: §. G, JOHENSON
422 BIFTH .%VFNUE Telephone: Vanderbilt 0068 NEW YTORK

Log Every Worth While Station with Perfect Ease

Be able to get the programs you like best any time
aad with that smoothness and clearness of tone that
makes Radio most enjoyable, It's
easy with

Siromberg-Carlson

HEAD SETS and

LOUD SPEAKERS
Their powerful magnets give ex-
reme gensitivity, The Jayer wound
and layer insulated ecoils enable
these inatruments i wtand  np
under the highest voltages aad io
retain  their zensitivity perma-
nently,

Ask your dealer

The Model OEM, DAY-FAN Receiving Set

This set is worthy of your immediate attention,
it has the Duo-plex cireuit developed in our
laboratories. Ho perfectly balanced is this set
that the dial zeltings are the zame EVERY-
WHERE, EVERYTIME. It has a very low
maintenance cost.  Write today {or full
partieulars,

The Dayton Fan & Motor Company,
Dayton, Ohio.

Model QOEM-7, Four Tubes— 398,

Model OEM-11. Three Tubes 90 Manufaeturers of high-grade electrical appa-

ratus for 35 years,

£
¢
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The
RED SEAL

VARIABLE
CONDENSER

oAt Last—an ideal vernier to
control a low-loss condenser

Y ou have probably often wished
for such a combination., Now for
the first time the vernier of the Red
Seal enables you to easily take full
advantage of high condenser effi-
ciency without turning right
through the sharp peak of the

wave,

INo more slipping, lost motion,
or tightbearings: INo more tuning
with one knob and adjusting with
another, All theadjusting may be
done with the vernier knob alone.

The above does not give you
an adequate picture of the Red
Seal Condenser. Goto your dealer
and ask to see it. As you operate
the vernier for yourself, note these
six important features which make
it the ideal control for this efh-
cient, low-loss instrument,

1. The action of the vernier is posi-
tive, giving delicate, smooth adjustment.

2. There is no lost motion or play
at any point.

3. All tuning may be done with the
vernhier alone.

4. Only one dial setting - stations
castly logged.

5. There is no fibre, rubber, or gears.
Nothing to wear or get out of order.

6. Plates turn freely. Balanced ver-
nier eliminates need for friction at
bearings.

The Red Seal has four other
points of note:

1. Plates are of brass and are soldered,

2. Spring “pig-tail” connection em-
ployed.

3. End plates are grounded, elimi-
nating the effect of hand capadity. For
superctitical work, insist on the Red
Seal Variable Condenser.

4. To facilitate tuning the movable
plates ate given a special shape, making
the Red Seal of the "straight-line” type.

Manhattan Electrical Supply Co.

incarporated
New York Chicago

San Francisco

St. Louis

AYmhatian

' s RADIO PRODUCTS

MADE BY THE MAKERS OF THE FAMOUS RED SEAL DRY BATTERIES

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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Manhattan SJunior Loud
Speaker— A real musieal instro-
ment containing a specially de-
signed reproducer unii for loud
apeaker work, Mot just a headset
in & bage, Has **Concert Modula-
tor?’ adiustment giving best re-
sultsunderall conditions—%14.00

Red Seai Headsei — Designed
for “DX” work, Tone quality
nt, Workmanship the best,
Nodistortionor ehattering. Rake~
tite cazsa, soft rubber sanitary
headband—3$6.00

Red Seal Phonograph Ats
tachment— Makes atoud speak-
v of your phonograph, A high
grade reproducer reproducing
the work of the broadeasting art-
ists with fidelity—$5.00

Red Seal Batteries—The de-
pendable dry battrry for A7
eirenits. Long operating life und
great veeyperative power make -
Red Seals ideal for radio work.
Bold by all classes of dealers.
Bemember, fresh Ked Seals bring
in fresh atations,

~1
-3



L e e T e
Greiff says:

“Warch vour losses and the signals el

!cyiz, care of themselves.”

RECEPTRAD

Replacement parts for the

SUPER-HETERODYNE

are engineered to Super-Heterodyne standards
under the personal supervision of Lieut. Victor
Greiff, Their efficiency and minimum losses as
well as perfect construction combine to pro-
duce the perfect Super-Heterodyne.

Crosg section view of the
Receptrad  Super-Hetero-
dyne Transformer, type
1716,

The special core A ig of com-
united iron and forms a
closed field, The primary B,
is =0 wound with respect to
the secondary ¢, that it
affords the maximum siep-
up in signal voltage. Both
arve “Herring Bone Wind-
ings,” a pdtented type used only by Receptrad.
The field iz further shielded by a magnetic
path D, and is metallically isolated from ex-
ternal fields by the case E.

The Receptrad transformer is a vietory for the
steel core type but a greater victory for Recep-
trad because its efficiency vxceeds by far any
similar intermediate frequency coupler.
$8.50 each.

t‘):cllln Loupler~max1mum inductance
in minimum space. Two enils, one
takes energy. through loop, while the
. other feeds its energy to fivst detec-
tor.  Price, $6.00.

Tuned Filter Coupler-
two low loss enils, simi~
larly tuned o correspond
with intermediate fre-
guency transformer’s
best range. No inter-
furence—Renl sgelectivity.
Price #7.50.

QSCEPTR4
bﬁnmﬂcﬁ

Other RECEPTRAD parts for the Super-Heterodyne are
1 Audio Transformer, Type AT3 $5.75. 1 Audio Trans-
former, Type ATX 25.75. 2 IMF By-Pass Condensers,
e 3-100D0 %1.50 each. Pnce for all parts $53.50.

Tieut. Gireiff's famous Super-Heterodyne Manual, $1.50

FREE “mk your dealer or write for free blueprint
% of the PFamous Greiflf %-Fube Super.

RADIO RECEPTOR €O, Inc.
58 Bank Street New York

e g~ —~ — ——
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lncnleased Signals

Af..C"UR ATE, constant, unchanging
condenser capacity is demanded for
greatest puss;b]e 8¢ chthl(’V, clearness and
Joudness, Ben Franklin Micadense ,of all-
metal and mica construction are individu-
ally tested by a special direct reading in-
strument. Accuracyguaranteed within 109%
or your money back.

Made in all standard capacities. Most
populat capacities priced as follows:

Kis S, Ade 1.0 S The
i N S A X (]
KLl s e

5 with Brackets for Grid leaks . . e

thh Seit-contained Grid Leak . , &0e

0025 in Matched pairs, per pair . 95¢
¢ Both condensers warranted exactlysame capacity)

We will furnish any exace o apacity value in Mica-
densers. or duplicate the capacity value of uny condenser
you send us, at 10c¢ above regular price.

At all good Jobbers and Dealers. If dealer can’t
supply, Ben Franklin Micadensers will be sent pre-
paid, on receipt of remittance with order.

The Ben Franklin Radio Manufacturing Company
Corner B, 27th and Superior Cleveland, Ohio

In She
Comes!

TIP your whisker to almost
anypoint of an NAA Meter
tested crystal and the full flow
of the impulse instanily hits
your phones, clean, clear,
steady.

Beason—no guesswcork in the
testy—every, EVERY crystal
meter-tested singly by specially
made electrical instruments to
a point away bevond normal
gensitivity, In addition, the
Newman - Stern mounting is
new = patents pending -~ cold

assembly, provides forrefilling,
and avoids damage to crystal
by hot alloy; recessed for pro-
tection,

Pertect for Reflex

At ull good jobbers and dealers, in
neat turned wood hoz, sle, 1£ des]er

mm’t supply, o

dealer’s name.

TNewrman-Stowme

1746 East 12th Strect
Cleveland, Ohio
(}rsgmntnm af
tested erystals in 1914,
Oldest and Largesd
Froducers,
Piongers in_ Radie
Eguipmant in Ohto




Crosley and Bakelite

-The Crosley Radio Corpora-

tion of Cincinnati produces
radiosetsat reasonableprices,
with no sacrifice of quality.
The use of Bakelite not only
provides dependable insula-
tion but simplifies quantity
production.

Bakelite is mechanically

strong, impervious to mois-
ture and its color does not
fade. Its properties are un-
affected by climaticconditions
and it does not deteriorate
with age or use.

In both the laminated and
molded form, Bakelite is
standard insulation for radio.

Write for a Copy of our Radio Booklet C.

BAKELITE
Condensite
Repmanor

are the registered
Trade Marks for the
Phenol Resin Products
manufactured under
patents owned by

BAKELITE
CORFORATION

\u
S —

Send for our Radio Map

The Bakelite Radio Map lists the call letters, wave
tength and location of every broadeasting station in
the world. Enclose 10 cents to cover the cost and we
will send you this map. Address Map Department.

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 32d Street

THE MATERIAL OF A THOUSAND USES

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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No. 64
RADIO FREQUENCY AMMETER

Jewell Electrical
1650 Walnut S5t.

Order from Dealer

26 Years Making Good Instruments”

Transmitting set
Instruments

We don't believe that there iz an ama-
teur in the U, 8. or Canada who is not
familiar with Jewell Instruments. Most
of them are and depend on them for
their work.

“The Jewell Trio” is famous among ama-
teurs:—We refer to our Nos. b4, bb, 64
and 74 uniform size instruments for
transmitting set panels.

We want every amateur in the world
to write for our 15-A Radio Instrument
{Catalog.

Instrument Co.
- Chicago

LOW LOSS TUNER UNIT

MOST EFFICIENT TUNER AVAILABLE
REAL DX, RECEP 10N
EXTREMELY SHARP NING TWO TYPES
AMATEUR—45 to 2‘25 METERS WITH TAP
BROADCAST—-230 to 850 METERS
Special Types may be Furnished for the Very
Short Waves

Price $10 each Write for Information

A. C. LOPEZ & CO.

Sole Distributors
334 FIFTH AVENUE, NEW YORK CITY

ONE PIECE STATOR

One of Several New Features
m Four MNew Types

btamped out of one piece
of aluminum—the one
piece stator climinates
broken contacts and
soldered joints. Positive
regults— no leakage,
Found in types § and 4,
celoron end plates, and
types 5 and 6, ‘ow {oss—
metal end plates.

ASK YOUR DEALER to
Show YOU the ONE PIECE
STATOR and other Improve-
ments.

3
1009% GUARANTEED

U. S. TOOL COMPANY, INC.
112 Mechanic St., Newark N, J.

Mfrs. of special tools, dies, jigs, automatic
macftmer,y and aub presses
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The Army and Navy Equip with
DUBILIER CONDENSERS

Ships at sea—cut off from the world. Far away re-
U‘anS of the frozen north—miles from civilization.
These are the places that literally depend on radio
for communication and life. And wherever there
are government stations you will find Dubilier con-
densers. The government knows that they are abso-
lutely dependable for efficient transmission under all
conditions.

Types 577 & 580 are efficient condensers of fixed
capacity and low loss. They are manufactured un-
der a patented process that maintains permanent
capacity and assures steady service. Amateur low
power tube transmission with Dubilier Condensers
insures the same unfailing service that the govern-
ment stations achieve with higher power.

Ask your dealer aboul Jhem or write us for information at
49.51 West 4th Street, New York, N. Y.

Jubilier

CONDENSER AND RADIO CORPORATION

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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MAHOGANITE
Dials that
Match the Set

Like all other distinctive products,

Mahoganite has its imitators. But,
these imitations are on the surface
only. Mahoganite is not a surface
finish. The electrical values of Ma-
Inc;ganite extend through the mater-
ial,

The only way to assure vourself of
genuine Mahoganite Panels, or Dials
which match the panels is to make
sure-that the RADION Trademark is
on every one that you buy.

21 Stock Sizes
Mahoganiteiand Black
x

6 x 7 4 8 x 26
6 x 101/, 7 x 18 9 x 14
6 x 14 7 x 21 10 x 12
6 % 21 7 x 24 12 x 14
Tx @ 7 x 28 12 x 21
7% w 7 x 30 14 x 18
7T x 12 7 x 48 &40 x 24
“'ch Supreme Insulation
Look for this stamp

on every genuine
RADION Panel. Be-
ware of substitutes and
imitations.

AMERICAN HARD RUBBER CO.

11 MERCER ST. NEW YORK

|

URN -1
ADJUSTABLE
GRID_LEAK.

“U7 Changes the Range of
Resistance to Suit the
strength of Reception

Constructed along entirely new
lines which avoid all use of
graphite or carbon and the mic-
rophonic noises genersly attend-
ing the use of these materinls.
Turn-It greatly increares the
volume, secures greater distance
and reduces noises in your set.

A Turn-It gives constant and un-
‘There

diminished satisfaction.
is nothing to wear out.

Absolutely guaranteed.

Turn-it Grid Leak Is Only $1
At Your Dealer or
Direct from Us.

TURN-IT RADIO SALES,
30 Church Street, N, Y.

ine,

':“""WA fopg

ft contains a thousand bérgains of
everything in radios paris, suppties, com-
plete parts for sets, complete sets, eio.,
mine of very latest information on alt different
c'rouits, complete list of broadeasting stations
and other valuable data. &end your name and
address and we'll . send FREE -

¢atalog.

American Bell
Loud Speaker

iTith Ameriean Adjustable
iInit. Worderfu] ¥olume,
olear recopfion, Speaks for

If without coaxing, 10~
belb—inoatie o non-

:sgs;

without anit

inch b ke
vibrating material,

wu‘h unit
Iinndreds of Other

Bargains
_-1 mr muﬂng i filted w:rh hamam

HEADPHONES
“RandolphSpecial”
2200 Hhm monid;g

g dfe » ;_.. 'Y ® sfegvle
> | WSS Depr. 32 AGO, 111
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Westinghouse presents a new
“B” Battery

Designed for multi-tube sets, compact in size, large in
capacity, this new “B” Battery offers you the following
distinctive advantages:

A one-piece crystal glass container affords you at all
times a view of the interior.

Easily recharged at slight expense.

’ No leakage from cell to cell.

| Will not pump acid.

Bird cage plates insure long life and steady reliable
service.

Large acid space requires less attention.

WESTINGHOUSE UNION BATTERY CO., SWISSVALE, PA.

'WESTINGHOUSE

RADIO

(‘A,” t‘B” and (‘C”

BATTERIES

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 83




MEETING THE NEEDS OF A.R.R. L.
MEN EVERYWHERE

There is a Weston indicating In- Wharevm' your special requirement
sirument to meet every Radio need b in iouch
whether it be eption o W us, and let us send you full
Transmission. tmeters, Am- panxcuiarsg and prices on the in-

strument  or instruments cxactly
suitable Lo your needs. Wesion 280
olt- -ammeter, is aiso specinlly «ie—
for testing tube chara
uu: conditions, -
filament  volt-

frieTers, Milllammeters, hermo~
Ammeters and  Thermo-Gailvano-
meters, in low or hxgh range, or in

v large size are available
amateur, wdvanced experi-
or  commereial  siation.

ll!‘lnt?‘
se2, piate \nltage B

Antenna Amwmeter

Weston Instant Change Plug

baoklet that ewplaing in detail all
Wesi Radi Instruments and
1 shows  Instrumend fonuﬂhous.
RECHRAR, tools, The both  transmilting  and 3

A. I’ R.L. wmen eve lwhr'n— setg,  Hewd free om reguesi,

v J i an atiractiv

iginal Imstant («hnnm’hhug,

Weston lnstant

Electrlcal
Indicating
Instrument
Authorities
Since 888

$5.00

The base-type
Freshman Variable Grid Leak

One Model is the standard for those who build their
One Quality own sets, It is the most compact and be.

 In C " ing entirely sealed it always remains un-
n Canada $7 | aifected by any climatic conditions.

Complete with either .00025 or 1.0
0006  Freshman Condenser— $ 00
without condenser......, T5

At your dealer’s, otherwise send purchase
price und you will be supplied postpaid

America’s Best Headset s has, Freshimun Company, Ine.
regardless of Price y 106-Tth Ave., New York

We challenge comparigon with America’™s best
known headphones. (lobe Phones always show
up best where the opposition is greatest, And the
quality i there to last for years. R

There is iong experience in making hearing aids
for the deaf behind the amazing tone purity and

reaching qualities of Globe Phones, Copper-Brass & Fibre in Sheets, Rods &

As ihe-guhfu}l) 1;« v‘gley lurr ;&ﬂ}yg‘ut Leather Tubes.
eLovered ean Anas, eavl v rl(‘ ele Darts. P 5 . -
powerful magnews, If your dealer  fails Machine Screws, Dies, Taps, and drills.
Write us,

Sales  Denartment Hanufactured by ANGIERS. U, §, A,
la'g:l;es.n;“e lgampaAny Glﬂl;{e P:]l'mne lei‘lfx- Co. MONROE STREET PLANT

ichigan Ave., cading, Mass.
Chicags STREATOR, [LLINOIS.
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What is the
Most Popular Circuit?

A recent survey of home made sets in-
dicates that by far the most popular
circuit-—giving greatest satisfaction to
the greatest number—is some form of
tickler feed-back. For such circuits
"the B-T l.ow Loss Tuner is without an
equal--in fact, it is without comparison

The adjustable untuned primary coil is the
latest exclusive feature. A fixed adjust-
ment can only approximate local condi-
tions. With the new B-T Tuner vou can
adjust your primary to suit various types
of antenna, circuit requirements and local
receiving conditions,—any degree of coup-
ling may be secured giving either increased
selectivity or greater signal strength. When
once adjusted to meet your requirements,
no further change is necessary.

The “B-T” is the first Low
Loss Short Wave Tuner,
Type SW Covers 50 to 150
meters with a B-T f(1-plate
Type L Condenser. Type B
covers 200 to 565,~—no taps
in either case, and the price
is $5.00.

Bremer-Tully “Lifetime” Condenser

The World’s Best

A Laboratory type condenser at a commereial
price. It is the only Low Loss straight line
wave length condenser. Go to your dealer
and look it over, and you won’t be satisfied
till you own one.

“Better Tuning” (now in 6th Edition)

Tells you why and shows you how.

Complete instructions and diagrams for pro-
gressive constructions for Crystal to Reflex
and Radio Frequency Circuits. Sent on re-
ceipt of 10c.

150 m.m.f. (7 plate) $£4.25
250 mum.f. (11 plate) 4.50 e

520 m.m.f. (23 plate) 5.00

800 m.m.f. (35 plate) 6.50

BREMER-TULLY MFG. CO.
531 S. Canal St. Chicago, Ill.
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VERNIER ADJUSTER
The best adjusier on the market. Spring B
holds head away from dial when not in use. Hon~Acid Storage

With slight adjustment spring 3 B I TTERY

e¢an be made to hold head against

dial if desired. Patented, &b¢

Makes u wonderfn] improvement in your radio
tet. Grives {t more life and pep. Makes listening in »
real pleasure, Gives a elearer reception than yoo have
ever cxperh pesd, B ings in more siations louder and
cfaarer, tukes the guesswork ont of distance reception,

s
Life of Battery Unlimited
BN deterioration — easiest, guick: st to charge — will
S5TAND-OFF INSULATOR op-rate a 3 tube wet continually for over59 hrs,
» Fills the much-needed Tequirement Qodinary use one to four mon.hs without recharging,
for a sirong, good-looking and vraciical 2 Giveslinstantand
stand off insulator. Meets every requirement PANEL SWlTChES Correct Voltage
of the Board of Fire Underwriters, $1.25 ea. A preat and necessary improvement on batteriis,

Gives instantly correct voitage nt nll times and per-~
fetrecention, Allows for rharuing intwo equal parts.
ameain handsome 5 At vour dealer’s or
indes. ruciinle case, direct. 150 v, $&7.60.
Attractive Proposition to Deaiers and Jobbers,

LANEMFG.CO..Dent. {4 2941 W.LakeSt., CHICAGO

PORCELAIN SOCKETS

Lowest losses of uny socket, Very carefully
made, Black Body, Black Glaze. Side and

That are Guaranteed

bottom econtaet springs of reinforced phos- Item AWTYPG 200 ...... -$2~50
vhor Bronze, Solder Tabs, Cap Nut for screw ” 8. " 201A 2 75
driver or Spintite Wrench, All parts nickel »” LA .

Plated. 6bc euch. 3. . ” 199 ....... 2-75

" 4 v 299 ... ... 275
"B v 11 ... 277
" e v 12 ... .... 275
"8 " 202 ..... . 4.00
"7 v 216 ...... 3.00

Mail Orders solicited and
promptly attended to.
Agents and Dealers write for
Special Discounts

The Arlington Radio Laboratory
214 Beach Street Arlington, N. J.

PORCELAIN
INSULATORS

Lowest power losses in the antenna
Dielectric absorption reduced to
minimum because of very low
phase difference of Fleron Porce-
lain. Very tough body. Solid Black
(ilaze. Seven sizes, 20¢ to $1.00,
Fach insulator in a separate
carton.

For Sale by all (focd
Jobbers and  Dealers

Marle Transformers
The Heart of a Good Receiver

Marle Engirieering Co.
Orange New Jersey
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TREF-50

(as illustrated)

A 5-tube tuned radio
frequencyreceiverwith
built-in Magnavox Re-
producer unit which
consumes no battery.
Cabinet measures:
height, 1434 in.; length,
204 in.; depth. 183 in.

Without tubes or bat-
teries . . $150.00

TRE-5

This is identical with
the above but encased
in smaller cabinetwith-
out built-in Repro-
ducer. Csbinet meas-
ures: height, 954 in.;
length, 204 in.; depth,
143 in.

Without tubes,batieries

or reproducer $12 5,00

MAGNAVOX

New Broadcast Receivers combining supreme
efficiency, convenience and beauty

ERE at last is the perfected instrument

permitting vou to enjoy simultane-
ously the most desirable elements of broad-
cast reception.

Three decisive advantages go with the
Magnavox: unequalled simplicity of control,
reproduction of exceptional clearness—
handsomely carved period cabinets.

Magnavox Radio Receivers, Vacuum Tubes, Repro-

ducers, Fower Amglifiers, and Combination Sets are
ald by reliable dealers everywhere

THE MAGNAVOX CO., OAKLAND, CALIF.
New York: 350 W. 31st Streei Francisco: 274 Brannan Strect
Canadian Distributors: Peckins Electrie Limited, Toronio, Montreal, Winnipeg

J—
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ACCURACY!
PRECISION!

DISTANCE!
SELECTIVITY!

13 plate—-Cap .00025—3$5.50
18 plate—Cap .M 35— 5,75

25 piate—LCap  .0005—3%5.00
45 plate—Cap .00} -— 7.00

CONDENSER

Without Vernier §1.00 less

A condenser of wnusually low dielectric losses, built especially for advanced experimenters and
experts who know and appreciate high grade precision instruments.

The Continental Lo Toss never fails to increase the efficiency of wny cirenit that rvequires » cuun-
denser of pronounced merit,

Special Transmitting Condensers made to your order at reasonable prices.

It vour dealer has not yet stocked Continentals write us direct.

GARDINER & HEPBURN, INC.
Philadelphia
Sales Dept—=611 Widener Bldg.

Factory——2100 Washington Ave.

%, rforfmﬂll‘:ﬂ
on ANY vave length

= from 150 to 700 Meters

SHEpO AW

aVeJr |

Thde Mari - Govents 00onTSe and Pending

Nﬂn -Rogiating DX Coupley |

The Anstocrat of Amplifiers
Quatity in Badio is No Less
Marked Than Qnality in people.

Exclusive “Shepeo” bankwound and tapped
primary and tapped secondary make the
“All Wave” Jr. supremely responsive . to
ANY wavelength from 150 to 70) meters in
tnple cireuit and from 150 to | NJO meters
1n gsingle cireuit. The ONLY (*«mp er ugable
in both singie and triple ¢ircuits. Permits
building one tube receiver with multi-tube
distance, volume and selectivity. They're
ALL loeal stalions with an “4ll Wave”
Coupler.

& cificient hook-ups in At radio dealers or sent
waeh box or sent for ten  prepaid on re-$6 00
vents to cover mailing. ceipt of price

Made and Fully Guaranteed by

SHEPARD-POTTER CO., INC.

Dept. Q, 35 So. River St. Plattsburgh, N. Y.

The Resistance Coupled Amphi-
fier is a Quality Product.

Daven Complete Amplifier Kit
3-Stage ... 0 e $13.50
4-8tage ... 0aaee. 1700
KITS without sockets and con-
densers.

3-Stage ....... e es. B850
4-Stage ... 0000 11.00
Read "ltems(ors, Their Practical
Application In Radin Recep-
tion”. By Zeh Buuek, Price
18e. Also read “The How and
Why of Resistance Coupled Am-
plification’, Price iie.

These booklets wmay be abtained
Feowm your deaier.
DAVEN RADIO CORP,
“Resistor Specialists’
Campbell Street, Newark, N, J.

38 . ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS



New complete line
of radio batteries

N even hetter battery and

at a much lower cost! That

is what you will say when you

examinethenewExide** A" battery.

The composition case including

handles is moulded in one piece,

beautifully stippled and finished

in glossy black—an ornament to
any room.

Many refinements have been
made but you will find the same
wonderful Exide plates, the same
st:parators and the same electrical
efficiency as the old battery~yet
lower in cost!

The Exide two-volt and four-
volt “'A” batteries for low voltage
tubes are midgets in size but giants
in power,

New *“B’* Battery
in glass jars
With the increase in popularity of

the many-tube sets has come the
need for a “B’ battery of greater

capacity than the twenty-four
volt, 4000 milliampere hour, rub-
ber cell Exide used with stnaller

To meet this need the new Exide
“B” batteries in glass jars were
designed. They are made in two
sizes—twenty-four and forty-eight
volts but with larger plates and
greater space for electrolyte, they
have a capacity of 6000 milliam-
pere hours,

The new Exide rectifier

With this attractive and compact
rectifier, your *“B”’ battery can be
recharged from your regular alter-
nating house current, at a cost
that is insignificant.

Whatever the size of your set,
all of your battery needs can be
filled from the complete Exide line.
Exide Radio Batteries are sold by
Ezxide Bervice Stations and Radio
Dealers. Ask to see them.

THE ELECTRIC STORAGE BATTERY CO., Philadelphia
In Canada, Exide Batteries of Canada, Limited, 133-157 Dufferin St., Toronio

Ex10e

RADID BATTERIES

New Exide Rectifier. The eco-

2-volt A" battery for
tow-voltage tubes. Also
made in d-volt size.
Prices $5.40 and $7.30,
respectively, £, o. b.
Philadelphia,

The beautiful new Exide 6-volt “A™
battery in one-piece case. Many new
refinements but the same old rugged
power, $14.60 up f.o.b. Philadelphia.

New 24-volt Exide 8B’ battery in glass
jars, 6000 milliampere hours capacity.
Also made in 48-volt size, Prices $12.00
and $23.30respectively,f.o.b. Philadeiphia.

nomical device for recharging
vour “*B” battery from your
house current. $2.00 f. o, b.
Philadelphia.

Famous Exide “B"’ battery for smaller
sets. 24-volt, 4000 milliampere hours
capacity. $10.00 f. o. b. Philadelphia.

For better

radio reception, use batteries

storage

89
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The Carter Manufacturing Co.,
1728 (oit Ave,,
. Cleveland, Ohio.
Jear Sirs:
Am Greatly surprised at the performance of vour
Ham @peeial Coupler, it certainly asurpassed afl
my ¢xpectations. [ bv hrd more Ham DX Sta-
tions in & nites than [ did in 2 years with my
old get. It certuinly is the eat's meow for DX stuff.
hanks vy much for sending me that circular abi
the Coupler that put the idea into my head that I
wanted one for it certainly increases the ufficiency
of a fellow's station 1¢09%,
Very &incersly,
R. H. Wright, PP,
Gi0 Ross Street, Poriland. Oregon.

40 METERS
A ten turn cuil placed in shunt to sec unddry ol
tunes ax low as forty melers see August Q. .

1924 page forty three for detail.

“CARCO”
HAM SPECIAL

SHORTWAVE-LOW LOSS
COUPLER

DESIGNED RY 4 HAM FOR HAMS

A eompaet unit in a space of c-n]y 87xB Y
Antenna Rotor ;md gecondary Stator d
“Low Loss’ and “Low Resmtnnce. .
Our special single {ayer, multipie wound mduct-
ance does the trick.
A “Low Loss” Condenser for secondary is the only
addition required for a somplete 1,um’ng unit.
DX work requires & “Low Loss” iuner. Rebuild
your set with a ‘CARCO” Ham Special. An in-
crease in efficiency will result,
PRICE #8.00 BACH

SPECIAL PRICE TO HAMS ONLY, $5.00

This Speciul Price iz NET. No Dscount to Deaiers

Bent C.0.D. A Postal with name, addvress will
bring it.

igned jor

SET MANUFACTURERS and DEALERS ——We
upvrmhae un Couplers and inductanee:,  Lei us
is and we will design vhe tuner

Are wm mtere«wd in a small variometer, {37
by A7) for crystal sets?  We have them.

THE CARTER MANUFACTURING O,
1728 Coit Ave., East Cleveland, 0. U.S.A,

Attention Amateurs

Transmitting material at a sacrifice
The following Melers are mannfactured by (Gena
eral Elecirie Co, They are in original cartons
and uniform size,

THERMO COUPLE AMMETERS
G-2.5 amps. or -6 amps. List price $20.00
OUR PRICE §7.00
D.C.- VOLTMETERS
4-1500 volts. List price ${0.00
OUR PRICE §i5.00
#isg 0-500 volts, List price 322,00
OUR PRICE $8.50
D.C, MILLI-AMMETERS
G250 or 0-500 wmulli-amps,  List price 215.50

OUR {RICE $5.50
OTHER SPECIALS

HOT WIRE AMMETERS
Mnaufactured by Roller-Smith Co., 0-2.5 amps.

List price $13.75 OUR PRICE $3.25
0., MILLI-AMMETERS
milli-amps,  Manufactured by
Electric Co, $3.25
SPARK TRANSMITTERS
5 watt, portable, made for U. & Army Aero-
planes.  Government cost $45.00
QUR PRICE $5.00
We owen gnd guaraniee all merchandize offeved

SEND FOR OUR COMPLETE BARGAIN
PRICE LIST.

AMERICAN SALYES AGENCY
38 Park Row, N. Y.

0-158 General

s through di-electric hys-
teresis of aiber cavers.

2 No insulating binder 1o melt at the
application of heat and by releas-
ing pressure, change the capacity.

3 Capacity fixed and invariable.

4 Metal case protects against acci-
dental injury.

Direct connection to copper plates
avoids losses through ineficient
cyelet contact.

6 Applicationof soider-

) ing iron does not

affect candenser,

All capacities from
35¢ up, Atall dealers

% CHAS. FRESHMAN CO.
3 106-Tth Ave., N. ¥,

RADIO MASTS

Steel Mast you buy a mast-head pulley, raising eable,

tem. DPatents nendm.r.
painting, then “use the elevator.” These
solid, stiff, rigid and beautifnl, 50-75-100- 125 fut.

THE WHITTLESEY ENGINEERING CO.
Cleveland, Ohio

When you buy & Whittlesey Self-Supporting Standard

and hoisting reel as well. This is the Whittlesey Bn-
Never climb up except fcr
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» erfect,
Socket’
to complete

the Perfect
Set /

50

GLASS

Low Loss
Tube-Socket

GAROD engineers, after more than a year's
experimentation, research and intensive work,
announce the perfection of the ideal tube-
socket. In Pyrex glass, they have adapted to
) use in radio frequency circuits, the finest in-
E@if‘fﬁi@ft‘;‘ pres sulating materials commercially obtainable,
Garod “Pyrex” sockets and have placed it in one of the weakest spots

—or-~if you intend C addi : Pge ey
ballding ' set — be of the radio circuit: the V. T. socket.

sure to get Garod

Top View

“Pyrex”. They are solely Tests made by the U. 8. Bureau of Standards, and
controlled by the Garod the Naval Testing Laboratorxe prove “Pyrex” to be
Corporation. :

. deal the lowest loss insulating materia! for.R. F. C. yet
:up’;ol;,“wiafsiignﬁﬁ presented, with the exception of quartz. It is
$1.50, plus the parcei strong and heat resisting, and does mot absorb
postage. for each socket moisture. Even the heat of the soldering iron does
wante:

not affect it. It is entirely free from surface con-
densation, and is unaffected by those influences
which commonly make rubber, rubber derivatives
and compounds, porcelain, and the ordinary vitreous
products so ineflicient.

Exclusively a Garod Product

L emen

The GAROD Corp.

120 Pacific St. Newark, N. J.
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SIGNAL

VERNIER VARIABLE CONDENSER

Here is the condenser radio fans have been waiting for. Note these features

—'naff said.
{—=Soldered Rotor GuAmple End Spring
ZomnPlgtail Connection 7~{nique Clock Hand
3—L.ogging Dial 8-—Main shaft free from dial
4-—Adjustable Stator Plates Ge-{ome Bearings
S——Soldered Stator Plates 10—Grounded Rotor

Axk your deulec to et yvou exumine this condenser. Write us for illustrated
folder wgiving full particulars, :

SIGNAL TUBE SOCKET Prices, 23 plate

Thousands of these sockets in daily Extremely Low Loss. 'The springs
use giving aatisfaction. Metal neck nre double, phosphor bronze—they

with bakelite base. spring  right back into place when
bakelite Dase tube is withdrawn., ive your set
the best,

Factory and General Offices
1915 BROADWAY,
MENOMINEE, MICH.

Boston Chicago Seattle anedpolm Montreal New York
Pitwsburgh Havana, Cuba St. Louis San Francisco Toronto Philadelphia

You'll find our local address in the Telephune Direciory

have protected

. ‘\ principal Railway Signal
Systems, Police and
Fire Circuits, and

RADIO

y for 18 years

| (A 0— Tounded 102 aszhe Modulalor)
i c@wok W of S/W
W

addiess to %d’« AR, %O‘L oML Yeor, h"" CRESCENT LAVITE RESISTANCES

Absnlutely noun-inductive

EXECUTIVE RADIO COUNCIL, 2nd. Dist. igsgs}m size

120_Liberfy St, New York NY.

Bpecial resistances to order. Used in all circuitas.
Dealers write for discount.
CRESCENT RADIO SUPPLY CO.
1-3-5 Liberty St., Jamaica, N. Y.
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9 Partners for Power

For clearness, distance and pleasure
from your radio—your storage
battery needs its partner — the
Tungar Battery Charger.

Tungar keeps the battery at top
notch—always ready for you to
get every program.,

Attach Tungar to the house circuit
for overnight charging of radio and
auto batteries and be free from
care.

Tumgar is one of Sold by Electrical, Auto-accessory
the many scientific .
achievements con. and Radio dealers.

iributed by the G-E
Research Laborato-
ries toward the won-
derful development of
electricity in America,

Tungur Battery Charger op-
gatesonAlternatingCurrent,
Prices, cust of the Rockies
{ @oeyele Outhits /~ziompere
complete, f18.00; & smnpere
cumplete, $13.00, Special
attachment for charging rzor
24 ccll "B’ Srovage Bartery
$3.00. Sheciul attachment for
chargng z or 4 wvolt "4
Storage Battery $1.25. Both
attachments fiteither Tungar,

[BATTERY CHARGER]
N

Tungar—a vegistered rrade murk—is found only
on the genume, Laok for it on the name plate.

Merchandis: Department
Geneval Electric Company
Bridgepore, Comnecticut

GENERAL ELECTRIC

A8E-~11
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*200,000.00 COMPANY
STANDS SQUARELY BACK OF EVERY HEADSET

Sc mnnnc

if\\:c\ % §EADS ETS
Monasy
Ao,
( {_Eran(‘eﬂ

WORLD'S

GREATEST

HEADSET
VALUE.

now $2.95, with Notable Improvements
Longer Cord (full 5 feet), Stronger Magnets, Higher Resistance, increase of Sensitivity, Perfect Tone Mates
EVERY SET TESTED BY LICENSED RADIQO OPERATORS

Send no money -~ Qrder on a Sost~Card

THE TOWFR MFG co.

: 98(} BROOKLINE AVENUE BOSTON MASS.

Jreak-In Relays |

FOR SHIPBOARD
Model 18 Type §1,

$23.00

Model 18 Type S 2, 120 volt

$25.00

6 wvolt

FOR THE AMATEUR TUBE |
TRANSMITTER

Model 24 Type S 1,

$16.50
" LEACH RELAY CO.

6 volt

507 Mission St., San Francisco |

und Crystal Seis

FRESHMAN

Double Adjustable
Crystal Detector

No more searching for the sexmtwe apot.
~~Merelv turn the knob as you would & dial.

For base or panel mounts 5
ing, wmplete with Fresh- 0
wan Super ~ Crystal

At your dealer’s, otherwise send porchase price
and yon will be supplied postpaid.

CHAS. FRESHMAN CO., Ine.
106-7th Avenue, New York

“WARRANTED”

= Audio Transformer
" MTD. $2.00, UNMTD. $1.48
10 Days Money Back Guarantes

enlers Write
C. C. ENDLY

22 Stur
MANS

o8 Ave.
D, O,
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NATIONAL VELVET
VERNIER DIAL

Simplifies Selectivity

For Condensers, Variometers, Variocouplers, etc.

The mechanism of the National Velvet Vernier Dial is made entirely
of bronze or brass and has an exceedingly long life. There is nothing
to wear out. There is no lost motion or “back-lash’” and none develops
with use. If possesses what has been termed by a leading radio
engineer—

““That velvet touch which delights the heart of the radio constructor’’

The large dial is of black bakelite, highly polished, with perfectly
uniform graduations. The knob.is also of bakelite and is of ample size,
The parts run true and uniform and the graceful lines form a com-
-bination that is very pleasing.

Price complete 2” Bakelite Knob 4” Bakelite Dial $2.50

Price complete 2” Bakelite Knob 3”7 Metal Dial 2.00

Manufactured by

NATIONAL COMPANY, INC.

110 Brookline Street, Cambridge, Mass.
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To Our Readers Who Are Not A.R.R.L. Members

Wouldn't you like to become a member of the American Radio Relay
League? We need you in this big organization of radio amateurs, the
only amateur association that does things. From your reading of ST
vou have gained a knowledge of the nature of the League and what it
does, and vou have read its purposes as set forth on page 6 of every
issue. We would like to have you become a full-fledged member and add
your strength to ours in the things we are undertaking for Amateur Radio,
and incidentally you will have the membership edition of (ST delivered at
vour door each month. A convenient application form is printed below—-
¢lip it out and mail it today. '

1924

American Radio Reiay League,
Hartford. Conn.

Being genuinely interested in Amateur Radio, I hereby apply for membership in
the American Radio Relay League, and enclose %2 in payment of one year’s dues.

This entitles me to receive QST for the same period. Flease begin my subseription

with the _.issue. Mail my Certificate of Membership

and send QST to the following name and address.

Station call, if any

(Girade Operator’s license, if any

Radio Clubs of which a member

Do you know a friend who is also interested in Amateur Radio, whose name you might

give us 50 we may write him about the League?

Thanks.

A “HE” EMBLEM FOR LEAGUE MEMBERS !

To cover that bare spot on yvour shack wall, we offer a
large A. R. R. L. Shield of reinforced papier-maché, black
and gold, 18x9 inches, with brass ring for easy hanging.
And it’s just the thing for A. R. R. L. Convention decora-
tions, ham booths at Radio Shows-in fact, everywhere
that good A. R. R. L. men get together.

It’'s only $1.25 postpaid.

American Radio Relay League Hartford, Conn.
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AND QUALITY
th ONE TUBE

Self-Tuned Radio Frequency Transformers
—Wound to Suit the Tube

OUT of a year of many experiments and numerous failures to achieve in a
practical mstrument the theoretical possibilities of broad-tuned Radio
Frequency Amplifiers, has come a simplesbut farreaching discovery. Radio
Frequency Transtormers can and must be adapted to the characteristics of the
particular vacuum tube whose grid voltage they supply. That truth—with
AllAmerican scientific research and All-American precision manufacturmng
~-has made radio history

Saep-Tunep Rapro Frequency TrANsrORMERS have arrived—and All
American, naturally enough, has brought them. Never before has an instru-
ment been built which will amplify so effectively, over the entire radiocast
range, 3s will the new AllAmerican Types R-199 and R-201A. Together
with the new Type R-140 All-American Universal Coupler, they have made
possible a new standard of efficiency in Radio Frequency and Reflex reccivers.

- Sold by all the Better Dealers

o,

ras., e

RO e
ueney ALL-AMAX
P\“ {orﬁ— tity” An absolutely JUNIOR and
\:mn;” Rell‘tb';' “g, neswkind of book SENIOR; alsa
« 4[] .4"“‘":., \‘ P‘ e ’3'515 —immensely many ather

4 w0 K 1 valuable to both

beginner and

expert.
(

M,
RAULAND .
MFG. CO.

good haok-ups,

Sent for10
cants, coin
oF stampis,

oy ;;\\o( - 2642 Covne si.
. or AT 5 HICAGU
f Tow 233 uu“:’ \L{l * g\‘\‘mw Pioneers in the Industry
: on!
g Loy ‘c:\{ B W 3000
i e oM.

\w“‘
utvut

All-Americans— Precision-Made for Reliability

e
Seon ser

As an example of this, we offer At
Amax Jumior (1 Tube) and Arr-Amax
Seaor (3 Tube). Both are All-American-
coupled throughout, and both exemplify the
new standard of performance.

Build an Aur-Amax—using the complete
panel scheme and wiring plan shown in
your Key Boox~—and you will never go
back to an ordinary reflex set. Distance
and power are yours!

'"b ”m hf

Guene
RaniCies vyl thslgga"
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“Rolls Royce’’ Radio Tubes

Like their name significant of QUALITY. A powerful and durable fube that will
greatly improve reception. TIncreases range and volume with a maximum of clearness.
Our direct sales plan enabler yon io buy “Rolls Rovee™ at the lowest possible price.
Type 200......
Type 201A.....

Type 199......

Type 12 ... ..

Type 202.....,...

Heterodyne Sets,

Shipped parcel post, C.0.D, When ordering menlion type.

ROLLS ROYCE TUBE CO,,

21 Norwood St.,

Type 199A.....

ofRadio Tubes  AtTveEs  $2.50

to work in Radio Frequency, especially adapted for Neutrodyne, Heflex and Super-

..... tieeienesis.B volts, I Ampere Detector Tube
........ 5 volts, .25 Ampere Amplifier and Detector
....... 3-4 VYolts, .06 Ampere Amplifier and Detector
e 3-4 Volts, .06 Ampere with Standard Base [
Amplifier and Detector
seveses. 138 Volts, .25 Ampere Platinum Filament t
Amplifier and Detector.

................................. 5 Watt, Transmitters, $3.00

EVERY TUBE GUARANTEED

Dept. 8. Newark, N. J.

Series
' ‘F R b4
Condenser

Designed to
ground rotor to
frame.

Mechanically and
electrically perfeect.

We have reduced the
electrical losses to an
immeasurable minimum.

Some profitable jobber
territory still open.

Write for Bulletin ‘‘Facis for Fans®’
on Condensers

The Duplex Engine Governor Co.,
50 Flatbush Ave. Extension
Brooklyn, N, ¥

s () e

" NONE OTHER

“It’s the contact
that counts’’

Na-ald DeLuxe Hocket, come
bining the highest insulating
gualities and perfect contact,
Rotate your t(ube several
times. Instantly the duo-con-

B m(t removes corrosion, mak-
Na-ald DeLuxe ing a bright perfect connec-

No. 400 75¢ tion,
) End your socket troubles
with Na-ald.

Send for literature

Alden  Manufacturing  Co.,
Dept. M, Springfield, Mass,

There is only one

GENUINE

““With tops which Don’t Come Off’’

Kby Posts are scientifically designed,
beautifully finished and their price is
right.

This ia our Ensgign post which can be
Furnished either plain or engraved in
twenty-five different wmarkings.

EBYS Are Binding Posts PLUS

H. ¥. L BY MFG. C0. Phila., Pa.

Inc.

65 N. Diamond St.,

OHIO BRASS CO.

ANTENNA INSULATORS

Distributed by

H. N. UMBARGER

YOUR OWN Name,Address and Station Printed

1 FREE CALL CARDS

& RADIOGRAMS

ARRI. Emblem added if n(lmln’
Cards: Hed cxll, black

kw.u!;{

m o umid

5 10
M';z"m"% SR

MONEY IEPUNDED if Not Delighted
Write for INDIVIDUAL Radto Stath

prices,
Mansfield, Ohio Hend order with chéck or money mdcr Today-NOW.
» N

WADIO PRINTERS, i7Main St, Mandota, itlinels

9%
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Make the
World of :

Music Yours

the (ipsy Seng from Carmen,
hear it in your home exactly as
she sings it.

Through Music Master, the musical
instrument of radio, let her voice be
erystal clear. Music Master gives {o
radio life and beauty, lending a wholly
new charm to the wonders of the air,

Music Master iz not just a loud
speaker—it is a irwe speaker, a ¢lear
speaker, w picasing musical instru-
ment.

Radio impulses entering the won-
sitive precision instrument n the
base are transiated into sound waves,
undistorted and faithful to the origin-
al voice or instrument. In the taper-
ed tone chamber of cast aluminum
these sound waves grow clear and bell-
like and, finally, the full, mature tones
pour forth in rich resonance through
the Music Master amplifying bell of
natural wood.

Your deaier knows., Have him send
you a Music Master to be proved with
your own set.

Dealers Everywhere

Music fMaster Corporation
Muakers and Distributors of High Grade Radio Apparatus
10th and Cherry Street
Chicago PHILADELPHIA Pitssburgh

WHEN s famous soprano sings

14-inck Model, for 30
Conneet Musie Master the Home

in place of headphones.

No batteries reguired. 21-inch  Model, {or $35

No adjustment. Concerts and
Dancing |

RADIO REPRODUCER
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GREATER RESULTS
THAN EVER!

——8end for this diagram,
The Nutron Solodyne (double-grid) Tube nets
a5 both oscillator ‘attd moduniator in the Buper-
Heterodvne {ireunit, thereby not only climinating
aue uf the tubes but obiaining greater efficiency
as well, [n Reflex Sets the Nutron Solodyne
tdouble-grid) Tube van be used as both detector
and amplifier {dual amplifieation} th
awuy ontirely with the erysial or de
The Nutron Solodyne {dounble-grid) T
possible the No “B” Battery |(Solodyne)
‘Thousunds ure now enjoying thias smooth
reception and its rapid gain jo popularity i3
pie proof of is unusual gualities.
tid at onze for Nutron Solodyne {double-grid)
ube znd diagram illustrated above or for Tube
d diagram of Z.lube reflex, or for Tube and
. "B Battery hook-ups. See them for your-
if, 1f your dealer does not ret carry these
tubes, order direct from us. Always look for
No “B” Rattery hook-ups. See them for your-
assurance of iube ripetion. Bach Nutron
Tube is rigidly tesivd and gunranteed. Urice
6.0
The i

ng distance record for o one tube sei,
made by J. L. Leisira receuntly, was aceom-
plished with a double-grid tube.

General Electric
Double Generators

Current
May Be Used as Dynamotors for
C.W. Transmission
Mills
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Made for the [Inited States Army Air
Service. Equipped with a Dubilier Fil-
ter System, Using 214 MF. 1800 volts
Mica C ondensers. Ball Bearmga Equip-
ped. All new, in original cases. Price

$19.75

Half Cash With Order—Remit by Money
Order to Facilitate Immediate Shipment

We aiso have: L W-036 Sub Chaser Telephone
Transmitting and R ving Sets
Remote Control buats-m Power Amplifier, Loud
Speakers, Tubes, Spare Microphone, ste, Can
be tuned down to 150 meters. Absoluiely new
sete,

Nav; Wave Tuners Type CN-240. Tuning

Range 1000-30000 meters. You will want one
for long wave reception—SPECIAL PRICE §75.

EKSAF TRADING CO.,
1515 Eastern Parkway, Brooklyn, N. ¥.

Driving Voltage Plate Voltage
12 5

T.ong

including -

WNUTRON MANUFALIURIN(. COMPANY ,E

1..9 Mam Avenue, iussaxc, New Jersey

NAVY CN 113

Receiving Set 300-
2,500
DX Broadeast,
Ships and Aves.
Terminals for At-
tachment of Aud-
ion. {(rystal de-
fectoc on panel,

Bize {Tx17x5"
Deep.)

Cost $150; Price 22150

0-150 M\llmmps improve your Tram-
mitter and “super” 2157 Dia. $2.75
Post Paid on all

GEORGE EATON
1915 South Twelfth
Philadelphia, Pa.

Tunes |

STANDARD RADIO EQUIPMENT

A few standard makes for which we are distributor

Zenith Sets (Regenerative)

De Forest Tubes and Sets (Reflex}
Cunningham Tubes

Remler Material

Grebe Sets (Regenerative)
Murdock Sets (Neutrodyne)
General Radio

Send glamn for Catalogue [3-Q

J. H. BUNNELL & CO. 32 Park Place

New York City

S

daaler will ovder it
B-Metal Refining Co

525 Wondward Ave. |

Petroit, Mich. 8th 1

ALWAYS

quency
one half aetual size

TRANSFORMER
A Lap Ahead of the Field

About the size of an English Walnut.

formance.
£4.50,
quality Radio Parts.
Premier Electric Company
3811 Ravenswood Ave. Chicago.

Saves rpace;
light weight; mounts anywhere ; unsurpassed in per~
Rautios 1 1o 3, 1 to 4, 1 to b, $3.50. 1 to 18,
Ak your dealer to show you the Premier line of
Send fur Free Bulletin 394 today i

MENTION QST WHEN WRITING TO ADVERTISERS



A Radio-Frequency Ammeter
is essential with Transmitting Apparatus

This ammeter, in vour transmitting circuit, will tell the strength
of 1the current in the antenna which, in turn, is an indication of
the effectiveness and character of the transmission.

Westinghouse Radie-Fregquency Ammeters are available in four
styles, the BX is the smallest, 2-9/16 inches in diameter, and is
an attractive addition to any panel. The UNX is a larger instru-
ment, 3-1/2 inches in diameter, suitable for larger panels. In-
struments 4-3/8 inches and 7-1 2 inches in diameter may also be
obtained,

Precision workmanship of the fnest materials, combined with
vears of experience in the design of electrical measuring instru-
ments, have made possible these small vet accurate, sturdy and
reliable radio instruments.

Westinghouse & Electric Manufacturing Company
Newark Works Newark, N. J.

Sales Offices in Al Principal Cities of the
ndted  Siates und  Foreign  Countries

lestingho
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CARDWELL

The Original Low Loss,
Retor Grounded Condenser

Bpy Cardwell”

Using Cardwell rotor-grounded condensers will
often asdd =a thousand miles io your receiving
range. ‘They have auch infinitesimal losses &t the
highest radio frequencies that no one has been
able te determine their effective resistance. It is
doubtful if engineers can design wmwmers ot
meu*r efficiency, Interferenve zand “body oap-
acify’” are unknown with Cardwelis,
A Pogt Card Brings You an Education on
Condensers

Allen D. Cardwell Mfg. Corp.
81 Prospect 5t. Brooklyn, N. Y.
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3et a real voltmeter—the Roller-Saith
Ruadio PV,

With it you can quickly and aceurately
test all radio A, B and ¢} batteries and
make any other tests,

. Iis price is reasonable and it will save
its cost many times over.

BSend for Bulletin AG-40,

ROLLER-SMITH COMPANY
16 PARK PLACE, NEW YORK

Works: Bethlehem, Penna.
!N]Lcew in principal Cities in U.S.A. and
Canada also in How(ma, Cuba.,

P o)
‘Jolding Loop
Now the standard ioop f{or the
super-heievodyne,

Has conceanled hinge, and
swivel base graduated for cali-
) brativn,

Patents Handle adinstment
Pend. g without body capacity effects,
Fine silver and mahogany tinish.

Made by the manufaciurers of TINY-TURN the
superior veérnier control. Write us direct, if your
deater is unable to supply you.

RapioUnirsInc

1304 FIRST AVE,

permits

Repair All Standard Makes of
Tubes, Including

i o 200

1. V. 199 or C299
.V, 201A or Cla1A
. 11 or
]
C. 0 or 31 ¥, V., 202 Reopaired. £3.50
All tubes guaranteed to do the work.
RADIO TUBE EXCHANGE, 200 Broadway, New York

All Mail Orders (iiven Prompt Attention
Orders Sent Parcel Post C. O, D,

We

FOR MEN ONLY

who have ideas.

You may not have a machine equipment-
to manufacture. We have.
We engrave your panels,
build your set, produce your
special coupler, transformer,
condenser or loop and mark
it with your own name and
trade mark.

Maﬂ spemﬁcatlons today for quotation.

WRIGHT RADIO COMPANY
Manufacturing Engineers
144. Exchange St., ROCKLAND, MASS.
Aak for Lit, On the Wright LO-LOS LOOP

21D T,

{WRIGHT)

FROST-RADIO
B4 Youy- Neighibor”

"[‘HF name FROST-RADIO on

a piece ‘of apparatus, whether
FROST-FONES, Plugs, Jacks, &xkets
Rheostats, etc.,
raeans highest qual-
ity. Yourdealer car- s
ries corapletestocks. ¥ ﬁg‘ g

@ See him today.

HERBERT H. FROST, Inc., 154 W. Lake Street, Chicago
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HAM-ADS

Six cents per word per insertion in advance.

Each

Name and address must be counted.
initial counts as one word. Copy must be

month’s issue. NOTE NEW CLOSING DATE.

SNAPPY WEATHER BRINGS SNAPPY 3IGS, BUT
%ON'T CHOKE EM OFF. A HIGH RESISTANCE I8
¥B IN A GRID LEAK BUT NOT IN A B BATTERY.
WHAT'S THE ANSWER? AN EDISON B (THE
8ML. KIND). 84 VOLTS 42 CELL $8.75 (JUST RIGHT
FOR THE RELAY STATION). 100 VOLTS 78 CELLS
%16.00 (MOST POPULAR SIZE). 130 VOLT 102
CELL $20.00. 150 VOLT 117 CELL $23.00. EACH
IN A WAX FINISHED FUMED OAK COVERED CAB.
INET WITH RIBBED RUBBER MAT. LARGEST LIVE
EDISON ELEMENTS WIRED WITH PURE SOLID
NICKEL ROT PLATED OR ALLOY WIRE, THE
SOLUTION 1S GENUINE EDISON LITHIUM ELEC.
TROLYTE {(THAT'S NO LYE), SEPARATORS NON-
FLOATING PERFORATED HARD RUBBER, WHITE
SEALING OIL, CAREFULLY PACKED FOR SAFE
SHIPMENT, INDIVIDUAL CELLS c. LD
YOUR B8 FROM S8ML PARTS AND INSURE ITS
SUCCESS. LARGEST CLEAN PEPPY TYPE A’ EDI-
SON ELEMENTS 6c PAIR, DRILLED 7¢, WIRED
WITH PURE SOLID SOFT NICKEL 10c, ]
2000 MILIAMP HOUR UNIT l4c READY TO WIRE,
EDISON G ELEMENTS 4c PAIR, 2 POSITIVES 1
NEGATIVE 5¢, HICAPACITY 1500 MILIAMP HOUR
UNIT DRILLED READY TO WIRE 10c. PARTS FOR
CELL 17¢; WITH ELEMENTS DRILLED AND CUT
IN UNITS 19¢, WITH CELLS WIRED 24c. INCLUDES
EDISON SOLUTION. GREAT FOR SUPERS, POWER
AMPLIFIERS, TRANSMITTERS., FOR THAT SUPER-
HET AND HIPOWER TRANSMITTERS, THE SUPER-
CELL, 3000 MILIAMPS CAPACITY. 30c CELL FOR
SOLUTION AND ALL PARTS READY TO WIRE,
DON'T STARVE YOUR STORAGE B. FEED IT WITH
A WILLARD COLLOID RECTIFIER $2. JUMBO
ANNEALED GLASS TEST TUBES INDIVI-
WRAPPED, %x6” 3¢, 1x6” 4c. WIRE
YOUR EDISON ELEMENTS PERMANENTLY WITH
PURE SOLID (NOT PLATED OR ALLOY) NICKEL
WIRE, No. 20, 1¥¢ FOOT PREPAID. PERFORATED
HARD RUBBER SEPARATORS itc PREPAID., PUTS
LIFE IN A DULL B, INSURES THEIR FULL CAPA-
CITY—EDISON LITHIUM (THAT'S NO L.YE) ELEC-
TROLYTE $1.50 TO MAKE 5 LBS. FPREPAID. SAM-
PLES—TYPE A, OR G HICAP CELLS 28c, SUPER-
CELL 40c. EVERYTHING FOR THAT EDISON B.
WHO SAID QUIET HOURS? NOT IF YOU HAVE AN
EDISON B ON THAT SHORT WAVE TRANSMITTER.
FRANK MURPHY, RADIO 8ML, 4837 ROCKWOOD
ROAD, CLEVELAND, OHIO.

HUSTLE, GANG AND GET UP THAT NEW AERIAL.
THOSE NEW SHORT WAVES MEAN MORE PRO-
NOUNCED 1.OSSES WHEN THEY MEET MOULDED
MUD_ AND STRANDED 22, FOR A QUICK GET-
AWAY No. 12 ENAMELED SOLID COPPER AERIAL
WIRE, SURE PUTS A ZIP IN THOSE SIGS. 1c FT.
TO 3RD ZONE. GENUINE OHIO BRASS CO. POR-
LCELAINS HAVE LOWEST LOSSES OF AE‘IY IN-
SULATOR—OST SAYS S0. 8" 75¢, 107 $1.50
FLUX DISTRIBUTING SHIELDS ADDED $1.00. PRE-
PAID TO 3RD ZONE. YOUR STATION 1S JUDGED
BY 1TS AERIAL. MAKE E . SIL1-

. KI
, GET THE MAKINGS FROM SML. No, 12
ggl‘gi COPPER DOUBLE COTTON COVERED FOR
LOW DISTRIBUTED CAPACITY $1.25 100 FEET,
PREPAID. No. 16 LOW LOSS TUNER WIRE SIXTY
CENTS HUNDRED FEET PREPAID. RADIO 8ML,
4837, RGCCKWOOD ROAD, CLEVELAND, 0.

EWELL ¢-500 MILLIAMMETER $6.00; “S” TUBES

.l”AIR $20, HESCO KEY $2.00; VIBROPLEX $850
UV-203 50-WATTER $15.00, WANT OMNIGRAPH.
JAMES R. CURTIS, 1109 EIGHTH AVENUE, FORT
WORTH, TEXAS,

PSE TYPEWRITE UR HAM-ADS. OM, IF U CAN.
IT HELPS A LOT~—ADV. MGR.

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

HIP, HIP, HOORAY-—PERMISSION TO USE THE
REAL LOW WAVE LENGTHS IS URS FOR THE
ASKING, GOTTA USE A REAL CONDENSER THO
BROTHER, THE MUD END-PLATE TYPE JUST
WON'T PRODUCE. GOTTA HAVE SOME GOOD
TYPE OF INDUCTANCE TOO, AND HERE'S THE
LOW-DOWN ON THE DOWN LOW PARTS.
WELL .00025 ORIGINAL LO-LOSS, $4.25;
WELL .0005 ORIGINAL LO-LOSS 3$5.00; GE
RADIO GEARED TYPE .00025 $4.75; CARDWELL
RADIO GEARED TYPE .0005 $5.00; No. 12 DCC
MAGNET WIRE per lb. 60c; No. 15 DCC MAGNET
WIRE per Ib. 65¢; No, 18 BELL WIRE 1% Ib. SPOOLS
35c; UNIVERNIER FOR CARDWELLS, $1.25, SA
OM, HOW ABOUT THAT RECTIFIER? IS SHE IN
TIP TOP SHAPE? READY FOR SNAPPY ACTION?
IF NOT, BETTER GET SOME OF THE BELOW
ITEMS AND BE READY FOR THE FRAY. . P,
4 ALUMINUM 5qQ, . ;s SHEET LEAD
5Q. FT. 75¢; AMRAD S TUBES, NEW TYPE $10.00;
MOGUL BASES FOR ABOVE 85c. A POST CARD
WILL BRING PRICE LIST BY RETURN MAIL, FROM
THE ONLY HAM STORE IN THE FIFTH DISTRICT.
FT. WORTH RADIO SUPPLY CO., 104 EAST TENTH
FT. WORTH, TEXAS.

QSL CARDS—Real “Ham"” Cards at reasonable prices,
iﬁend for samples, 8BJT, 701 Walnut Ave,, Scottdale,
a,

FOR SALE—Duplicate of Exp. Information Service
Model C Super Heterodyne 8 Tube. Completely as-
sembled in cherry cabinet. Panei 8x40 inches wired
slightly different but have had perfect reception entire
US on loud speaker and British 2L0O. Future position
will have no need for it, Price less tubes, batteries,
ete,, $176.00 C.0.D. F, Henry, 211 Norwood Avenue,
Buffalo, N. Y.

HAMS LOOK !—Transmitting Condensers, U, €. 1831,
$3.85. Magnavox Horns-—factory cartons, M4, %18.75,
M1, $21.75, R3, $23.75. Radio Corporation and Cun-
ningham receiving tubes, all types, $3.75. 2500 ohm
phones, $1.98. Westinghouse receiving tubes, $1.78
each. Eveready 766, 22 volts, $1.85. Audio Trans-
formers, U. V., 712, Acme, Federal, Thordarson, $1.95
Radio Corporation Hot Wire Ammeters, $1.95 each.
Ernie Albright, Radio 8DRA, Altoona, Pa.

TWO ABSOLUTELY NEW Amrad § tubes improved
type $8.00 each; Jewell Antenna Ammeter 0-5, $7.50;
Uv202, $5.00; 2 Radiocorp receiving condensers $1.00
each; Transmitting grid leak $1.00; Transmitting key
75¢; Microphone, 50c; Old style Jewell antenna am-
meter O-2%,, $7.50. Louis Grabensteder, 2653 Dennis
5t., Cincinnati, Ohijo.

METERS—METERS—METERS-—~Brand new Radio
Corp meters, in original boxes. UM 579, 0-1500 volts
DC, $10.00; UM 578, 0-500 volts DC, $8.50; UM 576,
0-500 milamps, DC, $6.00; UM 578, 0-250 milamps.
DC, $5.00; UM 581, 0-5 thermoamps., $6.00; UM
580, 0-2.5 thermoamps, $5.00, UM 533, 0-5 hotwire
amps., $2.00; UM 530, 0-25 hotwire amps., $1.50.
W. M. Derrick, 58 North Sixth, Newark, N, J.

T
1.0-1.0SS Tuners and Coils. 8BIN.

SWAP or SELL-—UV-200; 30-Obm Rheo; Loud-
Speaker; Broadcast Set. ANTED-—Bradley-Leak,
Filter Condensers. 9BTY,

¥

BARGAIN—1K.W. Plate transformer rewound Acme——
500—1700 volts in steps of 100 volts either side of
center tap—weight 50 lbs.~-$20. 0-250 General Radio
gil.léameter—-%. C. W. Park, Box 237, Riverbank,

alif.

v

SELL—Thordarson 1 K.W. transformer, %15.00; also
two V.T.2’s @ $7.50 each. First money talks. 'Wm.
Dudley, 114 Road St., Elizabeth City, N. C

COMPLETE CW_AND FONE Station For Sale—
Everything goes in one lot, plate supply, transmitter,
key, switches, microphone, receiver with power amp-
lifier and W.E. loudspeaker, batteries, tubes and
charger.. Here is the chance to buy a station complete,
one that is working. .This is no junk but good factory
built receiver and standard part transmitter. No
trades. Will invoice around $500.00, will correspond
with party who will consider paying half price for
whole outfit. Walter E. Smith, ayville, Ill.

GET UR NOVEMBER “HAM.ADS” TO QST, BEFORE
OCTOBER FIRST—0OR WE WON'T BE ABLE TO IN-
SERT.-—ADV. MGR.
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5 A-Q-C PRINTS S-1, CARDS, 500 TWO COLOR

CARDS $4.00. SAMPLES ALL DISTRICTS 10 CENTS.

%gR}'\lS, 1108-B EIGHTH AVENUE, FORT WORTH,
XAS,

LISTEN, O.M, (et down on the lower waves. Our
special low wave receiver will settle your receiver
problem and we can help you to suive that trans.
mitter problem for short waves. Two control dial
short wave receiver with two stage amplifier, $45.00
P.P. Other prices on request. Coils {or receiving and
transmitting, Low loss type. et our dope. Special
squipment made to wour specifications. Speech amp-
lifiers. C.W, Inductances for four coil Meissner circuit,
Chokes that choke. Amateur equipment atl amateur
prices, To the first one in the mail one $100 Neu-
trodyne %50 Gold engraved panel and dials matched.
‘Write Thos. Ensall (Ensall Radio Lab.) 1208 Grand-
view Ave,, Warren, Uhio.

P

GAROD RAF Neut. Mew, $85. Federal 59, new $165.
Federal DX58 Llsed 1 mo. Perfect condition $80. 3
tude regen in oak cab. 18x8 high for WD-11’s used,
aod condition $45. 3 tube Inverse-Duplex {Grimes)
or loop, fumed oak cabinet 1Zx8 high New $69, 1
tube regen in cabinet with new WD-11 used but motes
fine, Good DX $32. W. M. Mervine, 608 Parry Ave.,
Palmyra, N. J.

QHIO BRASS INSULATORS, 5” and 107, &BIN.

SALE~~0ld 3QF spark transmitter, copied in 27 states
and Canada—minus gap motor—$20.00. Pre-war type
E Baldwins, cost $18.00, Unequalled today, sell $8.00;
type CR-3A Grebe tuner—-$12.00; Richard Hammond,
Ardmore, Pa.

WESTINGHOUSE MOTOR GENERATOR-——500 volts
100 watts cost $R5.00 sell $55.00 one Fifty watter.
Hardly used $18.00. 9CKJ, Russell, Kansas.

3 CIRCUIT in cabinet, looks like Grehe. Have worked
&’s with it. Make offer. Homcharger $8.00. Both in
good condition. 8WY.

PURE DC HOUNDS, use Radio Corp parts at these
prices, New stuff in original packing. UP 1628 23
henry 160 milamp. choke, $6.850; UP i853 30 henry
160 milamp, choke $7.00; UP 1627 40 henry 300
milamp. choke, $8.,00; UP 1654 50 henry 300 milamp.
choke, $9.00; UC 487 %4 mid. 750 volt filter conden-
ser, T8c¢; UC 489 L4 mfd. 1750 velt filter cond. §1;
UC 1873 choke trap condenser .01 mifd. $1. W. M.
Derrick, 58 North Sixth, Newark, N. J.

8SP OFFERS EIGHT twenty-watt Kenotron rectifiers,
only slightly used, sacrifice $4 cach. Big bargain for
somebody !

WANTED—AIl types and parts of CW and receiving
sets. Motor-generators, transformers, meters, also
whole receiving and transmitting sets. Let me know
what you have and Jowest prices. Bill Lippman, Jr.,
& 'Thornby Place, 5t. Louis, Mo.

RADIO PRINTING FOR HAMS. 8BIN.

FOR SALE CHEAP-—-Every description of CW and re-
ceiving apparatus, sync vectifter, transformers, Motor
Generators, Jewell Meters, etc., also several complete
receiving and CW transmitting sets. Send me your
needs. HSCVO.

TRANSMITTING AMATEURS Attention—Don’t leave
those custly tubes and meters lyving around to be
broken. Mount your fransmitter on panel. Looks
better, works better. QST says so. [t’s easy to cut
those peep and meter heles with my panel tool, Cuts
smooth hole one to five inches in diameter; oniy $2.50
postpaid or C.0.D, Homer H. Malcomb, Whitewater,
Wisc, 9EKH.

APOKEN ESPERANTQ for Beginners-—l.ead, don't
follow, the erowd! The language of worldwide radio
is taught directly, correctly, and quickly by this up-to-

date manual for teachers and classes. 92 pages,
illustrated. Send $1.00 for 2 copies paper-bound or 1
ciothhound. N. W. Frost, 12 Ash Pl., Cambridge 38,
Mass,

FOR SALE—AR Unit three stages of Radio Frequency
to bhe used with Westinghouse R.C. sets, this gives
the RC sets range and volume, reception from coast
to evast, ‘This has been used less than one weels, in
perfect condition. Reason for selling have no use for
it now. Can be used with others than RC sets. This
;lss %C’A product, Price $30.00. W. &. Neely, Chester,
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RADIO 3CHG WRITES—UR C.P. ALUMINUM IS
SURE BEST 1 EVER USED, REPORTED All DIS-
TRICTS ON 10 WATTS TT Q88 WAS PURE DC.
“FB, EH”? ORDER SOME AND GET SOME RE-
PORTS LIKE ABOVE. ALUMINUM SOUARE FOOT
PRICE 90c¢ SHEET LEAD 75¢. FORT FORTH RADIO

158 GENUINE Foreign Stamps.

Mexico War Issues.

Venezuela, Salvador and India Service Guatemala,
China, ete. only 5¢. Finest approval sheets 850 to
0% . Agents Wanted. Big 72p. Lists Free. We Buy

Stamps. Established 20 years. Hussman Stamps Co.,

Dept. 181, 5t. Louis, Mo.

BARGAINS IN RECEIVING APPARATUS——Write for
special price list of radio parts which we are closing
out. List includes variometers, couplers, honeycomb
coils, and mountings, sockets, rheostats, sfc. Ad-
dress Radio Dept., John Y. Parke Co., 31 N, Seventh
St., Philadelphia, Penna.

IS YOUR NEUT RIGHT 7—Ta revitalize unneutraliza-
sle Neutrodynes, we devised this Kladag Coast fo
Coast Circuit. Uses same panel, etc. as Neut, except
three less parts. Merely rewire. Success certain.
Necessary stabilizer, 22 feet gold sheathed wire, cir-
cuit and complete, simple instructions, $5.00 prepaid,
Many have already rebuilt their Neuts-and written
wonderful testimonials. Thousands will do it. Be
FIRST-have the finest five tube set in your neighbor.
hood, revitalize others’ Neuts. Description, etc., 10c.
Radio Lists, 2¢. Stamps accepted. Kladag Labora-
tories, Kent, Ohio.

BADIO GENERATORS—H00 wvolt 100 watt $28.50
Battery Charging Generators $8.50, High Speed Motors
Motor Generator Sets, all sizes. Motor Specialties Co.,
Crafton, Penna.

WESTINGHOUSE DYNAMOTORS.
motor, 3580 volt D, . Generator. New, $i0.

12 Velt . C.
Box H,

WAVEMETERS CALIBRATED from General Radio
Precision Standard, 30 meters up, Eleven points $2.00.
Twenty-one points $3.00, Accuracy guaranteed to
better than 1% ,With curve 50c and 75¢ extra.
Capacity Calibrations, up to 2000 micromicrofarads
same prices, Ship to HBZA—DCD, ex 9XBA, F, J.
Marco, 5723 Winthrop Avenue, Chicago.

PUREST VIRGIN Aluminum for
upon request. ZEM.,

SELL—General Electric 500 wolt 100 watt, 110 volt
80 cycie. Motor Generator, $38. Guaranteed. Langer,
113 Pawtuxet Ave., Cranston, R. [,

FOR SALE—800 watt Thordarson transformer 210;
0-10 Weston thermocouple ammeter $7; 500 voit 125
;vadtj: motor-generator %25, Marion Graham, Angola,
ndiana.

sale. Particulars

FOR SALE—Ten watt transmitter, complete with tubes,
filter system and G.E, generator, Used only five wecks
and in Al condition. Photo on request. W. 4. Rohen,
Ashton, lowa.

THREE CIRCUIT Receiver and 3 Step, $40.00; 2 Stages
Tuned Radio Frequency, attachment, $10.00, Siagle
Circuit and 1 step, with dry cell tubes, 315.00. Des-
cription on reguesi., Geo. Lay, (olden, Colo.

RCA TRANSMITTING PARTS. SBIN.,

MAGNETIC MODULATOR 13687—$10.00 Complete
chopper—-§6.00. Acme Modulation Transformer $4.00,
Faderal Amplifying transformers $4.00. Back numbers
to 1915 Electrical Experimenter, Ewvervday Engineer-
ing, Radio News, QST, 20c esach. Z2AIF,

ACME POWER TRANSFORMER-—Want 200 watt
mounted type in serviceable condition. George Cowie,
Norfolk, Connecticut.

SAEC DISMANTLED. All apparatus must be soid.
HSacrifice prices, Write tor list.

FOR SALE--Advance Svnc. Rectifier $30.00: 800 watt
500(1} velt transformer $15.00; SAQRB, ¢ Thornby, $t.
ouis.

WANTED—GREBE 13 and Baldwin fones.
Cmnigraph  $10;  Vioroplex 313.00; M.
Kannecott, Alaska,

Sell 5-diak
{’Loughlin,

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS



FOR SALEGrebe CR-9, $65, ised one month, per-
fect condition, SDED, Holland, Mich.

“THE BEST IN SUPER-HETS.” PULL THOSE
AUSTRALIAN TESTS THROUGH WITH. A SUPER-
HET. OUR SUPERS BUILT OF STANDARD AP-
PARATUS, THORDARSON TRANSFORMERS 1IN
THE AUDIO AMPLIFIER, B3PECIAL WAVELENGTH
MATCHED TYPE TRANSFORMERS IN THE R.F,
AMPLIFIER. COMMERCIAL COMPANIES USE THE
SUPER-HET. THERE'S EVERY REASON WHY YOU
SHOULD. LOOK HERE OM. HERE’S ONE REA-
SON, THE PRICE. ULTRADYNE $70.00, SUPER-
HETS FROM $65.00 UP. ANOTHER REASON, WE
HAVE THE TIME TO TEST AND ASSEMBLE THEM
PATIENCE COUNTS IN SUPER-HETS.
COILS FOR SUPERS AT A LOW

C 085 TYPE DIG QUT THAT OLD
SPARK OUTFIT. WE PAY YOU A GOOD DISCOUNT
FOR THAT STUFF IN TRADE ON A SUPER. AS
HIGH AS $30.00 FOR A TRANSFORMER, HOOK UpP
TO A SUPER-HET FOR RESULTS AND GET QS0
WITH THE ENSALI, RADIO LAB, FOR SUPER-
INQUIRIES INVITED. THOS. ENSALL (EN-
SALL RADIO LAB.) 1208 GRANDVIEW AVE,
WARREN, OHIO.

PYREX TRANSMITTING INSULATORS, 8BIN.

NEED A NEW Battery charger? Send 9CVO your old
worn out charger and $11.25 and receive a Brand

gewLValley. type ABC. H. Siebens, 5772 DeGiverville,
t. Louis,

3-HK'5 COMPLETE, 100-WATT CW. Phone, and ICW.
Actual cost $2390. Send offer or write for list. James
Thomas, Ambler, Penna.

BARGAINS—AMPLITONE LOUDSPEAKER _#3.00;
NUMBER RCA UC-1831 TRANSMITTING CONDEN-
SERS, NEVER USED $5.00, LIST $39.00; THREE
FOOT LOOP $1.00; RCA MAGNETIC MODULATOR
UT-1643, $6.00; U8 TOOL CONDENSERS 001 MFD.
$3.00; DEFOREST TRIPLE COII, MOUNTING $3.00;
RCA KEYS $2.00; HONEYCOMB COILS 25, 50, 75,
100, 200, TURN, $1.00 EACH; WD-11 SO(,!\ET §0c;
VARIOMETER 78¢; 21.A, ROBERT FISCHER, 52
EAST 41 STREET, NEW YORK CITY.

CODE MADE EASY and interesting. Alpbabet in 15
minutes. Easy to remember. Boy of eight learned
ten consecutive letters in_ five iinutes, Copyright
1924, #1,, Cheques $1.10. Dept. Q.. KWIKKODE, 724
Beresford Ave., Winnipeg, Canada.

QSL. CARDS printed to order—38BJT.

C.W. TRANSFORMERS, New Radio Corp transformers
in their original cases. UP 1016, 750 watt, for 1 or
2 B0 watt tubes—-%15.00. UP 1368, 325 watt for 1
to 4-5 watt tubes,—$10.00. W, M. Derrick, 58 North
Sixth, Newark, N. J.

PURE LEAD &, 75¢ Sq. Ft. 8BIN.

310,000 WORTH OF RADIO Transmitting, Receiving
Sets, and Parts, bought from U, 8, Government Air-
craft Department. We sell at reduced rates. Send Z¢
stamp for list and prices. Mail orders answered.
Weil’s Curiosity Shop, 20 S. Znd $t., Phila, Pa.

FELLOW BUG HOUSE INMATES ATTENTION—We
can supply you with everything you need for that C.W.
Set At lowest prices. Any, or all the parts for that
Edison Storage “B” Battery. Solid nickle wire, Genu-
ine Edison Solution “N’everything. Number 12 Solid
Copper Enameled Wire and long skinney porcelain
insulators for that Ideal Antenna. Chemically pure
sheet Aluminum and lLead for Rectifiers. Any size
Bakelite Tube, Any size Radiotron Tube. Jewell Meter.
Thordarson Transformer. Chokes. Grid leaks, or
Rheostats. You can Bet on us for Real Service. Price
list for the asking. Jackson’s Radio Engineering
Laboratories, 102 So. 6th Sts,, Waco, Texas. WJAD.

WANTED—Motor Generators-——what
sale—list your equipment with us. I.
nellsville, Pa.

have sou for
W. Myers, Con-

A BARGAIN—Zonith $85.00 Receiver used as demon-

strator, good condition, $75.00, COD or Money Order.

gg‘:‘ateur Radio Supply Shop, 525 Park Ave., Kent,
0.

EVERYTHING FOR THE HAM—8BIN, E. Jj. NICH-
OLSON, 1407 FIRST NORTH ST., SYRACUSE, N. Y.

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

OLD SCHOOL HAMS—Long anchored at about 15
per have doubled speed in [ew hours. Their reports
tell the slory—free on request if mention your call.
Method $2. Kills hesitation. Dodge Radio Short-
kut, Dept. .’:L Mamaroneck, N. Y.

STORAGE “B” batteries at dry cell prices. Purchase
E:Y rechargeable “HAWLEY?” storage “B"” battery. Non-
sulphating or buckling of plates which means clearer
enjoyable reception with unlimited life. Sold in com-
plete knock-down units which requires no former ex-
perience to put together. These units contain every-
thing for the actual construction of battery such as
large size tested Edison elements, special molded flat
bottom glass cells {not ordinary test tubes) punched
insulating fibre board for support of cells, pure an-
nealed solid nickel wire Rubber stoppers, perforated
hard rubber separators, full strength chemical elec-
trolyte. With all orders there is included free an 8
page illustrated folder showing simple putting to-
gether making of charger and charging. Prices of
units as above—22 voit $2.95; 45 volt $5.75; 90 volt
$8.95; 100 volt $9.95; 120 wolt $11.60; 135 wvolt
$12.75; 150 volt $13.90; 200 vo]t $l7.50. Special
voltage units put up at no increase in price, Complete
sample cell, 35¢ prepaid. Complete non-heating *“B”
battery charger $2.75. ‘Extra special 100 volt whie-
wood cabinet at $2.75 only. Also “A” batteries at
QOrder direct or write for my litera-
Orders shipt
Q. Smith, 31

attractive prices.,
ture, 30 days trial oifer and guarantee.
same day received. No waiting.
Washington Ave., Danbury, Conn.

BEST OFFER TAKES MY NEW WESTERN ELEC-
TRIC (CW 936) including transmitter and receiver,
power amplifiers, loud speaker, switchboard, two motor
generators, remote control, etc. WANTED— Grebe
CR 9 or will accept in part trade; call or write 3UW,
Ernest Roy, Finderne, N, J,

BARGAIN—Radiolas R-C, B-T, and A-R, new con-
dition. Complete with tubes, $125.00. Edward
< ooper, Jr., Bramwell, West Va.

LOW LO3S (Squirrel Cage} COIL FORMS—Similar to
those used in One Control Neutrodyne page $ August
issue. Carefully Lonstructed of seasoned mahogany
strips and Formica rmgs. Stock sizes; (4 diam. 4"
fong) (4”7 diam. 314”7 long) (3%” diam. 4” long)
{3V4"” diam. 34" long) Price $1.50 Cost no more than
tubing and 1nﬁn1te]y better. Try one in the secondary
circuit with a low loss condenser and hear for your-
self, Use the 314" diameter sizes for neutrodyne coils.
Special (3 for $4) or 4 for $5) for neutrodyne builders.
All forms complete with terminal screws and drilled
for mounting posts ready to wind. Carefully packed
and shipped postpaid. Quick Service. Special sizes
made to order. Low loss sets made to order or de-
signed at reasonable prices. STUART A, HENDRICK
Radio Equipment, 85 West 181 Street, Bronx, New
York City.

PYREX LEAD-IN INSULATORS. #&BIN.

COMPLETE STORY—as to merit cannot be told—
is still in the making. Students constantly report
more astonishing results from limited study., 4s told
to date free on request. Method $2.50; kills hesita-
%qion:' Dodge Radio Shortkut, Dept. $C, Mamaroneck,

200-20,000 meter receiver including radiotron $25.00;
two step amplifier $18.00; Smith, 4416 Market, Phila-
delphxa, Pa.

REAL BARGAIN (NEED SCHOOL MONEY) 8 tube
“super” in walnut cabinet {piano finish)} (built by cab-
inet maker) with built-in loud speaker, Cardw:ll con-
densers mahoganite panel, Univernier dials Acme
A.F’s everything the best, guaranteed real buy at
$130.00, Another 8 tube “Super” in (Oak cabinet
low loss *Ohio’” condensers, Univernier dials, ma-
hoganite panel, Kellog AFs sacrifice at $580.00. No
pains or expense spared on either of these sets. Both
will reach out and get them. $55.00 10-I) loud speaker
like new $30.00 Philadelphia btorage “A” 150 ampere
hour cost new $35'00 sell $158.09, Al goods C.0.D.
Henry Hibard, N. 3rd St., Boonviile, ind.

FREE-—Litizens’ Radio Call Book, with every order
over $15.00 Apco and Fansteel Balkite Charger
Bristol Audiophones, Senior $23.50, Junior
$17 75, Send for Free pamphlets. Western Electric
5.wg1tters, $6.50. Let me quote your needs, irans-
mitting and receiving, Everything new. (zeorge Voigt,
56 Maiden Lane, Maspeth, N, Y., Dept. Q10.
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1L.ARGE SIZE EDISON elements for that storage “B*
battery .05 per pair prepaid. Elements wired with
solid nickle wire., SPOT

Ti4c per pair prepaid. Sample pair and instructions
10c¢. Arthur Chapelle, TNX, Woodhurn, Ore.
EDISON B BATTERY EQUIPMENT FOR SALE.

LARGEST SIZE TYPE A ELEMENTS 4c, B¢ A PAIR

DRILLED. #c¢ WIRED WITH PURE NICKEL WIRE,
PURE NICKEL WIRE SIZE 20, SOFT DRAWN FOR
CONNECTORS 1iec FOOT PERFORATED HARD
RUBBER SEPARATORS ¥c. ENOUGH OF THE COR-
RECTLY PROPORTIONED CHEMICALS TO MAKE
5 LBS. OF EDISON BATTERY SOLUTION, 78c. AN-
NEALED GLASS TEST TUBES %;x6" 3c. 1x8" dc,
WILLARD COLLOID RECTIFIER TO CHARGE
THOSE B's $1.00. [ PAY POSTAGE OR EXPRESS
CHARGES. BERNARD STOTT, 60 PALLISTER AVE,,
DETROIT, MICH.

PURE ALUMINUM 47, 76¢ $Q. FT. 8BIN.

WHAT OTHERS HAVE accompiished~—what you may
expect to gain—iold by qualifying records 150 stu-
dents now Licensed. Many are ORS ARRL. Some
Commercial Ops. Failures by 21l other methods have
succeeded. Old Schooi Hams increased speed; doubled
after memorizing Code our way., ()uuhfymsr records
and detail reports on request. Method $2.50. Kills
hesitation. Dodge Radio Shortkut, Dept. SC, Mamaro-
neck, N, Y.

20 WATT CW and fone, 2 good tubes,
districts, 3$35.00. Edward Doyle,
Chicago, 111

worked all
1440 Chasc Ave,

PARAGON RB-2-—Three-Circuit Receiver; Brand New;
Tubes, Batteries, $90; Cost $150. Sarber, 947 East
Market Street, Indianapolis.

FOR SALE--Grebe 13 in good condition.
and electrically perfect, 362 prepaid. Also 28 turn
edgewound inductance, 4 inches in diameter, $2.50
i’;lr.e aid. Bernard Stott, 80 Pallister Ave., Detroit,

ich,

Mechanically

FOR SALE--Advance sink rectifier, practically new,
$35.00; BAAT, Andrew Webre, 743 Government St.,
Baton Rouge, La.

WHY SINK YOUR MONEY in bare wire for your
antenna and counterpoise when you can buy z thous-
and feet of No. 12 cnameled solid copper wire for
%.90? Smaller quantities at 75 cents per 100’, carried
in 100/, 500/, and 1000’ <gpils. While you’re at it
put in Sure Flre insufators—20 inches of beautifully
zlazed hiyhest quality white porcelain to keep the
precious amps where they belong. Only $1.15 each,
4 or more $1.00 each. Pure aluminum and lead for
the rectifier. New type all porcelain & watt socket
65 cents, fb for the low-lnss receiver, lowest Joss
socket made firm contact on bottom and side of pron
Westinghouse 800 volt 100 amp. hghtnmg switch onl y
$1.50, formerly $5.00. You'll need series condensers
for the low wave jengths, ©UC-I831 wvariable, now
only $2.25, a $9.00 value., UC-1015 7500 volt fixed
series cvondenser, three capacities, $2.00. Don‘t miss
getting one or more UC-1806 .002 mfd 6000 volt
“aradon condensers, regularly $7.00, while we list
them for only $1.50, 2 wonderful value for grid, plate,
or RF by-pass (ondenser. We're selling hundreds.
Jewell TC Ammeters, $10.80, A.C, filament voltmeters,
D.C, plate milliammeters, $6.75. RCA hot wire meters,
Z5 and 5 amp, now only $2.00. Special sacrifice
prices on RCA milliammeters, thermo-ammeters, plate
voltmeters, Type 4000 “8” tubes, $5.00. U/P-1368
power transformer $10.50, UP-1016 $17.50, UP-1654
30 bhenry 300 mill filter reactor $10.45. PX-1638
ehnpper’ $2.40. These prices are only samples—we
can't list them all. A card will hring the complete list.
Ask us for advance dope on a new coupled inductance
for short waves and a new device that will banish for-
ever the filament rheostat in the transformer secondary
——just what you’ve long hoped for. E. F, Johnson,
SALD, Waseca, Minn.

FOR SALE—Twenty watt CW and fone transmitter
with 500 voit M. G., two five watters, and a RCA fla-

ment and plate iransformer, 00.00; DX all .S,
dists, and Can. Four almost new Amrad S lubes,
$8.00, cach; a new Thordarson 1500 wolt 900 watt

plate transformer $25.00; AN the abovc in A No. 1
gondition but have to sell as am enlarging station.
Write R, H. Jackson, Jr., 415 N, Carroll $t., Madison,
Wisc., Radio 9EGH,

THAT “HARD TOQ GET PART”, ASK BBIN
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WELDED CONNECTIONS, |

REPORTS OF RAPID PROGRESS BY Beginner now
Radio operator U.5.8. Cleveland yours for asking. .See
other Ham ads. Dodge Radio Shortkut, Pept. 8C,
Mamaroneck, N, Y.

WANTED—Parts for & or 10 Watt C, W. H. Jones,
3107 S5o. 14th S5t., Omaha, Neb.

TWO KILOWATT General Electrlc, oil immersed,
transformer. 110-220 wvoit primary. 350 1150, 2300
volt. secondary. First class condition, $25.00, Herbert
Rickards, 1460 W. Macon Street, Decatur, Illinois,

JGREBE tuned radio frequence amplifier, iype vorn,
‘5 25, Sdn, Fergus McKeever, Lawrence, 5.

REAL HAM CONDENSERS—the CGeneral Radjo kind.
15% off any type, C.0.D. or Jms't paxd tor cash.
Also prompt delivery on tubes and transmitter partg——
10% off. 8DDV, Hensselaer Falls, N, ¥.

TRY TESTED TRANSMITTING TUBES. 8BIN.
KEY AND BUZZER FAILURES have thanked us for

Licence easily obtained. Their reports tell the story,
rap'd progress quick success—-iree on request, Meth

$7.80, Kills hesitation, Dodge Radio Shortkut, Dept.
sC, Mamaroneck N. Y.
FOR SALE—ESCO 400 V. 75 w motor generator

$40.00; new improved “S” tubes $5.00; 5 watt radio-
trons $5.00. All used but little in experxmental work.
Also transformers and other transmitting equipment.
Tell us your needs and what you have to dispose of.
. W. Mvyers, Connellsville, Pa.

No. 12 ENAMELED WIRE tc FT, 8BIN,

$5.00 NEW UNITED States Aviators leather Helmet
with Head-Phones and Microphone, cost §25. Postage
free. Send ai once, limited supply; other Radio Bar-
gains. Waeil’s Curiosity Shop, 20 S. 2nd St., Phila, Pa.

GENUINE SILICON Transformer steel cut to order
25 cents 5. 10 lbs. and over, 4 cubic inches, weight
1 tb. postage extra. Geo. Schulz, Calumet, Mich.

RADIOLA V detector and 2 stages—nudio and crystal
detector like new list complete $i142.50; sell for
$655.00; less tubes and batteries; but with 3000 ohm
Frost Phone. 38500 deposit with express agent,
balance C. 0. D. subject examination, Geo. Schuilz,
Calumet, Mich.

FOR SALE~—1000 voit 800 watt power transformer,

$718.00; 373 volt 100 watt power transformer %£2.,00;

0-2.8 hot wire ammeter $3.50;0-2 thermocoupled am-

meter $5.00; 5 watt tubes 5.00; large and small 5000

ohm transmitter, grid leaks 75¢. Everything guar-

.‘a;;taed John West, 1404 Michigan Avsa., Manitowaoc,
isc.

FOR SALE~Transmitter 10 watt CW and tuner com-
plete. I, T. Van iehn, 477 N. Broadway, New Phila.
delphia, Pa,

REMLER, GIBLIN and DeForest coils, new mounted
only few "left as follows—100-150-200-300-400-500-750
turns half list price, Postage exira. {eo. Schulz,
Calumet, Mich.

GREBE CR-9 $85; RORN 45. Both of these are new
and perfect, Must sell, Iso a home-made three.
cireuit tuner, with two step in separate cabinet. This
set is made of the finest parts I could buy, large
Gilfillan variocoupler and varlumeter, write for further
description, Lawrence Lottier, 7640 Qakland Avenue,
Detroit, Michigan,

BAKELITE STRIPS—for sub panels and antenna in-

sulation to &7’ wide any length 3/18 inches thick 100

Jﬁgua}n‘re inches $1.25 prepa:& 320, Schulz, Calumet.
ich,

FOR SALE-—15 watt CW and fone set. Panel mounied,
fine job. $180 complete. New Sherman M.G. Every-
thing guaranteed A-I condition. Write {or details and
fnto. Gming to school, need the money. 2DRS,

PFNNANIQ—-—AVAILABLE D  ARRL MEMBERS
ON YOU CAN NOW OBTAIN THESE PENNANTS
WN GEFICIAL ARRL COLORS, BLACK AND GOLD.
YO WiLL, BE DELIGHTED WITH ONE OF THESE
BEAUT]FUL AND BEST QUALITY FELT WOODL
PENNANTS. YOUR CALL LETTERS IN HOOD AT
TOP AND LARGE EMBROIDERED LEAGUE EM.
BILEM BENEATH. TWOQO SIZES, 8x24 $£1..5 AND

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS




9xz7 WITH LETTERS ORS $1.60 POSTPAID M. O.
OR CHECK. 10% DISCOUNT ON CLUB LOTS OF
1¢ OR MORE. LERIC ROBINSON, 135 JEFFERSON
ROAD, WEBSTER GROVES, MO., 9ASX.,

CHEMICALLY PURE aluminum 1,16 thick, 90 cents;
ts inch thick $1.80 sq. ft., prepaid. Geo. Schulz,
Calumet, Mich, -

PURE DBC for the plates. GE 350 voit ,143 ampere
dynamotors with filter for 12 volt supply $18. Holtzer-
Cabot 5006 volt .07 amperes for 12 volt $22, E
1500 wvoit .233 amperes operating from 24 volts $45,
Well constructed triple commutator machines., 750
volt tap. Adapted for belt drive $48, When driven will
also generate current for filaments etc. Crocker-
Wheeler 500 cycle self excited and motor generators.
Navy Flame Proof Keys with “Blinker Light” $1.50.
Henry Kienzie, 501 East 84th Street, New Vork.
COUPLED INDUCTANCES——For the new short waves,
highly nickeled $15.00; Photo on request SNX. Capitol
Radio Company-—8JJ 131 Island Ave., Laising, Michi-
gan. “Inductances A Specialty.”

IVORY RADIO PANEL—Grained white “IVORYLITE”
maites most beautiful set of ail. Guaranteed satis-
factory. Any size 3/16” thick sent prepaid 3¢ per
square inch. Sample free. E. P, Halton, Dept. T,
814 Main St.,, Fort Worth, Texas.

EDGEWISE WOUND copper ribbon the only really
satisfactory antenna inductance 5,/16 inch wide, 4 inch
diameter 12 cents, 5 inch diameter 13 cents, 6 inch
diameter 18 cents, 7-14 inch diameter 18 cents per
turn prepaid any number fturns in one piece. Geo,
Schulz, Calumet, Mich,

FIVE WATTERS—7%% volt, 21, amp. Filament 350 to
700 volts plate. Every one actually tested on a ham
transmitier. Your money back if you are not satisfied.
$3.50 and parcel post insurance charges, Radio Va-
cuum Tube Co., 55 Halsey Street, Newark, N. J.

HAMS—Get our samples and prices on Printed Call
Cards in ONE, TWO and THREE Colors. .Also Radio-
grams, Letterheads and Envelopes. Hinds & Edgar-
ton, 19 8. Wells St., Chicago, Ill.

NIFTY 1.0LOSS TUNER with one step $35.00; New
Acme 200 watt mounted $17.50 and small Thordarson
$4.00 Power Transformers. St. Vrain Bros., Mexico,
Mo. 9BRU. E

WORKED ALL DISTRICTS—Fifty watt transmitter
with tube, $85. Wavemeter, $7, AP amplifier tube,
$4. Good Audiotron, adapter, $4.50. Meyers Tube,
$2.50, S8AGF.

“TRANSMITTING TUBES, all sizes, prices very rea-
sonable, new tubes and guaranteed *“hard”, 500 Cycle
Generators and Transformers all sizes, Kenotrons and
suitable oil immersed transformers for same, all sizes.
General Electric 1500 volt, 500 Watt, ball bearing
Generators with shaft extending $45. A few 1500-
1800 Volt 1200 Watt Esco Motor Generators 234 H.P.
220 wvolt D.C., Motors $150. Also other apparatus.
3. K. Hewitt & Co., 252 Neptune Avenue, Brooklyn,
N. Y. ZRK-2FP.

RADIO CORP, TRANSMITTNG PARTS, all in original
cases, UP1368 325 watt transformer, $10; UP 1016
750 watl transformer, $15; UP1626 25 henry 160
milamp. choke, %6.50; UUP1653 30 henry 160 milamp.
choke, $7.00: 1IP1627 40 henry 300 milamp choke,
$8.00; UP1654 50 henry 300 milamp. choke, $9.00;
UC1873 choke itrap condenser, $1.00; UC1866 filament
bypass condenser, $1.00; UC1806 002 mid. 6000 volt
mica condenser, $1.50; UC1803 .000025 mfd. antenna

$130.00 cash F.0.B. William 3Soria Janin, Box 337,
Pass Christian, Miss.

SELL Paragon RA 10 $20., Detector and 2 step $30.,
Both for $47., Radiotrons $9 extra, A snap. Other
apparatus also. Radio SDFM.

RAMSEY'S RADIO REVISED—Price $2.00 postpaid.
For review of sccond edition see Julis" QSTDPaga 3.
Eighty-four «.periments, mimeographed. ote en-
larged hook brought to date. University Book Store,
Bloomington, Ind.

COUPLED INDUCTANCES—For the new short waves,
highly nickeled $15.00; photo on request 8NX. Capi-
tol Radio Company. 8JJ 131 Island Ave., Lansing,
Michigan. “Inductances A Specialty.”

BEST GREBE C.R.8 in the state, forty bucks; grab
it! Ten watt transmitter complete-sixty dollars takes
it. See 9CIN.

WHY KEEP ON Buying Dry “B” Batteries when you
can buy an Edison Element storage “B" that will last
you a lifetime. Every Battery assembled and wired.
Just pour in Electrolyte and charge. 50 wvoit type
“A,” %5.50. 100 volt type “A,” $10.76. 45 volt type
“G,” $3.95; 80 volt Type “G,” $7.75. Get yours now
and stop buying dry “B” Batteries. Type “A" ecle-
ments (Drilled) 5c per pair. 34x8” container 3c.
Separator ‘e, No. 20 pure nickel wire, 1c per ft,
Brand new 2 volt 30 ampere storage cells, 50c ecach.
Several cells can. be hooked up in parallel to any de-
sired ampere. J. Zied, 530 Callowhill St., Phila., Pa.

GREBE RORN CR, 3 Rord with H tubes and Philco
Storage B. Absolutely new $110. Tr'ude for trans-
mitter, list parts. Osborne Conrad, Stillwater, Minn.

GUARANTEED CHEMICALLLY Pure HiVoltage Rec-
tifier plates riveted together. Pair twelve by one by
sixteenth. Twelve cents pair. Other sizes and prices.
Postage extra. Cash with order. Apton Laboratories,
597 Bathurst Street, Toronto, Canada.

YOU READ THAT Five watt tube advertisement and
we believe that you will go back and read it again.
1t means just exactly what it says. Your money
back if you are not satisfied. The parcel post and in-
surance charges too. $3.50 is a fair charge for a five
watt tube, More than that is excessive. Try one or
twn and then pass the word around.

NEW GENERAL ELECTRIC 1, H.P.

NEW 110-220 Volt,
60 cycle, 1750 R.P.M. Singlte Phase repulsion induc-
tion motors. These are late type continuous duty
motors all in original boxes. Price $29.50 each F.0.B.
Chicago. 25% with order balance C.0.D, Quantity
limited. Queen City Electric Co, 1734 Grand Av,
Chicago, Il ?

BARGAIN $35.00.—Grehe CR-5 rewired with Detector
and COne Stage for 199 tubes. 8DNQ, 1307 South
Fountain Ave., Springfield, Ohio.

FOR SALE~-2000 Volt 1500 Watt 1750 R.,P.M. double
Commutator Motor Generator Set, Motor end A.C. 80
cycle $200.00. Also, 2000 Volt 1000 Watt 1750 R.P.M.,
Motor Generator, Motor 110 Volt Direct Current
$125.00. Queen City Electric Company, 1734 West
Grand Avenue, Chicago, Illinois.

BEST bid takes any or all of transmitting parts from
tubes to transformers. Write for list, D, H. Hiebert,
$t, Croix Falls, Wisconsin,

GREBE CR3, $40.—Left factory in 1823, same as
new. Absolutely puaranteed. What sa? Radio 55D,
1317 S, 7th St., Waco, Texas. .

series condenser, 3.75 UC1846 double tank denser,
$1.00; UC1015 antenna series condenser, three section,
$2.00; UM530 0-2.5 hotwire ammeter, $1.50; UMB33,
0-5 hotwire ammeter, $2.00; UMS76 0-500 milliam-
meter, $6.00; UM580 0-500 DC voltmeter, $8.50; SA
lightning switch, $1.25; UC487 34 mfd. 750 wolt
filter condenser, 80c; UT 1643 1V, amp. magnetic
modulater. 25¢; UT1357 3% amp. magnetic modulator,
50c; UT1367 5 amp. magnetic modulator, 75c; PX
1638 chopper wheel and brush, $1.50; UP1656 75 watt
7.5 valt filament transformer, $5.003; UP1858 150
watt 10 wvolt filament transformer, $6.00; PT537 50
watt rheostat, $5.50; UV712 9.1 A.F, transformer,
$3.00; URS542 five watt socket, 75c¢; five watt rheostat,
$1.50, W. M. Derrick, 58 North Sixth Street, Newark,

BARGAIN—-100 Watter with 2 Tubes, Filament and
plate transformers (Thor) and advance sinc rectifier,

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

WANTED—Two used RCA Helixes, Cheap, 8DCF.

SELL—Grebe CR13, $60; Crosley 52, $23; Nightin-
gale 4-tube Receiver, $22; 900 Watt Thordarson Plate
Transformer, $22.50, above Brand new. Homade De-
tector and 2 step, $10; 9BAK'’s 50-watt Transmitter,
heard in 11 countries, $85.00; G-waliters repaired,
$3.75. QGuaranteed to take 730V. on plate. Thomas
Radie Co., Muncie, Indiana.

BARGAINS IN NEW APPARATUS—Atwater-Kent
amplifiers, two stage $10. One stage $6.50. TRANS-
FORMERS-RAC UV1714 $4. Era audios $4; Dongan
audios $3; Kellogg Variocoupler $7; VARIABLE CON-
DENSERS-—001’s $3; .0005s $2.50; Bradleystats
$1; UV199’s $3; UV199 adapters 50c¢ WDI12's %4;
201A’s $4.50; tube sockets 50c. FOLLOWNG USED
APPARATUS-EXCELLENT CONDITION, EVERY-
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THING GUARANTEED, ESCO 500 voit 150 watt-
10 voit 80 watt, motor-generator, Cost $134, Sacri-
fice %85, Federal 262-W microphone $4., Radisco
wvariocoupler $2;: 100 ampere ground switch $2. Heslar
Due Coupler complete $7, Radiola IV, complete with
tubes and batteries. Real buy at $185. Cutler &
£llis, Suilivan, indiana.

CALL LETTER CIGARETTES—Advertise your station

with your Call Letters on cigarettes. Sample Box
&l)‘; for 25¢, GBSR. L. F. Strobel, 680 Yale St., Akron,
io,

LEAVING FOR SCHOOL will sacrifice my twenty and
hundred watt sets. Parts sold separately, Write for

list., Box 58 Groesbeck, Texas.

CONDENSERS, N. Y. Coll Co. 43 plate $1. Rotary

Bwit(‘.hcs, Loavy knob, 3&1- in. N.P, biades in ea,

box 48 ‘“'rmmeters, handsome shony finish, treated
waoad, JSll wire, heavy hbrass bearings, 4&" brass

ah&fts $2.90. WD.11 Sockets, bakelite, {Na-aid) 50c

All NEW. Postpaid. Mervine, 608 Parry Ave,,

Palmyra, N. J

MOTOR-GENERATOR--780 volt 250 watt ESCQ, NEW

—m$75. QL Greentown, Ind.

CW TRANSFORMER-——¢leven h\mdred volts, $185,
Remlier detector-tuner and Crosley twu—step. $25, 8GW,

RADIO CARDS—Many different styles. 80c per hun-
dred and up. LARGE RED call letters. Also Radio-
grams and Stationery. LOWEST PRICES., Send for
complete set of samples, THE ARTHUR PRESS,
1453 Arthur Ave, Lakewaod, Ohio.

S!:.LL—-u-l\ennedy receiver, type 281 with 521 amplifier,
A lmrgaln at $55, (. Bailey, 412-11th 5t,, Niagara.
Falls, N. ¥

COMPLETE—-16 watt transmitter.
with tubes, filter, transformer, Key.
Gleason, 1304 E, §2d St,, Seattle.

Panel mounted
Write R. J.

grid leaks, Amrad lightning switches and lead-in and
wall insulators. Acme and R.C.A, plate and filameni
transformers. Ward Leonard field rheostats, and many
other jtems too numerous io mention. Send for our
full price list and pariiculars en anything wou need in

{ransmiiting material. Troy Hadic Company, 1254
St. Johns Place, Brooklyn, N. ¥, Telephone Diecatur
6139

HOW ABOUT SOME REAL ANTENNA WIRE OM7?
GET URSELF SOME Neo. 12 SOLID COPPER
ENAMELLED, AND HAVE A JAM-UP LIFETIME
AERIAL. 1c PER FOOT. CUT ANY LENGTH YOU
WANT, BETTER INSULATORS THAN OHIO BRASS
ARE NOT MADE, & INCH 75¢ 10 INCH $1.50, WIRE
AND INSULATORS PREPAID TO THIRD ZONE.
k‘T WORTH RADIO SUPPLY CO., 104 EAST TENTH
5T., FT. WORTH, TEMXAS,

WANTED—Waestern Electre condenser type micro-
phone, B0 watt to ? k.w. power tubes, !%0() to 2000
volt T o 2 kow, motor-generator with A.C, drive,
‘Wnte Phll Orem 54 Cook Street, Brnoklyn. N, ¥.

hELL LHEAP-—»& five watters $8.00 each, slightly used
on power amplifier. Several two stage dmpllﬁl‘r sets
1;10 00; one 200 watt power ilransformer mounted
BLO, 00; one Copp circuit set complete $15.00; ampli-
fwr for same $18.00; 1 Magnavox tone arm $15.00

cash or trade. Two microphones $3.00 each; one C-E
wave meter, chart lost %5.00; enameled copper wire
and 27 and " copper rihbon 30c¢ th. woad variometer
sets Lomplete 28¢, 1 k.w. Thordarson trans. new. can
use for C.W. Trans. $12.00; ¥ bow. $8.00; C-E, 1
loow. Trans, $10.00; rotary quenched gap for same
without motor $£~')00, 2 ribbon oscillation trana. $5.00;
Send money order or check. €. €. Endly, 22 Sturges
Ave., Mansfield, Ohio.

AMATEURS—LOOK; WRITE FOR BIG LIST STAN-
DARD EQUIPMENT AT GCGREAT REDUCTXONS
MANY ITEMS AT 50% DISCOUNT: A POST CARD
WILL BRING LIST. COMMONWEALTH APPLIANCE
£0., 382 ROBERT ST., 5T. PAUL, MINN,

MOTOR GENERATOR BARGAINS—.G. E., Motor 220
Volt 60 Cycles 3 Phase 1750 R.P.M, Generator 400
Valts 150 Watts Ring Oiled $35.00. Faco Motor 220
Volt Direct Current Generator 500 Volt 200 Watts,
* $35.00. Esco Motor 220 Volt 80 Cycles single Phase
A. C. Generator 500 Volt 200 Watts $50.00. 750
Volt 200 Watt 3400 R.P.M. Generator Ring Oiled, only
£30.00. Also, others. Queen City Electric Company.
1734 West Grand Avenue, Chicago, Ilinois.

COUPLED lNDUCTANCES—FOR THE. NEW SHORT

Vv KELED, %15.00; PHOTO ON
REQUEST, BNX—-(‘API’I‘OL RADIO COMPANY—8JJ
131 Island Ave., Lansing, Michigan, “Inductances A
Specialty.”

DEALER’S surplus stock of Radio Corporation trans-
mitting parts. .Some as low as two thirds off. Write
for list, Hurry. D. W. Pinkerton, Station B, Toledo, O,

;VANTED—-R. C. U, L.

1008 inductance. Rennaker,

100 WATT C. W, for sale. 2APD, distance England,
France, California. Am Icavmg the game. Complete
panel mounted, arranged for greatest possible wave
variations and lowest losses. Self rectified, separate
transformers, all meters and controls, Write for
photos and complete description. Price $135, F.Q.B.
Poughkeepsie. Parts alone cost over %175, Carl
Muckenhoupt, 211 East End Ave., Pittsburgh, Pas.

WANT FIFTY WATTERS, vibroplex, quiet induction
motor—2Ad.

FOR SALE~-~The following brand new receiving sets,
fully guaranteed, at much below cost prices because
our customers are almost entirely BCL’s who do not
take to amateur receivers: Zenith 1-R Receiver and
2-M Amplifier, $80.00; Jones No. 503-J detector and
3 step, $125,00; Keaunedy Intermediate with Ampli-
fier, $100.00; Grebe CR-B Receiver, $50.00; Grebe CR-8
Rﬁcewer, $50.00' Grebe CR-12 Receiver, $125.00;
Grebe RORN radio {requency amplifier, $25.00; Gen-
#ral Radio Power Amplifier {works off hghtu\g clr-
cuit) $15.00; Federal No. 8 detector and 1 step, $20.00.
The Radio Store, 560 E. Colorado St., Pasadena.

FALL. IS HERE—If you need Radio Acknowledzment
cards get ours, Samples first. Complete Jine of
acknowledgment and applause cards. ireless Ac-
Imowledgmenk Card €Co., 328 Sixth Ave., McKeesport,

FOR SALE—Westinghouse Dynamotors 10-12 woit
drive 350-425 volt cutput mounted on bakelite bhase
with fiiter price $15.00, A few 30-32 volt drive with
same output ai special price of $15.00. Type M.H,
Westinghouse 110 wolt A.C. 1000 wolt D.C. motor-
generator with field rheostat list brand new, $170.00,
our pnce $110.00. 50 watt 203 A tubes $?800
38”%x36"x7 /16”7 DBakelite sheets fine for transmitter
panels special $25.00, We have {or immediate ship-
ment R.C.A, UL. 1008 Inductances, Weston & Jewell
radiation, milliamp wvolt and ammeters. R.C.A. 0~-1500
voltmeters 0-2.5 and 0-5 radiation meters, 2.5 and
-5 hot wire meters, fiiter condensers, by-pass and an-
tenna series condensers. 50 watt sockets transmitting

108

HARD RUBBER-—Genuine wvuicanized hard rubber
sheet, rod or strip, Rough pes $1.40 1b, 25c per pe
on cut to size orders, i Panels 5-10-12-18-24.30 x 8"
high and others with ground edges. Phos-bronze
ribbon %y in, 20 gauge takes vt. ang. hend 3¢ ft,
Copper foil 6”7 wide x 001 thick etc. Write for list
Mervine, 608 Parry Ave. Palmyra, New Jersey.

_ QR A SECTION
50c¢ stiraight, with copy in following
form only: CALL — NAME — AD-

DRESS. Any other form takes regular
HAM-AD rates.

1BIQ—Charles A, Kibling, Quenchee, Vt.

1CAK-1ZD-1XAX—John M. Wells, 40 Main St.,
bridge, Mass.

1GV-1ZAB-—H, H. Tilley,
dence, R, I.

1QV—Robert Chapman, 414

South-

Woolworth Bldg.,, Provi-

Hillside Ave, Westerly,

1 TE—John E. Wilkinson, 35 Malvey $t., Fail River,
ass,

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS



RADIO 1XAQ, 1AEL, 10A, 1ID, 1ASN, Bilver Lane,
Cemnectu:ut, a suburb "of Hartford Operators, 5. Kruse,
“‘LQ F. C. Beekley, “J8”; A, L. Budlong, “VL”;
“MN?”; all of the ARRL. Headquarters

H. F. Mason,
staif

”AAN—-u‘%tanley F Hart, 19 Marshall Road, Yonkers,
N.

)‘J(.“——Bloomheld Radio Club Blnomheld N. J.
JQV-mWalter Bradley Martin, Box 612, Roslyn, Pa.
BRS- .iCB.C——-L. Kampf, 817 14th N. W,
0, C,

Washington,

wARY—nMedde Johnston, Tuscaloosa, Ala.
‘K.K—-John Mltchen
hBBV-«-uJack Barsbv. 518 W. 50 St., Los Angeles, Calif.
( TX—-- fulius Geritz, 160 S. 40th St., Rlchmond,yCallf.
511 W. 17th St Santa

hCUD—mh(aorge E.
Ana,, Calif.

8ALI—Max Bauer. 11407 Scottwood Ave (‘.leveland Q.

BAUT—Charles 5. Monroe, 322 Prospect St., South
Haven, Mich.

SBSR—1.. T. Strobel, 680 Yale St., Akron, O.

é&CN‘H—-Marx Lrlstman, 232 Prospect St.,

9APY-—Frederick J§. Hinds,
Berwyn, Il

Havana, Ark.

Butchen Santa

Herkimer,

3337 0Oak Park Ave,,

9BAB--Carl Teten, 3931 4th St.,
QSL’s answered.

SBM-—E, F. Horn,

Des Moines, Ia. All

2017 Hudson S5t., Denver, Colorado.

FALL AND WINTER ISSUES OF QST
WILL RUN 80,000 COPIES-—double our run
hitherto. Double circulation means double
results from your HAM-ADS but—this big
run means sticking close to schedule. .So get
your copy and remittance in to QST not later
than first of month preceeding date of issue.

sJover the new amateur wave
bands with the LOW LGSS
Tuner. 80 to 215 Meters. Broad-

cast type 200 to 600 Meters. Price
$7.00 each.

Used at 5AMH, 5ZAS, 50M, 5BP, |
5ACM, 5WS, 5MI. !
BELL RADIO CORPORATION :

1913 5th Ave. North,

Birmingham, Ala.

TERMINALUGS
Original l oAl LBUS BARS
STAMPINGS

Terminals of Pure Copper.
TINNE

For Better and Easier Soldering.

~ AMATEUR SPECIAL —
50 Terminalugs — Post Paid — 25¢

Fit No. 6 or No. 8 Screw.
Discounis to ” Free Pamphlet
Dealers, Practical Soldering

TOAZ ENGINEERING and SALES CO.
11703 Robertson Ave. Cleveland, Ohio.

REPLACE YOUR B BATTERIES with a Kellogg
‘Frans-B-former., Furnishes necessary plate volt-
ages from your 110 A C 60 eycle socket at an
Lnormous BavIings,
Price $50.00 At your dealers,
Kellogg Switchboard & Suppiy Co.

1066 W. Adams 3t. Chicago, IIl.

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

DelLuxe
Dial
Price 75¢

A BEAUTIFUL CREATION
Scientifically determined graduations. Test with any
other dial and see how wmuch more quickly yon ecan
turn to a degree or fraction of a degree, (enuine
Bakelite, See display board at your dealer's
2" Rheostat dials 35¢—3" regular 33¢, 3% "—50(:
ALDEN MANUFACTUR!NG Co.,

Dept. M.

Springﬁéld. Mass.

Make $100 Weekly- seII RADIO

Demonstrate once—results mean gure
sale  Coast to Coast, lowest pruzen.
attractive four tube instrument $39 60, «
Big commission to yon. Exclusive ter-
ritory to proven salesman Territor: ,y

oing fagt, write or wire today. Don’t|
? il to give name of your county.




THIS BATTERY WILL
MATERIALLY REDUCE
YOUR OPERATING
COSTS ON HEAVY
CURRENT SETS

NEW!

Eveready Heavy Duty “B” Battery.
45 wolts, Three Fahnestock Clips.
Length, 8% inches; width, 4%
inches: heig,ht. 73 inches; weight,
13 ¥4 pounds,

New low price, $4.75

New Heavy Duty 45-volt “B” Battery No. 770

i

Extra large cells—extra long service ...,
Eiveready Radio
“AY Dry Cell

For maximum “'B" Battery economy, use this New Eveready Heavy Specially

j et : 3 ) a} om s manufactured for
Dty 45-volt “B” Battery, In the following general cases: B i
1--n all receiving sets operating at go volts or more, having four tubes

tubes without a “C" Battery, and all sets having five or more
tubes, with or without a "™ Battery.

4-~On all power amplifiers.

3=(n all sets that pull heavy currents from the “B™ Battery.
Under the above conditions, the MNew Eveready Heavy Duty

45-volt “B” Battery will give much longer service than the 44-volt

*'B" Battery of usual size,

EBweready, &-vott Storage
A" Battery

If your receiving equipment falls under any of the above classifi-
cations, you can make a big saving in “'B” Battery costs by using
this New Eveready Heavy Duty 45-volt “B" Battery No. 970. Buy No. 766
it and vou get the biggest battery value on the market to-day! zf‘t’f‘?ﬁ: Bﬁix
Fabnestock Spring

Manufactured and guaranteed by Clip Connectors

NATIONAL CARBON COMPANY, nc.

Headquarters for Radio Battery Information o No. 773
N N . A Vertical 45-volt, large
New York——8an Francisco size “B" Battery

Camadian National Carbon Co.,, Limited, Toronto, Ontario

No.

Eveready “C" Battery
{Marifies tone and
Y prolongs “B" Battery life
F o2

Radio Batteries

. —they last longer

1160 ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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QUALITY EASILY RECIINIZED

The Ideal 30 K.C.
TRANSFORMER

The successful operation of a Superheterodyne depends fargely upon the
efficiency of its medium frequency transformers.
The GENERAL RADIO TYPE 271
spex

M. T, Transiormer was designed
ifically for amplification of medium [reguencies. ltis not an adaptation
of 4 radio or an audio frequency transiormer. It is shielded both electro-
statically and electromagnetically.

The working range is from 7,000 to 12,500 meters with z peak frequency
of 10,000 meters. v

In Superheteradvne sets {our of these transformers may be used with
excellent results, without a tuned input or output transformer,

Price $5.00
Sold by Good Radio Dealers Everywhere.

Ask your dealer or write for our New Folder
Quality Amplification.
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Allen-Bradley Radio Products
are the best insurance against trouble

INE, stepless controt is not the only distinctive feature of Allen-
Bradley graphite disc radio devices. It is true that with no other
type of rheostat can you enjoy the noiseless, stepless, selective control
of the Bradleystat. No adjustable grid leak can equal the Bradleyleak.

But there also is the inherent reliability of the graphite discs, produced
in the terrific heat of the electric furnace, and encased in porcelain
containers that cannot warp. Atmospheric changes mean nothing to
graphite discs. Corrosion cannot destroy them. Continuous use cannot
impair their perfect operation.

The slight extra cost of Allen-Bradley radio products is an insignificant
premium on insurance against interrupted radio reception. Think this
over! The quality endures after the price is forgotten.

QS y Co. ALLEN BRADLEY CO.
. it 277 Greenfield Av.
Electric Controlling Apparatus Milwaskee, Wis,
277 . i Please send me descriptive leaflers on
Greenfield éB_ M :;;:k“’ Allen-Bradley radio products.
Ave.
Monwfacturers of Graphite Disc Rheostats Name, . cuiennn verraraenranneees .

for more than 20 years

Adderss. s iisraiancinianss N
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THE NEW S-TUBE

Co-operating with leading amateurs, we made certain mechanical
improvements to the AMRAD S-Tube in order to meet still further
amateur requirements for *‘the Rectifier Without a Filament.”
These improvements result in:—

Increased mechanical strength-—The internal ele-
ments are now so supported that breakage in hand-
ling is minimized.

Improved looks—The shape is now tubular which
further facilitates handling as well as improving
appearance,

Increased dielectric——The large Mogul base provides
greater dielectric strength resulting in increased
efficiency.

Improved production facilities are now materially reducing the
existing shortage of S-Tubes. If yvour dealer cannot supply you,
amateurs may send remittance direet to us and we will make
promptest possible delivery.

From time to time we have published unsolicited letters from
amateurs praising the 5-Tube. Many of these refer to the first
type. Later, the ratings were increased and even more favorable
comments were reeeived. Now, with the mechanical improve-
ments above noted, still greater value is offered to those desiving
an econemical, dopetidable, source of d. c. plate supply or for
use in charging storage I Batteries.

Send for Bulletin J-2.  This deseribes type 4000 which is
identical with new type 4000-1 iHustrated, except for the im-
provements, (New Hulletin is not guite readyl.

AMERICAN R4DI0 AND RESEARCH (ORPORATION

Dept. Q, Medford Hillside, Mass.

Dealers in Principal Cities and Towns



TJhe Traffic

Department (@

F. H. Schnell, Traffic Manager
1045 Main St., Hartforgd Conn.

What a splendid month last month was
for amateur activity! Real old time ama-
teur activity stands out in each report,
Yes, we guessed right, it was the short
waves and the abolution of quiet hours
that did it. Notice the fine report of the
Central Division—a real report for summer
and a barometer on amateur radio. Thanks
gang,

We had a chance to look over the Mem-
phis stations during the Delta Convention,
Such asts und neat stations we never
saw before., There are not many stations,
but those that are there are stations, Ask
YAAW, Schweitzer, for further informa-
tion, '

OFFICIAL A.R.R.L. BROADCAST mes-
sages are transmitted every Saturday and
Sunday night—380 meters at 8:00 P.M., and
150 to 200 meters at 10:30 P.M., standard
time. The latest information from Head-
quarters is contained in these broadcasts
—~don’t miss them.

BRITISH AMATEURS are using waves
between 115 and 130 meters with several
stations around 110 meters, working night-
Iy trying to hook up with us. They have
more power and the experience of last
year—keep @n ear out for them around
§:00 P.M., E.8.T. and later—they are
rarin’ to go.

Hereafter, only reports of stations hold-
ing the new O.R.5. Certificate will be in-
cluded in QST. If you have not received
your certificate, make application to vour
Division Manager for one. A monthlv list
of Official Relay Htations will be prepared
and mailed to each O.R.8. to facilitate the
handling of messages. The list will be ar-
ranged alphabetically—if your call doesn't
appear, you have not taken out the new
vertificate. All old certificates have been
cancelled automatically.

With the creation of the Hudson Divi-
sion, the following corrections are to be
made for the Atlantie Division. Southern
New Jersey consists of five distric’cs, 5 to
9 inclusive, District Nr. § comprises the
counties of hussex, Morris, and Warren.
District Nr. 7, Burlington and Atlantic.
District Nr. 8, Camden and Glouster. The
other districts remain the same. New York
districts in the Atlantic Division are from
6 to 18, inclusive. District Nr. 8 now
covers the counties of Schoharie, Moni-
gomery, Delaware, Otsego, and Herkimer.
The others remain the same.

The Hudson Division takes the
Jersey districts 1 to 4,
New York distriets I to

OST FOR OCTORFR

New
inclusive and the
5, inclusive. NEW

G4

JERSEY District Nr. 1, counties of Bergen

and Passaic; Nr. 2, Essex and Hudson; Nr,
3, Union, Middlesex, and Somerset; Nr.
4, Ocean and Monmouth. NEW YORK
District Nr. 1, Nassau and Suffolk; Nr. 2,
Westchester, Putnam and Dutches; Nr. 3,
Columbia, Renssalaer and Washington;
Nr. Rockland, Orange, Ulster, Sullivan
and Greene; Nr. 5, Albany and Schenec-
tady. Further announcements of the per-
sonnel of the Hudson Division will be
made in an early issue of QST—Glaser is
the new D.M. and he is lining the men up
for action, [ ——

ATLANTIC DIVISION
C. H. Stewart, Mgr.

HASTERN PF’NN‘%YLVANIA-NO station activi-
ties repovted this month ajthough quite a few more
on the job handiling trafiiec. SCHG reports hearing
New Zealand 4AA, 3Z0 is building an 80 meter

transmitter.

Traffic: 3BOB, 10; A4M, 6; 3MQ, 12; 3TP, 17;
.{TTE, 1 3AQG. 26, -:(.)(.x, J), 320, 94; iRTU 19:
3F8, 15; 8HD, 7, )

VVFSTERN PENNS‘YLVANI A—Dist. Neo. H:
Activities reported as very dull for the month

as all of the hams are either enjoying the cutdoors
or rebuilding their {ransmitters.

8A0X makes his vegular report. SAKI will be
on the air every night after broadcasiing period
on  the regular ham waves with 2 100 watt
Western Electric phone or C.W. set.

Dist, No. 2: Out of all the stations in the 9th
Penna dist. the D.S. has picked a number which
report somewhat vegularly and show a greater
amonnt of activity than the rest. There is no
fixed number of stations that ean qualify cn this
“active list” but at present the list eonsists of the
following fifteen stations: 8L'W, SCTP, 8VN, 8ZM,
RVQ, sUT, 8CHEHOQ, 8BW, 8QD, 8$LL, 83CDC, 8CIX.
IW, 8BXQ, 8DLI and &BJT. All these stations
are not 100% active but they have shown a rea~
sonable degree of reliability and are thus Iabelled
as “gelive stations.” B8CDC reports good L but
fittle iruffic. 8CIX has been on all summer. S$DLI
just put up a new 50° pole. RKJW is putting in &
20 watt set. 8BXQ has changed to Master
Oseillator.  S8CEO is forced to stay off the air
tater in the evening due to ill health, The D.S.
will have his station on the air again. A
“Z license has been secured—RZAH. The AD.M.
iy also back on the air with call letters B4D in his
new home and has done some very good work.
RZAE is building a new home. S&BGZ's station is
being completely ovethauled. SABY completed a
new antenna syrtem. RDIZ  always something
doing with & 5 watter. 8JQ as usual tops the
list this monthmsboth in msgs handled and the
best  report, 88F has been busy putting their
joint  gtation in operation. The poles and the
antenna are up. XBHJ is going strong and is

ISO gbout 1000 miles in every direction but south,
2AGO i+ just back from his wvacation and will be
on nightly soun with a new 100 watt set on 80
meters, JALE is a uew station using une fiver.
B3AYW blew one of his ﬁfhm

Dist, No. 10: 8KQ, 8CCK., SADS and S8BYI are
the nnlv active ~7atmn reporting this month,

T sr RTZ, 4; Y, 89 BNH, &; EJQ ‘4()
f', 295 BBHJ, 19; H(‘VK 13: RAGO, 12: BAL
11; 6AYW, $; &DHW 4; SCMH, 14; SLLK 19'

RADS, 2: SBYL

DIgT, ORF &‘OLUMBIA——AH stations have iaken

a xlide down the wavelength scale and are work-




ing on 75 meters or thereabouts. 3BE-3ZW,
operated by $JJ, shows promise of great reliability
for the coming winter. 30D has come back to life
and hay beside its regular operator, old 3KM, the
fatter, by the way, threaiened to break loose in his
own name very soon, JLR has immerged from
his regular beauiy aleep during the summer and iy
tuning up for the icy duys. 3BWT can he relied
upon and is one of the most consistent stations
in the district. BAHP is a station that we would
be proud of if he thought just a little wore of
the terrible key click he has. 3BSB and 3BPP are
busy exvenmentmz with low wave Lransmltter

Traflic: SBWT, 69; 3HS, 15; 3BSB, 7.

EASTERN NEY YORK-—-This is the last report
under the Atlantic Division, Starting next month,
the Hastern New York report will be found under
the Hudson Division,

ANl existing ADM., DS, CM., and O.R.S,
certificates are being cancelled by the Hudson
Division Manager, 845 K, 13th St., Brooklyn, N. ¥
for re-vlacement by new certificates issued under
the Hudson Division. This is also taking place in
Northern New Jersey.

Hereafter, all C.M's, in the Hudson Division
except in N.Y.C. will report to their I).§’%, sending
them ail Form i, O.R.S. cards received. The I.S.
will transfer the reports to a single report made
«n Form 2 sheels with any remarks that he may
<are to make. The (.M. will report to the D.S.
not later than the 19th and the DS, will veport
10 the A.D.M. not later than he 28rd of the
anonth.  The A1, will make out a complete
typewritten report with the trafiie totals all to-
stether at the end of the report to the D.M. before
‘the st,  ONLY STATIONS ISSUED THE NEW
D.R.S. CERTIFICATES UNDER THE HUDSON
DIVISION WILL SEND IN REPORTS AND THESE
REPORTS MUST BE MADE ON FORM 1 O.R.S.
CARDS. To be issued an O.R.S. certificate, the
applicant must be a mermber of the AR.R.L. and
must sign an application blank designed for that
purpose, It the C.M. or D.8. deem the applicant
whmble for appointment, the D.M. sends the ap-
_' ant an (LRSS, certificate WHICH MUST BE

GNED AND RETURNED TO THE DIVISION
MANAGER DIRECT FOR HIS SIGNATURE. Then
the certificate is numbered, sent to the O.R.S. and
veeord sent to ARR.L. Headquarters, The sta-
i may  hold the appointment as long as the
operator is 2 wember of the League in good
anding and provided that he does not violate the
conditions of the oath. Al OR.5. must use the
method of numbering messages described in June
VST, An official of the traffic department i3
privileged o drop in at any O.R.8. and ask to
#ee the records of messages handled as well as
the mensapges themseives.

. ICWR will open up soon
Improvements. ZCRQ was

with 2
away for a

53 and many
while.

' 2CQO0 AT ELIZABETIIN.J.
TEACHES DRIVING OF CARS

pounding  away alwa,ya asking  for
YK iy back from his voyvage. 20VU is
ion to report. ZCWP is 4 consistent
2AAL has rectified and filtered his raw
and gets out much better, 2ZWC has changed

,&C
to a coupled circuit which has improved his aigs

and his DX s greal deal. 2PHE will be going on
%0 meters s ABN has been heard in Frunce.
FABR is a very reguiar station which will probably
iw an O.R.8. soon. 2ZBRB gets reporis saying he
i# the loudest twn heard on the 75-80 meter band.
ALC will be an O.R.S. hefore long., 2ZAX has
@one away on a vaeation, 20CHK went away and
told the Manhattan siutions io report direct to the
ADM, 3CZR, 2017, 2BNL and 27T reported.

i1

2CIZ was away most of the month. 2TT isx using
low power “B” battery supply and doing good
work, 2AVE and 2BNC will be going again soon.
2BCK. i3 woing nyam. ZAIT is a new station in
Astoria, L. 1. 2CEV junked the spark at last.
Hooray! u 100 watter will be going soon. 20
is the only other station doing anything in 8. I
L, L. is dead except for 20JS, the summer station
of 2BRB, 2CXB and 2BPB are on once in a while.
2BQB, who is taking 2UA’s place temporarily, sent
in a fine report for district 2. He has been away
but handled 24 msgs. in four days. 2DJ is going
on » 900 eyele spark. 20CTB, the White Plains
High School, will be going on a 50, 2A80 i3 on
very veldom. 20VJ is quite active, ZAIG is a
new station at Rye Beach., Z2ADD will be away
at school but will keep his job as C.M. 2AAC is
on very seldom with the ole bmler factory. Z2APY
iw wtill the best DX station in town. 2AQH has
put in tW") five watters. 2RGD ix getting along
nicely. 2CIL has a job that keeps him off the
air most of the time. UZAAN uses two %#0ls.
2CZD is going to school soon. 2CFE will be going
soon, 2CDH will be an O.R.S. soon. 2ANM
hasn’t been doing much. 2CHZ went to the Poult-
ney convention with the Schenectady gang and had

# fine time. 2WCYM is doing mood work on low
power. 2CXG will be going again soon with a
new ecage. The DS, visited 2C0W and sex it's

an Amateurs Paradise. There are fifteen receivers
and several transmitters. 2AGQ continues his
good work. The height of the QBN season finds
only one fifth disiriet station on, 2CGH.

A mnew antenna for short waves is under con-
struction at 2GK, 2GK, 2BY. 2ACS, 2AAZ
20GS  sttended the Vermont convention.
Radio Club now has 20 sactive members, :-3 PA
borrowed a lot of stuff to cpen up again,
is usmg u 250 with raw AC. (Cut it out,
‘“L‘W.I is knowu as Schenectady’s Sleepless Wonder‘

2GM is Dew station,
Tratﬁc : 104;
AAAL 34, 1. U, 26; 2
111; 2BR. 2¢
7?1" 11 p 2
2 30T,
*LEV B;
“ADD

a4:

204G T8 CWJ, B88;
, 823 BADM, 14; 2CPA,

YORK~—This months repori
has dropped off due ito wvacations, QRN, eto, buot
nevertheless the gang has done nobly mm:uderm;r
the conditions. HAMR now using 0 watts in 4
enil Meissner cireuit, was heard in England on one
5 watt tube in loose coupled Hartlev eirenit, SNB
has inereased to 100 watis. MQ, using 50 to
150 watty using "8 lube r fication, RAFN ix
erecting new masts, 8&TR has been off due to
QRN, but will be 30 in the fall with 100 watts.
SBCP has heen heard in the Pun-American testis,
using s 50 watter, 38TC will open up with a 250
watter soon on 500 eycles, SBUM has moved to
New York City. #%AXN, who has been on the air
for a good many years and the D.S., has resigned
on account of ieaving home for a better education.
SDAA has one of the best stations in the district
and most any night he is busy informing the wang
what is going on in the ARR.IL. as io news and
tests., SBOE has been reported off the air for one
month, BDCA is also off the air for a month.

The 11.8.8. STURGEON BAY had many wmes-
sages and a newspaper report of its 2200 miie
eruise, The cruise was enjoyed by all officers and
men, some 250 in all. Chief John C. Haderer, pre-
war RQB, and chief formeriy of N.AM, was in
charge and BCAN, Loyd and Morrison were his
first-class assistants, The 11.8.8. Sub Chaser 437
was in charge of 8PJ who also belong ro the onifit,
and his assistants were SBOE and RDGA. Note:
The Naval Reserve- Forces around Rochester and
Dunkirk are in need of gome recruits who have
good vadio slations so it can communicate through-
out the year with ils own members,

SWU  spent the summer up in the Canadian
north, $ALM hay the loudest asiation oul of here
from reports, BWQB reports traffic salow this month
due to many stations reporting off for improve-
ment.  RKU has been op quite s bit on about 160
nieiers and is doing good work., $BSF has im-
proved his station wonderfully since moving to

Williamsville 2 suberb of Buffalo, B8AGW and
R0OX got through fairly well. 2CTK has been re-
building and was presented with his O.R.S5. cer-

FAMQ received his O.R.5. certificate alse,
QST FOR OCTOBER, 1924
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8PJ mnd #7B have handled traffic yuite regularly
with AW und 3%Z0 during the hot months. 32RIC
has improved nis station wonderfully and is doing
very good work using two 50 watters. SFE allowed
his foot to slip and got married. {Congratulations,
OM) ‘The following O.R.S. certificates have been
issued: *BQB, 8CTK, 2AQM, 2ABX, 3DKIL, SBHM,
and 3DDV. . B ]
e: BAMQ, 12: 8AQM, 17; 8AY, 7;'8_BQN,
9; RBLP, 9: 8BSF, i1: SHJ, 8; 8KU, &; 8PJ, 12
RQB, 12; 8NB, 8; 3ZB, 9. .
NORTHERN NEW JERSEY-—2BMR is the star
station for the month handling the largest amouut
of traffie. 2CQZ is down on the low waves and
having trouble making the ammeter move on 4_0
meters. However, he has no trouble working 3's
any time of the day. 2ACO has again deserted
his ¥.L. and it’s because a fifty went west? 2BXD
iz the chief uperator at 2XBF, a local power com-
pany, which is comiemplating a tKW C.W. on
short waves. 2CBP is moving and is hoping that
he lands in a decent location which has been lack-
ing for some time past. 2ZWR has in sight a new
location where two R85’ sticks are planned. 2MN
iz getting back on the air again with low power.
20MK is rebuilding and plans a much better kick
on the sir this fall. 2FC has the sea-shore voute
working and msgs are moving through short towns

in fast shape. 2BGI is heard on cousistently.
2CRP's sigs will be absent for at least a month.
SBBH and 30H are in the 6th district. 3CBS,

though recently married, will make & come-back on
AC8-32Z1 can’t wait for (Jhrxqz;g\;a

the air shortly. I 1

as Santa has promised him two masts. Hi.

and 2BKR never fail with reports.
Trafhic: 2BMR, 271; 2BXD, 168;

2ACO, B3; 20 STQ, ¢
26; ¢BZJ, & . 213 3CYW, 20: 2AHW, 13;
H , X 11; YACD, 11:
; BAZY, 11; 20RW, &; 2CXD,
2; 208, 1: Southern N, J.:
3L, 10; 3BTQ, &; 3BWJ,
3GI, 20GK, 11. o
MARYLAND—3APV handled 48 msgs. His
station is down on 80 meters, 38F is down on
short waves. SAPT is putting in 100 watts for the
coming season AXAQ-3TE left France on the
first of September with a 250 watt bottle. His
return Lo the siates will be watched with interest
by Raltimore men.
Traffic: 3ZD-BAPT, 44. .
WASHINGTON—Traffic has taken a big slump
in this state. There szeems to be enough stations
going but many seem to have fovgotten how to
QSR messages. {What's the mutter, wgang?—
[3.M.) Interest is picking up again in Seattle and
several 50 watters are in prospect for +this fall,
7AKZ came back for three nights but went out to
sea again, TMA bas his dad pounding brass now
(80 vears old!) {FB, vy.) T7ADP has moved
and is getting his place into shape again, TDU is
back with a new 50 and is down on 79 meters
most of the iime. T7TFD discovered that one of
his fifties is & dud. Works ok until it gets hot
and then stops oscillating, 7TUU is showng life

3: 3CHH, ¥

but no traffie. 7CA is still on the job. 7DC, TAIF
and TPM (ex-{W8) will be on shortly. We rvegret
very much that 7NO has had to guit the radio

game indefinitely., 7BM, with a B5'er does fine
QSR work, TNW with a 50 reaches out in fine
shape. 70X is putting up a new R0 foof stick.

8H comes on at rare intervals. He won't be on
this winter on account of school QRM. 7KV is
rebuilding neavly everything., 7LH is back and
will keep schedule with Alaskan TAEB where TNO
left off, TDM geis cards from 8's and pushes some
traffic along. TMI is back on the air for good.
71X is QRW with ranch work, so radio will be a
side izsue for & while, TGE-ZX is remodeling for
short waves. TRY reporis a lot of experimenting,

Traffic: TNO, 93; TRY, 7GY, 30; TDM. 27:
71X, 29; PZ, ; TBM, 21; TNW, 20; TMIL 186,
7QX, 15;: 78H : TADQ, 12; TGE, 11: TARZ, 9;

TMA, #; TFD, 81 TKV, 6: 1MV, 5: TCA, 4: 7LH,
:TAIB, 2

CENTRAL DIVISION

R. H. G. Mathews, Mgr.
KENTUCKY—Traffic has been at nearly a stand-
stitl the pasi month. There is a new station in
Frankfort, 90DP, who promises to be a real DXer,
9EPB is a new siation in Lexington that will be
going soon. 9BLL is putting up a 90’ wind-mih
tower. YHP is stepping to the front and will soon
develop into a good relay station. 9WIUT will be
open for BIZ in a few days. 9CON reports WX
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too hot for active work, 9EP’s Chem.
dried up.
Trafliic: 9BAZ, 36; 9DJN, 6; 9CON, 5; 9MN, 4.
ILLINQIS-—Dist. No, 1: 9VM hag his set over-
hauled now and will be on regularly. 9NQ has one
5 watter now with A.C, on_the plates and also has
the old spark ready for instant operation. (By
the way, has anyone noticed the absence of the
sparks in [ilinois now?) 9BIZ, 9BZQ, 9BWA,
9DBP, 9DGA, and 9LE report only message totals.
Dist. No. 2: The ghining star is 9BRX who leads
with & total of 300 messages. 9BRX is vacation-
ing at Saugatuck, Mich, He reports that he has

Kect, jars

“low-lossed” everything in his station and is
transmitting on 42, 78 and 150 meters. (FB,
OM!)  9CTF reported via Western Union. 9AHQ

will be ciosed until he gets another 50 watter.

GAPP CHICAZY
1S A JEWELER.

9PQ had MG trouble but is going again. 9DXL
will be on more regularly when school starts.
9DLO has been trying a few meters below 176.
9AI1C has been so busy that he hasn’t had time for
“Ham"” work. 9BJT, along with 9BTA and 9ABE
will be sattending Dodge’s Institute in Valpo this
month. $AHO of Fairbury is still rebuilding and
will have from § to 20 watts A.C., this fall.
OCA has been making some iests with different
circuits and after nsing the 1DH for a while has
come to the loose coupled Hartley as being the
supreme ‘berries.”

Dist. No. 3: 9MC is not yet back from his
western tour so Fraley sent in the report. 9CMN
of Granite City turns in the largest report in spite
of terriiic QRN. 9SATT is arranging a schedule
with 2BCB which sccounts for the low message
total, 9AHY says QRN is too bad., (Not if yvoun
use & smaller receiving aerial, or none ‘ai all)
9CMC is building a 70’ tower. 9CSW says he will
be going next month on the low waves. Heavy
ARR.L, Broadcast Messages the last few days
accounts for no messages being handled at 9MC.

Dist. No. 4: 9DHZ is on occasionally with two
operators using C.W. only. The only familiar
apark is NM. 9BGG is back from his vacation and
is getting things ship-shape for fall and winter
work, 9BEB continues to do good work and will
be glad to test with others on waves of 40.43
meters, 9DCR’s address is 410 S. Neil $t., Cham-
paign, 1H, GAP is going in for R0 meters stuff
with 2 fifties for power. 9CZL piled up a total of
274 which iz very good considering the weather.
9DQU is still knoeking ’em dead on 150 meters
and will soon be on 80, 9DQU worked three sixes
and two sevens on an early hot August morning.
9BHX und 9CLJ are still rebuilding and will be on
the air before next month. 9VV is preparing to
wreek the ether before {all with a 100 watter.

Dist. No, 5: 9BLO is putting in 20 waits to be
suppled with 600 v of Edison “B” batts, 9AMS
is reported on a ship., 9EBQ reports QRN, ete.

and a small total. 9AYB comes in with one
message, 9BDA is reconstructing.

Dist. No. 6: 3AKU, the D.S. of Nr. é has been
ranning around the country, 9DQR and 4DJO
are putting in 2 big set together at YDQR. 9XD
lost his station site and is looking for another.
9DNP is putting up one of the sx-KB masts.
9BQW won't be on this winter at all he says.
DY has changed to coupled ecircuit and with a
better antenna is getting out better. 9DQR and
ODNP are tickled with their O.R.8. appointments.
YALW has been on the job but says medsages are
scarce. HAJH looks hopeless, his aerial is down,
shack gone and everything, 9BHD thinks there
should be a 1000 wmeter wide band for amatuers
fram the way he gets QRM. Did you ever stop to
think that the band between 4 and 5 meters is
four times wider than the band between 150 and
2007 When you get down there you measure vour

it



wave with & yard stick, YAKU is getting h's
masts painted and has been experimenting come
with the »et,

Dist. No, 7: Bill Schweitzer is still away but is
cipected back in a week or mo. He aitended the
Memphis convention. EQ and KN “liberated” the
veport this month. 8DWX suys the longer the
summer, the shorter the iraffie in Chicago. 9RC
wag not on the sir much last month, and no traffic
handled. 9CCJH, & new comer thizx month, leads
the distriet. (FB, OM!) SAXT iunaged to put
21 through. Nothing new at 9DKK., %DWX gives
message report only. In the abmence of 9AMZ,
APHQ sends in the (LM’s report for Fvanston.

Toledo »&hnwm)z jots of pep,
#iv stations reporting. SDFF is in Indiana on va-
cation getting his pep back., He will be on 76
meters on his reiurn home, BCIE says no megs
on account of all being ou vacations. SDCF is
touring the east, RAVN is just back from an auto

OHIO—Dist, No, 1:

ir remodeling, SAGP

huesd rumturmer EEG is finding
meters FB. &CCT is now using ¢-303 A and is

g SIND, & unevw stution sends in veport this
wonth.  (Cum again, OM—A4D.M.) 2AA had the
1ee of meeiing the Toledo ganyg in Findlay

Bunquet was held in the Eik's

th where 5 1 ]
discussions & visit was made

After a few

ho ne.

A GANG AT THE MADISON (WIS.) RADIO CLUB PICNIC

Front Row, Left to Right; O. C.
9DZV, 9DDH, Back Row, Left to Right:
9DNU, 9BBV, 9BMY, Sidney Schafer, 9DVB,

SELV, 9EGW, 8CPT,
4D, Earl Vogel,
aELD, 9Cil, QEKH 9DCP,

9EEG reports he is rebuilding ‘transmitter and will
he on next month. 9XBG is on wilh “B’” battery
supply. 9BBE has his two five watters perking
now. 9DHQ changes location of set from Ist floor
i basement in anticipation of several ops working
the set this winter. 9DHQ changed from ground
to (P and apparent radiation jumped from one and
half to 4 amps. 9EDG has rebuilt his transmitter
and ig going to put in a 50, He s waiting for
the inbe now. 9DBF is working WHU regularly
and in a report from WHU to the AD.M., YDRF
is given as the best Chicago station. 9DBF iy

getting out very well in other directions mn His
iatest reports are from A3QRB, K3CA, Z3A¥, Z3AL.
These reports include reports on his wnr chem,

reet, and A.C. powsy supphm ‘lDHQ sent a2 mes-
sage to Hillsdale. Mich. viz EDJH in Gand Rapids
AND THE MSG GOT THERE THE SAME DAY.
9BNA has 8 B0 now #nd has changed his QRA to
1017 Plessant Place, 9COW buried three more
fives. 90CLX is on an easiern tour and will give
some 2's thP 00, HCVS is using a coupled Hartley
and says it is FR,
Traffic: 9BRX, :mo: 9(2,‘.ZL 240
L T2: 9DOQU, 87 YAMR,
72 ‘E)AHQ, 44; 9DGA, 42
NP, T,

801 SZA, 30: SDBP, 20:

2T4; 9O TF‘
; YBNA, 54,
I)HZ 403 S)PQ

SDWX, 40; 9DBF,
9BHD. 28

9CMN, 28;

HURRY, HEN WE SPEND

Ux/ MOST of ouR
TIME POUNDWG|
THE BRICKS AS

i A YWHOLE SALE

RADIO SALES-

MAN

i =~FCLEVELAND
AQRD oM7) Eig mite S
Ay, Wl s '”,,ulr:

SEVERAL "OcCcUPATION AL CARToONS
VISTIMS REQUESTED BUX To
DRAW UP HIS awN OCUPATION

LB, 27: BERQ, 26, 9CDY, 24: TAAW.
24; BVM, o DKK, 227 :
SCA. 195 9DCR, 185: GC, p
14; ORTZ, 14; qnm_ AT
ODPT, 12% 9DZG, 11; SABB, 10;

YHQ. WP‘ .4 9AHT,

s 0APY, VIG, T,

Austin, 5. Polacheck, 2COI,

to the local stations.

Dist, No. 2: RAAJ and #WE handled the bulk
of traffic this month. &RY was heard by ZCDM
6400 wmiles from U.8.A., aiso reported by Cuban
. He uiso worked ¥XT at 6CGW. (FB, OMD
, 8ZE and 8GX have been off the air but are
SWE wants davlight whedules

: #BKM reports copying WNP on
19th working 1BVR. XHS is using Meissner
STT i= working west coast now. SAQ
; low power. SBNH on 80 meters with
working good DX. The Northwestern

July
eircuit.

% amps 1‘1

Ohio Executive Radio Council held a picuie at Lake
Milton

nenr Warren, Ohio, at which nearly 100

EALW doing good, considering how
th convention work. SCAB is doing
all his work in the morvning. SAPP is a new sia-
ton doing m-n“h(ent work MB has 4 ops and
& . SANB put over another
TIRETY SAIB will be on with 250 watt
tube. He had hm others siolen. ®CNL is on an
auto tour., The ¥ are doing more damage to
trafic than OM, QRN in Dayion,

Dist. No. 5: No reports from this district this
month., It is dhroura;’m? for stations to handle
trafic and make veports to 1,$'s and have them
die there—A.D.M.

Dist. No. é: Our D.8. has just returned from tour
through east which accounts for no report last
mouth, SAK will be on soon with 20 wattr and 200
watts, AJD is rebuilding including a new pole.
SBVK will be leaving for Chicago, soon.

H. {. Sterck, #BYN, 694 ¢
ambus, Ohio, has been appointed RH.M.
Anvene waniing schedules please write him at

once—A. DM,
Trafiics “BMB 155 i SHKM u”b} “F{N BA3 ‘*BHE.
P ()

: g tly visited
C und WAAW. 6CTI had
i gentina who heard
K in partnecship
in 100 watts, 9AFZ
word msg, thrmxgh

én uot busy with trafie merlmm GAAP, DOV,
. 9CGR will be back on the air this month.
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. P*olacheck is putting
hours to get a 97




Dist. Mo. 2: SEAR reports fraffic scarce and QRN
terrible the past month, 9BOW says his mast
was down for two weeks. BAZR says the Y.L, has
got his puwber and can’t afford 2 new 5 walter
now, HCWP has worked all districts and Canadian
threes sand fours. SDCP has been in northern
parts for two weeks, 9BIB has been reported
heard in England on 10 watis. 9DBM lost a pole
in a recent wind storm. Is using "5 tubes now,
and says FB. 9BMK is a new station at Racine
{ex-9TL} using 58 watts, SCCPF is back on the
job after a long illness and going stronger than
ever,

Dist. No. 3: 9EMB will have 20 watts and an 80’
tower soon. 2ARYU is putting in another five
watter in & loose coupled Hartley., 9CJI lost his
antenna, He is experimenting with a master osell-
lator. 9AGT will be on sopn with 100 watts and
two operators.

Dist, No. 4: 9ALI is the most consistent station
and mainiains daylight, noon, and & P.M. scheduyles,
SALN working st 12140 and B34, daylight, covered
five states om 1 ffty. 8AQD formerly of HRock-
ford, 1. is now at La Crosse ubing a2 master
oscillator, 9BLF is net on the air due to the
lack of thermionic triodes! $BEO reperts QRM
from rustic activities. {He is workng on the
farm.} SBEC is remodeling his antennn system
for BO meter work. SCFZ has no mag. report for
this month.

Dist, Ne. 5: No traffic reported. The D.S. says
everybody is getting down to 80 meters which is
putting the “kibosh™ on trafic handling for a
while, Hurry up and get those 50 meters sels
tuned fellow, and let’s gei back on the job. We
must keep our traffic organization going, whether
it be 44, 88, or 180-—we zan't aford to slow down
now,

Traflie: 2ALIL, 113: BOCE, 68 9BTE, 84: 9EAR,
B4: 8011, 8%; 2EMD, 25; SEGW, 33: 8C0I, 25
SDTK, 24: 9AZR, 24; SAKYU, 24; BALA, 24; 9ADP,
2%: BAZN, 14: BOWP, 13; 8BIB, 1Z; 3BYJ, 13,
10; BAEF, 9; 9CJI, 9: 9VD, 8; 8AGT, 7:
SCZE, 6; 9PJ, 6; 9DBT, 5;: 9BMY, 5: 9EGH, 4;
ONY, 4; BBVA, &; 9AQD, 2,

NORTHERN INDIANA--Dist. No. 1: 9BON
knocks them all dead and is making up for lost
time-—he handled 224 messages. He uses only 19
watts with 8 sine rect. 9EFZ is radiating 5 amps
with one 50 watt tube apd iz doing woed work.
He is Installing a transmitier for 8BBK at Moon.
9DHJ will be on the air shortly with C.W. instead
of spark. He is putting uwp a cage sevial., S$BPT,
the prominent boy from Flora, breaks the ice with
his first report. He copped the prize at the

cation, $BUN is using one 6 watfer. 3SCGX is
going to Cornell, SDHO will be on in about two
weeks, OBUJ 1« rebuilding his set for work on

70 meters. 2BRE says no traffie coming his way.
9DCE sold his 50 watter but will have 3 10 or
20 going in_a little while. 9DMI says his Edison
“@s” are FB, and he works esst coast easily
on 10 watter. Things are very dull in Muncie.
SRG is putting up a new aerinl. BEJU getiing
ready to open up with a new 20 watter. SBAK
savs he will have a 100 watter going next month.

STDA  still using 20 watts. OCTB sold his &
watter, He has 2 190 watter headed toward Eng-
“JK"OF 9RC

CHICAGD 15 A
WATER IN AN

L8 NiTE HASH SOUNDS
flouse wHILE LIKE A crock
GG O COUELE | | mepHERSON

now, BAZX has been testing out the very

land
short waves and testing with the Nawval Biation
WFY,

Traffie: OBON, 224; SEFZ, 188; 8DJZ, 43;

SIVVH, 33; 9BKJ, 26; BAFY, 25; 9DMI, 18; 9DLN,
14: BAVE, 14; BBPT, 18 oDY'T, 12; 9EM, 18;
aBMC, 10: SAKO, §; SDHRS, 4; 9BYI, 2: 9BUJ,
2; SBON, 1; 8DHJ, 41, i
SOUTHERN INDIANA-~Mr., White of NEKF
called on the Indianapeolis Club Aug. 11th and en-
lightened the gang on the activities of the Navy
on short wave work., SARP blew all four of his
5 watters, OUR is selling out and says that he
is quitting the game. 9CZ8 is rebuilding for 160
waits. OVC has just been appointed CM. of
Indianapolis, OBVZ has been doing some work
on 78 melers but hasn't anything startling io re-
port wet. No other stations have heen reported
as working on short waves in the south end of the
state, 9CHA is putting in 10 watts. 9BUJ has

30ME MORE OF THE MADISON PICNIC BUNCH
Left to Right, Standing; 9DCV, 9ATU, SEAR, 9DCT, aDRO, .

SCZE, 9CTA, Sitting;
SCWP, 8DTK.

Indiana eonvention, a dandy Low-loss tuner., 8DYT
is putting in a new filter. BBMC came across with
a report this month. 9CP has not been on since
last month due to rebuilding, $HE is on the aiy
with a 20 watt set. In the first three nights of
operation more work was done than ever on the
“old Coffin.”

Dist. No, 2: The DB, has been trying to grab
a little vaeation but findg it hard to do. 9$DHD
iz rebuilding. 9BYI is on the air but no trafiic.
SUEM s rebuilding. SHGN has been on his va-
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GBPG, SACM, SEMD, BADP, 20FD,

just put in a new antenna. SAMT will be on all
winter st Fountain City, 28AXH just put up &9
feet of rain pipe mast. SEJI put up 58 feet. B3DUIC
lost his 82 footer, B

Trafie: 9BIL, 25; 8ES, 21; 8RJL, 149; 9BCC, 14:
085G, 11; SCUR, 18; 9BVE, 8; 2EQIL, 1.

MICHIGAN—~—Many Michigan stations are getting
down on 80 meters but the 40-43 meter wave
is not being worked much at this time. 8Z7Z of
Detroit bas worked 1XW at Hartford several times
in daylight, Bhovt waves are proving benefieial

v



in clearing traffic in daylight as good distances
are being reported.

Dist. No, 1: Report almost nil this ttme. THLA-
tionn &and the old story of cleaning up the “shack’
in the excuse., Many are veporting even tho no
messages~—ithey report changing the set.

Dist. No. 2: §DEP leads the district this_month.
8CFQ has moved from Lake (dessa toe Fremont
which puis him in district No. 3. This is a fine

BBGS PUNS A HARDWARE,
STORE N CHESANING, MICH,
place for a good station. The ILS. expects to be

going on 80 meters as soon as he gets back from
his  vacation.

Tratfic: 8DEP, 19; 8DFB, 18; 8D0O, ; 8DCW,
e : i1 *U}LP 11 BDIL, 10 BBDR. 93
&LZ, Ty BEF, G: BDAT, 4: 5AMS.4;
DAKOTA DIVISION
0. ¢, Wallace, Mgr.
NORTH DAJ&OTA-— Amateur dutxwtles during

the pasi month have again been seriously cur-
tuiled due to several lightning storms. AN,
9AMP and 9CSI are on every noon from 12.80 to
I pom. YEIE is a new man but expects to handle
quite a few ihis winter. 2CRG will soon bhe on the
air again., 9DNX is now loeated at 8i. Paul.
His next call will be # six. Would like to hear
from the gang. OUH is rebuilding his rectifier,
9KB expects to be on with & couple of fivers.
One station has reopened and several new ones
are being developed to apply for ORS certificates.
‘This state has always bad a small number of sia-
tions but is now mpxdly wmmg to the front with
at least three new seis in operation. Al tratiic
in this state handled during noon hour.

Trathe: YAKJS, 135: 2AMP, 12; 9CSL, 21; 0BIE, 1.

MINNESOTA—9YMB has heen off the air iately,
exeept for scatlered moments at the key. 9CMS
hud the hard Iuck to have a telephone poip fall
down with him and has been laid up. Will put
in 100 watts, 9BFU is also rebuilding. DASF
i ingtalling £ tubes, 9BAB is trying to gei a
aef going again, 9MF is doing very pood work,
sonnecting up  with both coasts in bad OQRN.
QBIQ uses 10 watts on 80 meters and 100 on
150-200 meters. 9BNF is also doipg good work.
9AWN and 9BJZ are ¢oming back on the air
soon, the former with 250 watts., 9CMM is break-
ing out with pure d.c. on plates of 5 watters.
The SMRA convention to he held at Sleepy Eye
will be a bumdinger from all indieations. 9DQM
in getting set for real low waves,

Idst. No. &: Things are picking up fine here and
everygone is qettmg set for short wave Wnrk 9HM
is back on the air, as is 9AXX. 9DYZ is putting
up 4 new antenna. 9DAW is undergaing rebuilding
for winter DX, $ZG has “bettered” his antenns
and now it doesn't work at all. Hit 9ZT-9XAX
have # new c&ll-9TT. 9BDQ has them all beat.
Hag blown to date five b watters., two 50 watiers.
four meters, 2 iransformers, 2 masts and three

ctpses,

Traffic: 9DSW, 8: 9CMM, 2; sDJW, 7; 4BTZ, 3;
OMF, 41; 9BYY, 5; 9CMS, 3: 9DMA b. 9MB, 1,
acPo, 9: ¢BQY, 27; 9DPX, 1&: 9BPY, 2:; 9BNX,
97 9CIP, 27; 902G, 12; SDFZ, 20: '*DGE, 61

9RBIR, 28: YRIS, 47; 9ZT-9XAX, 75: 9RFI, 53,

DELTA DIVISION
W, W. Rodxers. Mgr.
MISSISSIPPI—HALZ eame in this month in first
place. 5QZ found his old spark set a very useful
addition to his station, when his C.W. blew up and
fell back on the old reliable spurk set for good work,
KR has been tlesting with high powers for the

Y1

season,  SNJ reaches out well but handles “n traffic.
S5AKP has an unlucky number of miessag
‘Traffic: HALZ, 135; 5QZ, #3; 5KR, 193 ,AKP i3,
LOUISTANA-—No traffic is guiug through this state,
ui least no messages have been reported. (I don't
believe il is possible for hams to work DX without
handling some traffie—BD. M.} 5SLH, 8NJ, UK, 500,
add and 5GI report good work, but nothmg heard
vegarding traffic, ARH was & visitor fo the Delta
Convention, 52K and 5RH are rebuilding.
TENNESSEE—This state shows up well this month,
in epite of the fact that the Memphis yung was
busy with the convention work. BKA came out of
the struggle heading the Tennessee lst, A B0 wait
tube and a 450 watt Thordarson "Transformer won
at the convention will make HBKA a better station
this winter. ACN at Bemis was lucky at the con-
veption carrying away a whole raft of prizes, (¥FB,
OM—I).M.) ':AMJ* repo fierce QRN. BALY was
torced to let up in his ra for traffic honors when
nis lone itube wont west, BAPC has z mighty good
total this month SWQ reports 25 long messages.
BAMPF has two ops and his traffic shows 46 messages
handled. BAOQOT and SAIK are operating, but nothing
doing %xtthhem o trafﬁc.

L‘:ﬁu & 's. a‘s GAPL BAMY, 45; BAWO, 25;
& 4 (:

ARKANSAS——-A ‘new station has reported this
month. 5WW ai Conway sends in a very nice report

and we thank him for it. Two TJV-201 tubes with
500 volts on the plates handle his traffic for him.
5QH, another Arkansas ham, Kle[-orts 26 messages.
&N and BBI say “nothing doing.” BXAB-AW re-
ported in person at the convention.

Traffic: S5XAB-AW, 326: 5QH 26, BWW, 25

MIDWESI' DIVHION
£. H. Qu nby, Mgr.

. NEBRASK A «-I)Nf NoA i: The itizens Radio
Club of Omaha held its annual banquet August
9th. About 50 were vpresent and among them weore
Hams from Kansas, Missouri and the Nebraska
bunch. L. B. Laizure, the newly elected director
{for the Midwest Division was present and gave
a very interesting talk on what took place at the
r cent  divectors’ meeting at Hartford, Contesis
e held and prwes awarded winners, Alter
1he banquet, visiting members were taken to sia-
tions which were in operation for a night of brass
pounding. New ©ORS's in tihiy district are 9CIM
and 9HG., Traffic has been very light this month,
mosi stations ciosed for rebuilding, SAWS and
9BNU seem to be the most consistent., 9BNU is
the star far this mnnth havmg’ handled 61 mes-
asages, DAWS reports hearing WNP. 2AQ0 will
be on the alr soon. A grest deal of enthusiasm
has been aroused by the new short waves and the
e*ntlre gang has started veconstructing.
No., 2: 9AKS has been appointed D.B. to
f«u ‘9DNC who resigned. Quite 8 number of
stations are on this distriet, and a fair nmuunt of
traffic was hundled. New ORS’s are: 9DJIP, 2AFR,

4CGq, zmd YRR,
Traffic: BAWS, 41; 9BNU, (11, OER, 13: SAFR,
18: 9RE, 20: 9AKS, 5; anJgP, 2,

KA NSAS—‘J(‘CS "has been appointed to succeed
ODTA as ADM for Kansas, There is 8 new DS
for southern Kansas, 9BT0. 9BGX gets a card from
ZL3CA, 9BGX only uses two five watters. ODNG

THE PERFFCT WORKING kANSAS ROUTES

did some veal DX by waorking JUPU when that sta-
toin was 50 miles off the wast coast. He used &
new 203A 10 do this good work, 9BIO and 3BRD
have been QSRing west 9EFI is punching the
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QRN in fine shape. 9CCS is moving into his attic
and fixing up for the winter. The gang are
highly satisfied with the new wave lengths and
several are working down on 80 meters aiready.
9CF1 is one of these. He is doing fine work.
9EHT is getting the Lawrence gang lined up and
reports several new stations for the winter.
Traffic: 9HN, 16; 9IW, 12; 9QW, 20; 9CFI, 30;
9EHT, 10; 98DNG, 103; 9BVYV, 42: $BXG, 38;
9?VN. 61; 9CCS, 50; 9BIO, 96; 9BRD, 32; 9EFU,

IOWA-—In general, traffic has picked up a little
during the past month but is not where it should

be yet. CM YAHH reports that there will be 7
stations to handle tfe in his c¢ity this winter.
9CTD uses the following routes: EAST-—9DYY,

JFV WORKS IN A
CASKET FACTORY

506

SOUNDS
MDY, Huu?ﬁ

(&.A. CASE,
DES MOINES,
{OWA)

1L USE THIS
ONE TO BURY MY

8ux

South--9BPF, West—9CZP, North—8DXC. OBGH
has been reappointed RM for Iowa. All ORS are
requested to get lined up with him for routings
of msgs. Also stations desiring appointments as
ORS are requested to write the DS or ADM re-
garding same. 9DKY resigned as DS of Western
Iowa. 9BRS, 9AYE, 9CAV have applied for ORS
appointments.

Traffic: 9DSL, 37; 9BCX, 160; 9DJA, 2; 9Cs,
16; SCWF, 84; 9CZO, 21; SAHH, 2; 9CTD, 163;
Other stations—9DXC, 201; 9DMS, 44; 9CGY, 54:
9AED, 21; 9CSY, 12.

MISSOURI—Activities at all stations were
pract.iqa,lly nil because of very unfavorable weather
conditions. Very few stations are taking ad-
vantage of the new “regs” 9CCW and 9ZK being
the only ones to work regularly every night. 9BLG
is the proud possessor of a-card from 9CBG. We
are sorry to hear that 9CCW will be off for a
period of four years. 9AAU-ZK are planning to do
some consistent work this year. 9DWXK, 9BDS,
and 9BSH are busy developing apparatus,

9CKS is absent at summer school but will be
back with 50 watts shortly. 9DIX is working
short waves, getting NFK and B8XS in good
style, He has a pair of 80 foot towers. 9CHE
{ex-9EX) tried 88 meters but ND and went back
to 150. 9DZL is a new station but is silent now
while DZIL is touring in the west. 9CUA is
overhauling. 8ADC had to quit operating so much
and is driving an oil truck. 9BVK is a new OW
in Sedalia and is coming on with 20 watts. 9DZO
keeps up with 5 watts ACCW, 9DAE still work-
ing spark the spark coil and relaying the msgs
in daylight. 9EBV left for the north to see 9ZT
and get the secret of how to make a tube eat
soup. 9DMT moved to Chicago. 9DEU is about
ready to work relay tfc. 9ST still holds the lead
in KC with msgs but say someone else will
get it now that he leaves for school. New ORS’s
are: 9BRU, 9AHZ, 9DIX, 9EAOQ, 9ACX, 9BKO,
New special licensed stations 9DJB drew 9ZB—
988 gets 9ZD.

Traffic: 9EBV, 81; 9EAQ, 31: 9CHE, 18; 9DLH,
42; SCYK, 11; 8DZL, 6: 8DAE, 29; 9BUC, 5;
9CDO, 12; 9ST, 267; JADR, 25; 9BKO, 12; 9AHZ,
16; 9DJB-9ZB, 2; 98S-9ZD, 2; 9DRR, 30; 9ACX,
2; 9RR, 1; 9AAU, 43; 9BLG, 42; 9DXN, 12;
9DMJ, 11; 9CCW, 10; 9IDWK, 4.

NEW ENGLAND DIVISION
1. Vermilya, Mgr.

MAINE—1AUC, 1AUR and 1PD are gefting out
on 78 and 80 meters. I1CJR has been visiting our
state this month on board the schooner “Sunshine,”
working 160 miles daylite with one 201-A with a
Ford coil on the plate, radiating 0.3 amp. 1GA is
moving to Roslindale, Mass. September schedules:
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f8RO  100-150 meters; 2000-2100; 2200-2800: 0860-
0900, G.M.T. fRAU 85-200 meters; 0400 and 2300,
G.M.T. 1KX, Dick Chase of West Beldwin, became

the A.D.M. of Maine September 1. Mr. Hilton,
former A.D.M., is entering Massachusetts Institute
of Tech.

VERMONT-—The convention puiled by the Poultney
gang was a success—more about it elsewhere in this
igsue.

The stations for the most part have started in
getting ready for winter. 1APU is putting in one
k.ow. of C.W. and will probably make himself heard
in the near future. Delivery has remained good
although traffic has slumped a little.

Thanks to Mr, Hebert at the convention, most of
the waves are going down. There are two new
O.R.8.'s; 1CQM, and 1AEY.

WESTERN MASSACHUSETTS—There is very
iittle to report in the way of activity. Mosi stations
are rebuilding and overhauling in preparing for fall.
Worcester county as usual has the largest number
of stations operating. Springfield also has a few
ytations going. The new A.DM., T. F. Cushing,
1AWW, ought to get things started in another month
and things should pick up with this change of “party.”
1 sincerely hope that the district will give Mr.
Cushing their entire support. 1BCR now operating
under the calls 1RF and 1AHW worked Porto Rico
on Aug. 15th and his signals were reported the
II“oud%st short wave sigs. the Porte Ricans had ever
eard.

We have Miss Daniels to thank for the Western
Mass. report this month. She turns in a very good
report and we take this opportunity to extend thanks
of the gang to her. All stations please report to
the new A.D.M., 1AWW.

EASTERN MASSACHUSETTS—Things seem to
be a little more lively this month although they
aren’t what they ought to be. Glad to say traffic
is quite a little more than last month, 314 msgs
being the total and more stations reporting. As
usual 1AAC-ZD seems to be doing the most note-
worthy work., Says traffic isn’t so very easy to get
but is doing some fine work on 75 meters. He is
sucecessfully working 2’s, 8's, and 8’s with an input
of about 50 watts, at noon. This surely shows that
the new waves are going to open up @ new field
of experimentation. Me is also working 48A in Porto
Rico. 1AQI reports new 75’ must and hopes to boost
traffic next month. 1DY, D.S. is going to make an
awful start to get on again as the bug is itching
again. Several stations have failed to report for
over three months in his district, so there are going
to be some cancellations of O.R.S. 1AFS of Marble-
head got away with 57 this month but complains
that traffic north is very hard to get off. 1AQY
still on a vaeation. OQOur YL. station, that of 1KY,
is handling quite a bit of traffic and is on consis-
tently. QRM and QRN seem te mean nothing to her.
1AIR has just got a new set perkin’ which he re-
ports is getting out in fine shape, using three 5
watters and eoil Meissner. 1BZQ says that due to
trouble with his lightning switches grounding the
aerial and counterpoise, he has not been able to main-
tain any schedules and less DX than usual. 1LM
says things still moving rather slow but he is hitting
N.H. better this month, 1ZW-EX is out of com-
mission until September. 1RH is experimenting on
75-80 meters and hopes to do some fine DX there
shortly, 1ALIL has been operating more or less spas-
modically this past summer but has been doing good
work when they were on. 18E, C.M., reporis that
things are pretty slow just now, but things are be-
ginning to show signs of life.

RHODE, ISLAND—As usual 1AID sends us a
peach of a report. She sure is a fine girl and R.L
hams are proud of her. Heat and vacations knocked
radio out this month but as a number of new sta-
tions are opening, guess this winter will see R.I,
near the top of the list. 1CAB has put a 60 foot
stick and will be on this week. 1PM and 10J will
be going soon due to the untiring efforts of our
C.M., 10W. Here is a real C.M.—wish we had more
like him in the game. An old station with the new
call is I1WE, heard of iate. IAWE boasts of a new
tuner and will have a 50-watter and a new mast soon.
The following stations have been logged by 1II in
Europe using one tube and an indoor aerial 45 feet
Heard while in France 10W, 1ABF, 1CMX
Heard while in Switzerland, 18F and
1BGQ. A new station has opened up in Westerly
under the call 1QV. He uses a 50 watter and although
he has been on only a week has worked a Canadian.
He is a good op and that is what we need. 1AAP
has been on a little more than usual but says traffic
is light. We find it so every where I guess. 1BVB
has been conducting tests with Mr. Henry Joy of
Watch Hill for the past week. Mr. Joy has a power-
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ful fone_set at his house and another on his yacht
“Spray IIL.” We have been doing a lot of testing
with the yacht. Mr. Joy's house station ecall is
1AHM and the station on the yacht is KFKW,

CONNECTICUT—The message reports still con-
tinue to be low but activities are on the increase.
Due to short waves and no quiet hours, more stations
are getting back on the air and daylight DX is in
vogue. 1CTI, 1AEA and 1AOS are in line for
O.R.8. certificates and should make good stations.
1XAM, 1XAQ, 1XW, 1IV, 1AVJ and IMY can be

1DY - LINN-MASS.

HE No DOUBT FIXES
GRID LEAKS AND
OTHER KINDS OF LEAKS

heard between 75 and 80 meters regularly and work-
ing threes and eights at noon is easy. 1XAQ
perimenting on short waves and will have a tirans-
mitter going soon on 5 meters.
Traffic: 1ALK, 14; 1AUC, 5: 1AUR, 15; 1BCY, 381;
1BHR, 16; IBTT, 6; 1CJR, 187; 1GA, 10; iPD,
1VF, 18; 1FN, 7; 1CQM, 26; IBDY, 24; 1AJG,
1PY, 28; 1ABF, 64; 1AWW, 45; 1IL, 15; 1ARE, 11;
1AGT, 35; 1AAL, 6; 1ASU, 82; 1AKZ, 9; 1AJK, il;
IBQK, 8; 1DB, 12; 1AFA, 12; 1IMM, 9: IRF, 9;
iBVR, 7; 1AIR, 4; 1BHP, 20; 1KY, 82; 1RH, 18;
1BDU, 14; 1AFS, 57; 1BZQ, 21; 1LM, 23; iSE, 5;
1AHL, 3; INT, 2; 1RR, 42; 1ALL, 15; ICEA, &
1AQI, 17; 1AAC-ZD, 35; 1CKP, 10; 1KV, 40; JAWY,
14; 1AH, 6; 1BJIG, 16; 1AVJ, 5; 1AQS. 28; 1AEA,
11: 1ICTL, 2; 1ADB, IBM, 2; 1AEG, 20; 1AJ4T,
H b .9 1ARL, 21; TAWYVY,
11; BIIE, 13; 1BCC, 32; 1ANH, 2t; 1GV, 19; i
26; 1AID, 68; 1AAP, 26; 1QV, 6; 1BVRE, 5.

NORTHWESTERN DIVISION
Glenn E. West, Mzr.

Traffic activity in this division is at a rather low
ebb just now. This iz due to the fact that almost
every station that would normally be on the air is
now rebuilding in order to get down to the short
waves. The fact that traffic figures are low and re-
ports scattering, is proof that everybody is making
a supreme effort to get down on those short waves.
Quiet always precedes a storm and we predict that
it will be a regular cloud burst by the end of the
next month.

IDAHO-~Things are not doing quite as good as they
were last month but it is due to the extremely hot
weather and the many vaecations. 70T just returned
from the east and reports that he had 2 wonderful
time while back in Hartford. 70B is still going
regular and is helping the YL of 7SI build her set.
7S1 has been on a vacation in Canada for several
weeks. TACF and TGW were issued O.R.S. certificates
and 7GW is enlarging his set to 10 watts, 7GX
has a 78 tower to help him get out this winter.
710 was in 8alt Lake but came home with a wave
meter and. chopped about 20 meters off his wave-
length. 7AHS is going good but having 2 hard time
getting through static, We haven’t heard from TKC
lately. T7I0 is all rigged up for the cooler season
with 20 watts and a crate of cigarettes. 7TLN has
resigned the task of A.D.M. because he has to leave
for school soon. You will hear him signing a 9
before long. 71U is moving to Moseow and will be
there through the winter. 7QP in Northern ldaho
is heard quite often.

Traffie: T7LN, 18,

OREGON—In the past month new O.R.5. cer-
tificates have bcen issued to 7TEM, 7SY, 7QT and
TTO. TAV and TCW are on every night and TAKK
seems to be able to work nines right through the
summer without any trouble. 7GK, 7AKK and
TAIX handled the most messages for the month,
respectively. 7L8 and 7GU have fifties pounding
out good and are going down on the short waves.
TUN is the only station on regularly in Eugene
besides 7IW who is just on occasionally. The great-

Vil

is ex- .

est activity in the district is the rebuilding of the
sets for the short wave bands. Everyone is rarin’
to go on these low waves.

Trafic: 7RW, 21; TMF, 8; 7LS, 8; 7TFR-7TACM, 11;
THH, 4; 1TQ, 8; 7AV, 84; TGV, 56; 7TAKK, 52;
7ﬁ§§. 28; 7RD, 15; TAKT, §: TIW, 14; TAIX, 26;

1 . 1.

WASHINGTON~—Dist. No. 6: Most of the gang are
still at it. 7GR and BJ handled considerable traffic
with 7QS up in Bristo! Bay, Alaska. Traffic handling
to the east is at its lowest tide of the summer season
now and next month things will start with all hands,
TVN in Kalama is improving his station. The Van.
couver gang are also making use of 80 meters and
good results are obtained.

Trafic: 7GR, 48; 7BJ, 48

ALASKA-7QS, ham station at Naknek, Bristsal
Bay, Alaska, some 1800 miles from where the North-
west hams are located, succeeded in working several
Aberdeen, Vancouver and Chehalis stations in Wash.
ington, and also some in Portland, Ore. He used 500
eycle soup on the plates of a couple of fivers and
had a separate small ham antenna. Several hundred
words in ham traffic went over the set to the states.
TMJ in Ketchikan worked him also. Most of the
ops will be back in the states and the coming
winter will be almost hamless up there except for
7AHB at Anchorage.

MONTANA—Nearly all of the Montana hams have
been rebuilding or vacationing during the past month.
700’s first and second ops were up in the mountains
for a month. They are back on the job now and
going strong on 150 meters. 7ACI has been ex-
perimenting with the short waves. 7IT is heard
occasionally. 7APP is a new-comer among us. His
QRA is Mr. M. W. Buening, Red Lodge, Mont. 7ZL
has been away from home all month but he took
his YL.ow-Loss with him. He logged a lot of short
wave staitons, T7ZU has been up in the mountains
on a fishing trip.

PACIFIC DIVISION
M. E. McCreery, Mgr.

Organization has been proceeding rapidly in the
Pacific Division. The California districts are very
nearly organized, quite a number of O.R.S. appoint-
ments having been made together with such per-
sonnel appointments as were necessary to carry on
the work. It is gratifying indeed to note the pro-
gress that is being made, and the interest that is
being shown by members of the Pacific Division.

CALIFORNIA—Traffic has been moving in near-
1y all directions in spite of summer weather. East«
bound traffic moves best either through Denver,
Utah, or Texas. Texas is the most consistent re-

75 78 District

Deaverorifa’

San
Francisca ba the Erst

Bokerstield,

Australia. end”
Hew Zealand

SOUTHERN CALIFORNIA TRAFFIC ROUTES

lay point. Communication with Hawaii has been
nil, and no traffic at all to the Island. Westhound
traffic for either Australia or New Zealand has
been broadeast and most of it has reached its des-
tination. DX weather has improved the latter part
of the month.

Dist. No. 1: 8ZH has handled no traffic due to
bad luck with his antenna system. He has a new
one now which is better than ever. 6CHX is get-
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ting out better and handles San Diego’
traffic, $CDV blew his 50 after three
and wag forced to QRT which caused his minimum
of messayes, 6HZH is reconstructing his apparatus.
BBWP is rehuilding ailso, Traific moves through
Fullerton with ease. 6ADT is the high point man
in the district, and handles traffic north and south-
east very easily. SALK hasn’'t been on much due
to summer wealher, but he manages to take Fuller-
ton’s share of msgs.

Dist. No. 1A: No report from this distriet.

Dist, No. 2: 6ALF is the new superintendent for
district No, 2. Plenty of good stations are moving

traffic in fast time. 6BRF managed to get his
heap working ugain and clears his hook with
eyse. GMH came on with & 50 watt tube in the
month and handled a few msgs. 6ZBB shot 2

fifties and was forced to QRT, although they did
last most of the month, GAFG steps out good and
don't let msgs. lag around at his station. He HE
a good one to give LA city traffic to. SBEG
raised a new stick and was on the last of the

month, 6AAQ was on a vacation so did not make
much noise during the meonth, He will be on
next month QRV for QTC. 6PL has been very

busy frying to organize Southern California. He
forwarded & few msgs. to New Zealand and Austra-
lia by broadeasting them. 6CMU is using 100
watts now and is a good relay station for LA city
traffic, and northern msgs. 6BH is rebuilding
his transmitter, 6RN is rebuilding, which caused
the small msgs. report. 6BLS, u new station, is
doing good work and has cleared his hook regularly.
6BBQ will he a good relay station for Pasadena
bext season, Traffic has been moving slowly
through Santa Monica. 6AGK and 8QJ take most
of the irathe. 6AGK is rebuilding. Three reliable
stations in Long Beach for QST are 6CNH, 6CAE
and 6CGW. 6BRC has been worked by sCAE with
an amplifier tube and traffic handled. 6CGW is
installing bunks in his shack so that the visiting
operators may have u place to turn in, Hi! He
handles traffic in almost uny direction. 6CNH
finally raised a 65 footer after having il break on
hxm ‘ahout two or three times. 6ZP is a new

1M, and deserves credit for his hrst report and ail
the dope he gathered up. BBKK expecis to be on
with & %0 watter soun and will be a good station
for ®an Hernardino traffic. Reliable stations for
Riverside traffic nre 6%P, GIV, 8GT, SAPC, 68DT.
6APC handles eastern traffic easily, He has been
heard in New Zealand three times. &6BDT, with a
lone 5 waiter has been heavrd almost ervwhere
and handles his share of Riverside traffie. 6GT is
rs"ebulldmg for winter, A#ZP is dismantled due to
moving his QKA.

Three chances will be given an QO.R.8. to report
and after that his certificate will be cancelled if he
does not report, There are plenty of fellows that
want to become Official Relay Stations, so wake up
fellows

Dist, No. %: 6CHB steps out fine and always
clears his hook in fine shape. 8CDG, has been ap-
pointed DS, of district No. 3, and he is m‘;mnwmg
as fast as he can., GZBT has been appoinied .M
of Fresno, He relays traffic in all directions and
is the only station there at present that reaches
wut. und can be rulied upon for QSR. #UDG is a
good SR siation for all directions, Htations in
this territory are far aparit and very szecarce. For
this reason, 1e puliable stations ure needed in
this distri CDG and 6ZBT are the oniy ones
holding O.R.8. certificates here at present.

Well fellows, it sure looks as if district 4, 5.
and 8, are at last coming out of their long sieep
from the number of reports that have come in for
this month., The ADM. and D.M. appreciate the
showing made by the newly appointed C.M.s and
D.8%s. Keep it up fellows because there is no
reason now, with the D.M. we huave backing us,
why the Pacifie division should not come to the
front and he one of the best traffie divisions.
{.R.8’s are lacking in these districts,

Organizing a practieally un-organized territory
has been sinw and tedious work, but we hope to
have disiriets No. 4, 5, and 6 worganized as to
C.M’s and .83 very soon. Fellows wishing O.R.8.
appointments should write to their 3 ar
A.D.M., und they will receive immediate attention,
Several inquiries have been received already uand
application blanks have been forwarded, {Come on
fellows, we need Official Relay Stations, so please
let us hear from you—A.D.M.)

Ariicles are Leing published in the Oakland and
San Feancisco papers relative to AR.R.1L. activities,
s0 if vou -fellows will look in the Sunday Radio
section o}' the. various papers you can keep track
of what is going on in your district,
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ftet your report into your C.M. so he ean get it
to the D.S. in time to reuch the A.D.M. by the
FIRST and not later than the SECOND, as the
.M. must have it in Los Angeles by the FIFTH,
or it won't get back to Q8T in time to be published.
Any A.R.R.L. member wishing information regavd-
ing League matters should write to the .M. who
has charge of your city, or the D.8, who is in
charge of the district, or the A.D.M. who is in
charge of that part of the siate.

Dist., No, 4: 6NX has been off the air a good
deal this sammer but is going again with a (00
watter on 150 meters?? 6BON, 6HC, 6ANH

6APS, 6AHZ,
tervals now.
Dist. No. 5: There has not been much doing in
San Franecisco this month, due to too much QRM
from bum fone sets that come on after 10:30
P.M. BCMM is just back from his vaecation.
§C81. is 8 new coumer on the air., GBL will have

6AGI, and 6CJK are on at rare in-

HEY KeeP :ru.«. SQMEBODV‘S
CALLINQ ME

emseng \tﬁmﬂ‘f
ELOD)
mepwo POUNOING

gﬁfss- 2N NEJER GETS ANY SCEEP
tter perking soon. 6JP has  almost
50 watter. ﬁ;MF is off the air at

6RY reports DX, FB, ou 10 waits, using
Q:('PW s drain’pipe mast
came down. #BQL has some funny noises in his
transmitter and can’t find ‘em, Hil 6HJ, the
ivory tickler at the P'an, says he's going to have
100 watts soon. 6BUE handles itraffic on his
p(’:rtahle cxll 6BMS. SCEC has been busy printing
“calls heard” cards., 6RW has a new shack and
will be using 100 watts storage batter juice. GAWT
*usL revurned from a vaeation, and will have his

250 watter going soon,

Dist, No. 6: 8IP is hooking ap a MO-PA set
with 300 watts, GNH and 6RU ave geiting ready
for winter. 6ZX has both transmitter and receiver
dismantled, getting ready for those bands., GAFZ
is helping 1P get on the air. GALX is using both
(.W. and Spark. BAMO is une of the star stations
hand]ing trathe. 6LV has him beat abont 63,
i Congratulations, fellbws, FBID GATZ, a new
0O.R.S., hams arvound with fone. #AVH is getting
out talr with six watts in the antenna, GBAB is
doing fine work with 10 watts, 6BIP is operating
6T during TI's sbsence, using four coil Meissner.
HCAX is doing fine work with W.E. 50 watter.
GUGL awaits & job pounding brass on the high
seas, G6CTT is a new comer with a 5 watter and is
doing fine work., G8AFA is coming on =soon with
high power. He won’t tell how high. 6CHEE has
just returned from a vacation. GAOR-ORW-qt
rollege for work at present. ¢AOP, 6BQI, GASI,
expect o be back swon. SN shows u good total
ant apark—better put in C.W. and run that total
higher., 6BUY, 6CKJ and 6ARB are too busy
eourting.,  5DO has just purchased a couple of
“$" taubes and hopes to step ovut with their help
soon.  He also holds the DX record around here
for summer, having worked 4570 miles WEST of
San Fraucisco, (FB, OM) 6BCU busy building =a
Low-loss tuner and getting ready for a 50 watter.
He is uring Meissner circuit. 6EW chews the rag
sometimes on fone, Meissner eircuit seems rather
popular in Richmond, Cal. as three stations are use
g it and report ¥B. GHP is using a three coil
Meissner and getting lots of kick out of it on
150,  Also has a calibrated oscillator like the

present,
500 volts storage batts,

one deseribed in QST and says it sure is FB.
6AGN is now on regniarly und will provide =
wood route to Sacramento,

Well fellows, the A.D.M. iz more than pleased

IX




f.xy:th this repurt snd it wasn’t much effort, was it ?
Keep the good work up, gang! )

No veport from district No. 7 and & this month,
but it is hardly o be expected and the A D.M, is
still in the embryo siute of organization. Next
month, & good report is expected from

» PP, old 6Z%Z, is about to be per-
suaded to handle Arizona again. By next moath
it is hoped that we will have a report from Ari
HAWAIIAN ISLANDS—The gang is gett
ready for the new DX scasen and a lot of new
atations are’hiqting the air. At the presenti time,
SANY and QAUU are the only stations QSO with
the mainfand. Hams here are in hopes that they
wilt be able to QS0 New Zesland. and a series
of tests fur Beptember and October have been
arrunged with 4AA of New lealand.
W, 203 , 22: 6ONH, 14
. 4: 8BLS, 1é: 6BBQ,

0; SBRF, 21: &
SCHX, 4: 6V, 15
6PL, 105; 6CBB, &1: 62
6AMO, 100; GATEZ,
6BIP, 47: 6BMV, 356; 8CA
10; 6CLRB, 40; sUTT, 8;
GASN, 85; 6BKFU, 10 s
60: GAWT, 68: 60MM, 2.

«CDP,

3437 6CSL, 1; . B3 6BQL, 4; 6HJ, 14; 6BUF.
ég‘%vﬂgmfihu) BC, 1: 6CHE, 16: 6ADM, 10;
G , B8 . B3 BOLV, 30; &LV, 163; 8CTE,
€4: BAMM. 19: 6NX, %, !

ROANOKE DIVISION
W. T, Gravely, Mgr.

Fellows, bere is a list of your O.R.8.s as they now
exist, ‘These are the ones who have made applica-
tion for the certificates and to whom certificates have
!3&:{: Jwsued. A division map i8 now being made by
4(3Rh’ dxv‘mzon route raanager, showing location of
these'statmns and the method of routing irailic
both in and out of the division. Your manager will
gzl_ad.ly issne cortificates to members of the league
who Y!gake application on the forms provided, and
who will comply with the vonditions: West Virginia
jﬁA,tIE.wﬁh L8 YDES, &BTD, ¢WZ, S8AFD,
E{bP. RBST, sAMD, ! ., and 8BLI. North Caro-
lina~——4BX, 4HRW, 4J8%, and 4UN, Yirginia—3i(C
SBNE. _S(Z}_KL, SBMN, SCEKK, 3ATB, 3DT, 3BHS
SBKX, 3MK, #TT, 4BBT, $iIlU, tCEL, 8BVL, 3BGS,
SAUU, and 3BZ. Now, fellows, you see who has
meaxyrgd. up, and while the list is smalil, it represenis
the Official Relay Stations of the Roanoke Division
at.t.hm writing. Does il satisfy you?

The gang are cleaning out on the 6 to 7
schedules now and we want more stations on the
air at these hours. Kverybody i preparing for the
shorter waves in order to get on the air without the
quief, hours., [wose coupled transmitters ave being
put in at sl stations and we fook for a big fall and
winter, )
 WEST VIRGINIA—D,S. Hock rveports great ae-
tivity in West Virginia with loosely coupled trans-
mitters and low waves. #SP is trying out a trans-
]:nlﬁ'-ﬁ‘(" o third harmonie and savs it seems FB.
BAUK will try the same thing when he rebuilds.
2BLI has a new cage zevial, new tranamitter com-
pleted, and is going to try out the 76 meter band
with a four tube M.()., using one tube as Qscillator

P.M.

and three as amplifiers, “8” tube rectification. loose
eoupled eireuit,
Tratfic: K8P, 12; 3DFM, 46; §W2Z, 7.

HNORTH CAROLINA—D.S. Simpson sends in =

amall report. We should have a big vepart from
that stale =s they are thick on the air and no
reason 1why the reports should not be sent in to
the DS, in time io get the veport in on time
(Wake up follows, and let’s show them some pep
from this statel) 4UN is yelling for traffie—shoot
it to him gang. 4JR seems to be right on the job,
hgndled 4.1 anfi calling for more. 4BX is back on the
air and is going to liven things up again. Raleigh
is shnmng,mgns of life. W. A. Wynne s CM.
therg A,X'Ad i# puatting in a B0 watt bottle. 4EA i
putting in a 15800 watt MG,
Traffic: 4RU, 6; 4BX, ¢.
VIRGINTA—3ATB s building a
remember he gquit some time agol
be on shortly at a new location.
on the code, 3MT is at a new location and using
a 6 watter. SABS has his panel set going now, but
is undecided =zbout plate supply. BCKN has quit
flat—Iack of interest, ZBMN has the only station

10-watter now—
_Hil 838G will
3BCH is working

at Petersburg that has withstood the barage of
static the whole summer. 1400 volts on lone five
waiter, says all stations give him the QSR-QRV
X

signal, messages bear the AR.KR.L. preamble or are
not handled. 3AUU has 1000 Fdison battery on his
plates of the four coil Meissner and is getting down
to B0 meters: also has a wave meter which is said
to be the “herries” and uses a IBIS tuner. #BMN

handled $2 mes s, 2BVL has done some work
at his station, still maintains the same old note,
and is getting out FR, having worked up in o

E;

ick lately. He handled 42. 3CKK, our
just sent out a map of Virginia to all
You fellows who have veceived this map
1o BCKK. This station handled 6 messapes.
ABNE iz going o sea. KA handled 9 and 3TL 2.
Yory little act

tivity in this section at present. :%RG‘S
handled & mes using = lone B watter. SFX i
getting out on 1-4 with 60 volts R, battery.

WCFW om account of luck of power will be on with.
a low-powered set. JBFE will be on this {all with a
good transmitter. SBZ has been logged in London,.
England. 5BKYX has about finished his new irans-
mitter and new ¥ g 3HS says every time he
guts set Tor the hams something furns up and they
nye the waves making it hard for him to keep up
h the pang. SCKL is still deing consistent work
h Wis set and handled 11, 30T swill be ve-onened
school work ot ¥YPL

ROCK‘(’NMOUNTAIN DIVISION

WOAA L
CW.
. K. Stedman Denver
COLORADO—Siations in Denver are all rebuilding:
their smels to the new wave regulations, Traffic has
suffered terribly due to this procedure. The follow-
ing changes in personnel and stations have taken
place. New (.R.B. certificates huve bren bsued to
ACPU. OEAFE has been appointed 1.8, for distriet
No. 2 take the place of M. O, Davis who was eom-
pelled to resign.  The O.R.S. certificates ot the
following siations have been cancelled: AAPF, DAV,
and 9BXM.
Dist. No. 1: ®tations in this district have
in small message reports due probably to the o
ihat has made all reports small this month., re-
building.
Dist. No. 2: 100% peport from this digtrict. Alb
stations working but traflic totals are amall,
| ARV, T 9DTE, $: 9CDE, §; 8¢ , M
GOHT, 0; oDFH, 3; 9AMF, #3%; VEAR, i4: 0CAA,
#7; OHEA,

1.

UTAH—The stations in Salt Lake have done won-
derful work for this time of the v, ®alt lake
is in what is known as a “dead spot,” yet nearly
é v 8alt Lake siation has a foreign report to s
eredit. The inllowing changes have Q de in the
personnel snd O.R.8.s in Utah, et miller,
.8, for Dist. MNo. % has resigned. A new D.S. wi
be Iocated as soon as the new A DM. is elected.
ADM, Wilson has 2 i Ari Jobnson i
acting ADM. at present. D.R.S. certificales have
been issued to SCKI and 8FM. L. 4. Haight has
been appointed C.M. for Ogden. The state is under-
woing entire ve-organization and revision of the dis-
frict boundaries, which we hope to repurt in full
next month., A 000 K.C. Club has heen organized
in Balt Lake of which the members must all have
%0 meter, or below &0 meter, sets, and obey the new
regulations religiously.
'I‘;'aﬂim BORS, 13 BRM, 54; 6AJA, 8§ 6CJB, 10
6FM, 7.

WYOMING—7AJT is the only station reporting
this month and reports good results on B0 meters.
ADM. Mitchell has resikned due io moving from
the atate. OLR.8. certificates for TGK, ¥4V and
AD.M. Mitchell has resigned due to moving from
ihe stale. Wyoming will be in full operation in
another month with its three O.R. A.R.R.L. stations.

SOUTHEASTERN DIVISION
H. L. Reid, Mgr.

GEORGIA—Trafie has suffered somewbat this
month due to the excitement over shorl waves and
most of the fellows trying to get their sets tuned
to the lower wave lengths. 410 reports that although
he has been on only a short while during the month
that he has & schedule with SEGW on 40 melers.
This opens up & direci route to the Pacific coast for
transcontinental traffic. This station has also been
in touch with Argentine CBS (now DAB). From
the reports received it appears that the new waves
will undoubtedly speed up the handling of mess
by sllowing greater distances to be coverad between
relays. It also appears that velinble communication
will be established with some of the foreign eountries.

QST FOR OCTOBER, 1924

Msgs:

t




A number of the stations which have been off the
sir for the zummer are starting up again.
Tratfic: 410, 41; 481,

ALABAMA—Alabama has taken on u very prowis-
ing outlook. veral changes have been made in the
Alabamyu personnel and very pleasing results obtained.

Station AR stands out for the month. 5SAMH
comes second with 5VV running a close third. Four
new stations have been located and increased activity
ean be found over the entire state.

Iist., No. 1: Nearly all of the old timers have
heen heard from u#nd several promising new stations
have been located. HZAS has made somie improve-
ments on his antenna tem and seems to be reach-
ing from eoast to cu BAX and B8MI have onu-
hmed {;AMH can_ siill be considered the most con-
i 5VV is now lmng 50 watts and is
re ut for new records. HACM will be ready
RGO thh 80 watts. &GP, SBP and BWB seem to be

inactive, HQP is about ready for husiness with a
new B0 watter. A definite schedule with HVV s
planned. A promising station bas been found in

BARY of Tusealoosa.
?

Dist. No. 1 This district has just been re-nr-
ganized with (,harles Rush, 255 Broad 8., Mobile,
Ala. as .S, AR handled 110 messages for the

month on i0 watts, with 1 K.W. @;mrk get filling
in the gaps. He is right on the Gulf Coast where
old man QRN reigns supreme during the summer
months. HAGD and S5AOM ave working regularly
and he]ping to move traffic in the southern part of
the staie. BQK and 5UT seem to be producing the
groods and can be counted on for the coming scason.
Armv Jife is occupying most of 5AC’s iime for the
present, 5QF is working with HBAGD while his set
is being nwrhauled 5AGD promises to be among
the first users of the short waves.

Dist. No. 3: Things sare beginning to happen,
D.

especially in  the wmmty of Montgomery. A.

Trum, HAJP. is now . and al present is acting
LS. in the ubsence of D.8. Brooks, Promising
material for several new ‘“hams” has heen {found
among B.C.L.’s. More power to you BAIP—rope

‘e in]  BAJP has just completed numerous im-
provements and is reaching out in good shape. LHADA
has just oupeded up and iz beginning to handle
traffic. H5AIT s off the air for a while remodeling
his set. OHWI comes forward as the star saiation
of the district. B&WI is wusing 50 watts and is
handling traflic like a veteran through QRN and

QRM. 508 and BANE will soon be on the air.
Dist. No. 4: This district is still in & state of
vest. G5XA. ihe chief station, will open early in

September when school convenes for the winter,
Traffic: BADA, 4; FAGD, 13; BAJP, 28; 5AMH. 68
BAOM, 19: BAR, 110; 5MI, 10; 5VV, é1; S5WI, 36.

SOUTH CAROLINA—4PX-48Y leads the state with
& margin in both the number of messages handled and
DX, and worked into the sixth district ten times.
bpartanburs! is vpen to traffic through 4PV, ‘*IT and
48H., All are doing excellent work. 4RR is €@X-
perimenting with a coupled transmitter using an
amplifier with 20 watts on the plate zand has been
reported twice ant 200 miles., Old 4BG is on again
with & B0 watter, B
Traffic: 4PV, T3: 4SH. 1; 41T, 21; 4EG, 8; 4RR, 41

PORTO RICO—(londitions have heen better this
month and traffic has been pushed a little. With
the arrival of 45A on the ajr at Garrochales, a new
tink with the mainland has been established. A new
station 4UR, has been sel up at Cayey and 4KT is
now back on the air at Carolina. Traffic with these
inland towns is now posishle.
Traffic: 4JE, 13; 4KT, 18;
&; 4UR, 2.

FLORIDA—-Practically the entire gang is rebuilding
for the wshort waves, Some stations uare ualrveady
using the mew waves with great success, and we
expect others to be ready soou. 4PK has acquired an
experimental license and is now 4XI  {DU and 4PI
l'epm‘t fine results on 80 meters. 48B has increased
to a 50 and does better work., 4HZ reaches out with
some regularity and keeps in good contact with
Florida wrtations. The results of 4FS&s experiments
on short waves are very pronounced; viz—a blown
80, 4XE has retnrned from Maine and has been
appointed C.M. of Orlando and Winter Park. He
is going strong again and has been copied in France
on a small loop and two *‘valves.” 4I1Z is away on
s vacation, which leaves Tampa dead, and con-
seguently part of the second district report is miss-
ing, 4QY stays on the job and is the most active
in southern Fla. 4PB, 4BL and 4UA are on now
and then and come through well.

Traffic: 4BL, 8; 4HZ, 8; 4QY, 7; 4PI, 2

QST FOR OCTOBER, 1824

4RI, 9: 4RL, 2; 407,

WEST GULF DIVISION
F. M. (“orlett, Mgr.

Up to September 1, 35 RS, appointments had
been made under the mew system and an equal
number of the big new vertificates issued to the
stations gualifying. Al old O.R.S. certificates
bearing seriul numbers from I to 102 have been
eancelled. Those of you who have not sent in
vour wold ceriificate for cancellation may do so,
the ecertificate will be marked cancelled and re-
turned to you,

64 stations of 349 messages.

report a total

Northern Texas b6 stations, 648 messages. South-
ern Texas 4 stations, ¥1 messag Oklahoma 3
stations, 103 essages and New Mexico 1 station,
12 messages, . .

NEW MEXICO—HAMO reports that QRN s
getting lighter.

Traific: HAMO,

()KLAHOMA—m-)AQW ix down on 30 meters.
SAGN is operating on 150 meters from 2 to
A. M. regularly. BGA bas just returned from his

vacalion and is rebuilding. SANF has been in
National Guard (;amp and has not had a chance
to operate, HJE is entirely out of operation. 5ZM

KTHiS t5 HARDER Te HoL
B powN THAN A KEY

. e -
SAHD, ALTUS,O0KLA: IS A FIREMAN

is rebuilding his transmitter into & Meissner com-
bination of 20 and 50 watts, erectng & 907 an-
tenna and will be on the air soon. Also will
operate call of BAFA nd 5XBD. GAPG hndled 20
messages.

Atl Oklabhoma stations bhould get their
into their A.D BZM. 211 Newsz Blde.,
Okia. not later “than the 2 )th m the month,

Traffic: BAGN, 20: EAQ

SOUTHERN TREAS RPpm‘t‘: are very meagre
due to wstations rebuilding for the {all opening.
Wtations, please send vour reports to the A.D.M.
not later than the 25th of the month. HAKZ is
maoving from Corpus to Waco., We congratulate
Northern Texas on getting this excellent station.
5ADI is holding down the line in his section. HBO:
is putting Western Texas on the map. He has a
schedule with M-BX and has converted twe BCL's
SAFG and BACP. &FT is the only active station
in Austing now. BXAV is returning home to
renew zetivity,

Traffic: 5ADI, 19; 5BO, 25; 5ADZ, 22; 5XAQ, 8.

NORTHERN = TEXAS——Certificates have beem
issued to BNW, 5UD, 5NY, 5QI, 6AHT, and HEH.
bJF and 5CV have logged WHU. bOQ has beew
reported by CBBS. The wpopularity of low waves
is spreading like wild fire, Practically every sia-
tion in the section is preparing for work on the:
new 75 to 80 meter wave. Tuners and transmitters.
are being rebuilt. Several stations are already

reports.
Enid,.

down and ready to work oun the low waves.
Traffic: BACQ, 3; BJH, 4: ADW, 4; BANA, 3b:
VW, 28; bBNY, 2: KLI, 11; 5JF, 18; HAGH, 25
¥ SAAF., 3: SADH, 24; SVU, 10; 5AMG,
; BALJ, 4: BAJT, ®; BADV-5TO, 27: aUY, 24:
BFC, 51 SQY 3; 500, 75; SAJH, 97; 5NS, 26
5XAJ, T; 5ALD 11; 50Q, 12; EA.KN.-EXBH. ,25.

SRG, 29 5AH -5HW, 5: 6BD, 24: 5AGQ,

16: "QW. 2; 5CW. 2: 50V, 1: 68D, 3

CANADIAN SECTION
A. H. K. Russell, Can. Gen. Mgr.

Summer weather and its consequent.
holidays has played hayvoc with (anadian
amateur activities, which have been at the
lowest ebb for the past year. The sailing
of V.D.M. pepped things up a little at the
beginning of the month but to our great
disappointment the Arctic has been out of’
range for short wave sets since the last
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week in July although she has been in com-
munication with the Louisberg station of
the Marconi Company on 2100 meter set up
fo August 11th at which time she reported
being 1700 miles north of Louisberg.

The advent of the short wave in the
IInited States has caused a great desire on
the part of Canadians for similar per-
mission 4o use them and steps will be taken
immediately with the view to having the
Department authorize Canadian amateurs
to use the waves under 100 meters.

Enthusiasm has been manifest in (Canada
and established in the west for the pro-
posed zll-Canadian convention to be held
this fall. The Winnipeg division ¢rowd
have been approached and asked if they will
handle this convention but so far without
response from them and it may be necessary
for the convention to be held in some other
City if more enthusiasm for it is not shown
there. The C.G.M. will be pleased to have
fetters from all (anadian amateurs who
have suggestions to make concerning this
proposed convention, such ag the date and
the place,

MAR!TIME DIVISION
. €. Borrett, Mgr.

Radio aetivity in the Maritimes has suffered =z
alump this month, The storms that have visited
this part of the country, having dome considerable
damage. Among the Halifax stations to suffer
lors of aervials, poles, ete., were 1BEF, LER, 1DJ,
1DQ and 1DD.

NEW BRUNSWICK-—1El is the leading Mari-
time siation for the month, having handled 18
mersages and has been reported in Fngland., TAF
has aiso been reported in Fngiand and this should
start 4 movement among N.B. hams to try and
qualify for BOTAB’s thisz fall. 1AB, 1AM and
YAN sre working nowadays. 1DU has not been
on much lately, 1RO of #Ht, Andrews, N, B, is
going strong. Through mistaken idea, this station
was reported aus heing & “U” station in Capada
for summer holidays. I1BO is a Canadian ham and
is operated by Mr, Mason who promises much
activity in future, IDN is lost, stolen or strayed,
1EI reports that [AI has returned, which is good
news,  New Brunswick has a splendlr‘l Zang now,
The A.D.M. for New Brunswick zent his report this
month by radino, (FB., 0OM), All siations might
try to follow his example as the gang seem to be
suffering from weiters eramp, generally. | BZ.
ADM. for E’ E.l. veporig a new atation in Sum-
merside. P.E.I., which makes three for the Island.
IBZ irx rebnilding his set und with 9AK should he
on now. 1AW of Sydney is keeping tab on Cape
Breton umateurs snd any stations down that way
shouid keep in touch with him and veport their
activities, 1BQ and 1KF of Halifax are making a
tonr of New HEngland States by Auto. 1AR has
been away from the game for a month, 1DD
handled four msgs. this month. 1DD will send
the weekly QST on 78 meters on Saturday and
Bunday nights, and would sppreciate a call by
radio immediaiely afterwards or a rd from the
Maritime wung Hing the Q8T, to show how much
it is received, (DD will listen in after QST cover-
ing waves ThH to 20 and 125 to 175 80 use any wave
vou Jike in calling.

ONTARIO DIVISION
€. H Langford Mgr.

General inactivity sum up the whole division ax
shown by the reports turned in. It is true there
are some fellows plugging away the same as they
always do and it is certainly » fine thing that the
division has some of that type. Many have legitimaate
excuses for lack of work and vow that as soon as
the holiday season is over better work than ever
will be one, Many fellows are accumulating the
needed paris for a real coupled transmitter for the
coming on.  Others are doing some fine summer
DX rec g especinlly on the ultra short waves. It
is hoped that the traffic slump will leave the district
0010,

X1t

A regular ham outing was given on Toronto
island vrecently by A.D.M. ®BJ for his (entral
Division gang. A real time was had by all inciluding
inspeciion of stations and such matters as station
schedules. Several of the Hastern Ont. gang have
visited the Toronto fellows during the Exhibition
there. B2IA iz now (.M. of S5t. James,

And now we come to a part which will mean much
to all the Western Ontario gang. Old time 3GN,
more vecently 2AR, has resigned from the position
of A.D.M. fur Western Ontario. Hyeclay asks for
le've of sbsence so we may expect him again. His

s
‘rhat his leave of absence will be short.;
i ent time the Western Ontario gang will please
al” reports direct to the D.M.
K@, 243 30H, 21; 3FC, WG, 4 &BQ,
1, 10; BNL 4: 3 ¢ BACQ,

VANCOUVER TDIVISION
A, J. Oher, Mgr.

ALBERTA—Alberta is well represented on the air
sach night, and traffic keeps moving in all directions.
48X is hack on with a 50 watter and hay a great
wallop. 4GT has now taken over the N, H. honors,
he keeps his two 250 watters busy too. 1[0 c¢an be
heard any night, and is a great traffe station. 40W
has heen at the coast on hoixdays and had the
pleagure of cttending 8 “Ham” meeting there. We
haven't heurd from 4IC lately. Guess he’s muoving
that hill back of his aerial, Hi. Mrs. 4DQ keeps
iraffic mmm\z i, great shape, and is often i‘(ard at
d 3 AM. 4AB says his total Lioss toner

Traffic:  4DQ, 2“: 4AX, &,

LDMUN’I‘ON 4AH has both poles down nud trans-
mitter in piec He will put in 10 watts soon.
4L iy taking h . Ticket air Vanconver and is
pected home fur a few days visit, His brother is
returning {rom the north shortly and will pnt 4(]
on the dl!‘ again. 4JF the R.I, for Edmonton i3
working in Hevelstoke, B.C.. until Varsiiy staris here.

G. R. Rice, the up at CJCA. intends installing a
Marconi M[‘4 which thrives on 10,000 volt plate
aupply. Thermionic rectifier 1 be umad. 4HF s
po\mdmu out with B0 watt 2W. 18 msgs., were

handled to date, the station being on the air shout
three weeks.
VANCO more sactive zia-

tions on the air and more ne this month

than iast month. and if interest k up at the
present ate we will sure put this ion in a
clasy by itself. Vancouver has sure to life,
traffic moving in all directions and eve v happy.

The West
Heptember
They have bm.-n feeding, the elephant
for these initiations. Bill Rowan wiil gladly give
vou all the information required. 'The new D.S. for
Edmonton is J. E. Sacker of 4HF. He has started
things moving in great shape, and ke i that district
with his 50 watt station. Alberta is repre*entpd
oh night in great shape, but no reports of working
VDM vet.

The gang are all prlmed for the big umvem‘mn on
Sept. 20th and wish to see as many ide “Hams'
present as possible, 3G0 takes the tor traftic
this month. 5HGG continges to knock ‘em dead with
his 5 watter. and SEF are bhoth on lar

handle traffic. Other siations heard on air
are: BAF, GBF, 5HH, 5DS, SHP, and 5BJ. 5BG
is operuting regulariy.

YANCOUVER ISLAND—&CT reports trattic light.

is E}bO Los Angeles vegular but hard to QS0
and iy building Low-Loss toner salsn trans-
mitter. B5SK has rebuilt his station with twe 50
watters, hnt has not beewt on murh.
Traffic: 5CT, 6 K

PRINCE RUPE
of tryving to getl
~-[LM1

Coast gang are pullmg: & convention on
th and expect the time of their lives.
“Wouff Hongs'

hrough with word
{Tnx, OM

{CH comes
things going again.

WINNIPEG DIVISION
Jo E, Brlckett Mgr,
is mckmg up. Mot of
are back st the key and many new .
beiug heard through the division. Summer QRN
is rapidly elearing away in this divicion. after siamm-
ing us harder than it has ever done before, Fast
and west traffic routes are being re-established hut
th ~umhern routes are very slow in breaking through.
Prin Albert, Saskatoon and Buchannan are going
o nmke the Worthern Haxk. route a sure
and “Dad” at 4CR, with that whale of an
{"(:‘/)')71'1'!4114([ on  puge XV

25T FOR OUTOBER,

Rusiness the old timﬁr-ﬁ

2
o
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IMPORTANT NOTICE

When preparing a list for QST, it is
essential to observe the following rules:

1. List the calls neatly on a separate
sheet of paper with a line of space between
lines; do not embody them in a letter.

2. Arrange the calls as they will ap-
pedr in QST: across the page numerlcallv
by dNtI‘ICtS, alphabetically in each distrief,
Canadian and foreign calls listed separ-
ately, state whether spark or C.W., and
give period of time covered by the lst.

3. PForms close on the fifth of the
month preceding the date of issue ot QST.
Make vour lists eover the period from the
first of the month to the first of the next
]if possible, but don't let your list come in
ate.

4, List only ealls over b00 miles distant.

HEARD DURING AUGUST

unless otherwise specified

J. L. Menares, 8FJ
I.e Blancat, Gan B.P. France.

Ia,rf. 1bie ibzp, lecez, lemx, ixae, 1xaq, lze,
Aagd, u, 4kf, 2pd, 2rd, 2rb, 3aid, #bj, Zbta,
cdk, Mfk <hh, 5fc, alr, Joh, 4ft. 4io, 4lx, Set,

Ozt, Receiver {(0O-V-1).
All cards

&dnf, 8cyi, dxxs, Ycog, 9abf,

Hrd 550 11.8. & Cunadian st'ns to date.
answered,
R. T. Wright

2 Grove Park Tervace, Chiswick, London, W4,

fxam, ixar, izah, ixaw, lxw, Ixz, lxu, lalw,
ibgf, layf, lajk. Ive, laae, iaja, lafn, laur, ler,
2xib, Zbxd. Zxab, Zmb, %aw;, &aji, 4xec.

.l.wm (; Moreira,
Curityba, Republic of Brazil,

Between May 191th and May 31st: CBS8, fb
itirnguay), ub, (Rio de Janiero) caf, lxz, Ixam,
kdka., wyy, 8vo, Bat, lakf. 3hh,

Carlos Bragglo, DAB ex CB8
Bernal {nsar Buenos Au‘es) Argentina,

June iHth: Yamb, 3bay, 9blg, @4dby, tavl, Zbuy,

2tx, &bnu.

C. N Nayior, 581
43 Hill Crescent, Longden Road, Shrewsbury, Eng.
Avgust 23rd; 1aur. lbes:, 2eu, dua.

W. G. W!lkmson, 4AR,
21 Melrose Street, Rosiyn, Dunedin, N, Z.
March to July).

ihw, Ixam, lukk, 2ar, Zmo, 2ik, decu, 4nx.
iy, 4zl bald. Saih, Samo, bHary, kh, 5ay, bBpn,
hagx, 6ano, Gasr, tawh, Gawo., Galk, darb, 6ank,
Gaos, @buo, 6ébur, 6bfa, #blfw, 6bvr, 6bri, Scgw,
Gemi, Gum, Gik, Gxad, Tpf, Tse, ¥Bugo, Kbep, Yagk,
f9adi, 9aul, %bep, 9bez, Yepo, Udzv, 9Ydge, Ime,
9xax, Yxha. Yzt,

5. K. Lewer, 6LJ.
32 QGascony Ave., West Hampstead,
London N.W.6,, England.
(July 28, 27, August 3, 10, 17)

iabf, 1afi, laxa, lbdu, lbdx, 1bie, iboa. lbzp,
ieab, lccsz'. igv, 1ka, fra, 1sf, lxae, lxak, lxal,
ixw, lza, lzab, 2aui, 2abu, Zafp, 2bab, Zby, Zbye,
Qewi, Zeg, Zoue, Ziw, 2xi, Zaol, 4upv, Aav, Yedk,
dein, ke, Sng, 3ov, Epv, Suh, Sxx, 4dx, or 4bx,
4ft, 8udd. Bavi, &dn or 8dd, &f].

Can.s lar, law, lba, 1dd, lei, Oxw.
All erds Q8I/d.

QST FOR OCTOBER, 1924

Major Raven-Hart, l.os Anes, Chile. (Chilean 9TC)
Heurd since Jnne iajp, leez, lgv, 2egi, 2xi,
3ix. ,!abw, 4fs, Aft, 4iz, 4je, 4sa, 4sq, namw, bek

Aft, hnj, 5vn Gegw, Bbre, Sc xs8, Yamb, NKF.
Cuban 2hy, Italian Navy ship 1HT heard while
at Bahia.

Fernando Castano, Fernandez De l.os Rios, 25,
adrid, Spain.
{Spanish ARZ2}
dali, Reyi, 2rs,
eAR” would be glad to hear from American smu-
teurs,
QRK my 100 watts? Answer to name and address
above, On air after Qct, ist.
1CNA on board U 8. 8. Acushnet,
Woods Hole, Mass.
4uf, 4bx, 4dx, 4ft, 4hz, 4io, 4ku, 4mb, 4sa, 4sh,

4un, 4xp, 4zd, SBaiv, BHaiy, Hakn, bHape, Sen, Sdn,
Shp. Smi, 5nj, dnt, Boqg, Hot, Sph, brg, bSsg, duk,
Gvv, 6bwl, Befz, Segw, Tagi. Takls, Tob, 9aau, 9aey,
9ahh, Yahp, 9ahq, 9ajs, 9alb, 9aot, Yapy, 9ato,
9ayh, 9bak, Obbx, $hex, 9bel, 9bfx, 9bga, 9bgn,
9hib, 9bim, 9bki, 9hlb, 9bmk, %bmu, 9bna, 9bpd,
9bpt, Gcem, Yeen, Feid, Q"!p, ucnb Getr, 9dbf, Ydet,
9ddp, ‘;’djd. adlw, 9dqr, 9drr, 9dnj, 2dxq, Year,
defz, feiv, %eji, 9ekh, Yeky, deld, Yem, 9es, 9fy,
9hm, 9hp, 9hu, Ghw, 9kaq, Yuec, Htt. .

Bpecial: ::sxx, 3zo, dxg, 4zd, bzas, Vzx, Yza, 9zt,
9zk, 9xbd,

E-'hone: 4dx, 47t, &bre, &dat, %xab,

Can,: lar, lba, 1dd, iei, Zhe, 3afp. 3ba, 3fc.
ner, She, 3kq, 4vh, 3wp, 4ab, icr 4dm, nfv, nkf,

whu, wup.
Foreign: uft,

S5ZAV at sea
{eq, d4fs, 4iz, haex, Hagl,

Tampico: 1let, .
fail, bagf,

ﬁa,gn, fxamk, Sacd, haef, Samw, Gaih,
Haen, Hua, Sbo, Bek, hes, Bew, Hgi, big, 5Hii, Him,
5nh, Gnn, #nj (loudest), %ns, boe, Hox, hoy, 6Hpk,
fax, bre, Ma, suw, buk, Hux, Bvo, Bvu, Swy, Bxaw,

hame,

Hxab, Sxbf, Lzas, Gbbh, 9Yaau, Pahn, Y9amb, 9aim,
9avy, 9bkk, Ycvm, Ycee, Je]h 9eky, 9vym, 9me, 9zt.

'Mex.: hx. 1k. Cuban 2by. Kdka, wgy 100
meter,

At Puerto Mexico, July #%: BHalz, bee, bhp,
fre, buk, Hni, Hns, 5zb, Szd, 9dqu. Kdka.

At Fronters {Mexico}, July 25th, 1924: lxae,
5pk, Hakn, bagn, Bfm, bft, Fhg, bnji, doq, Hua, buk,
hvy, Sxao, Hamb, ‘dgm i\dka

t2BN at sea near Hamburg, Germany.

Aug., 23rd: igv, ibat, ihvb, iyk, 2by, Zrb,
2bbx. 2bgo, 2Zbmr, 2bgb, Zcei, 2ebk, BbJ, 3ge, duzo,
Sbna, 8bta, 2eccv, 3ein, 4sb, 5nj, 8cko, 8hv, The

joudest by far was lgv. Receiver, lbgf tuner and

1 step.

Can. 3VH, 86 Madison Ave.,, Toronto, Ont.

{4ft), (4bx), 4yy, (Hakn), Bafa, Sce, &Hin, Bog,
{9aau), (‘?ak=) (9arf), (9azr), 9Ybex, 9bdu, Ybmk,
dbtk, (Yecei), ‘%ckh, (9dfq), (9dol), 9dgu, (9dujy,
{9ebh), Heht. fied, (9Yuc).

Can. der, (vdm), abt 400 m South of Htah.

Foreiygn, pos, uft,

A, Emich, U. 8. 8. N, 3
New Lnndon. Conn
idb, idl, tub, lge, igh, 1hr. tjw, lkr, 1kv, loa,
lov, iow, lpy, lrg, lro, Iru, isk, lum, izk, lup,
tsae, laap, labf, tabi, labt, laex, lafa, 1afc, 1afi,

tafl, taht, lafu, lahl,iaid, laix, lajr, lajt, laks,
1all, lanh, ianq, laos, laqi, laur, lavi, tawu,
lawsx, laxa, laya, lavz, tazr, ibeb, 1bey, lbdx,
ihie, 1biz, 1blu, tbmr, ibpw, lbage, igu, 1ibag,
thrj, 11btg, 1hwi, Jleac, leex, -cgh, Legj, leig,
iemp, ]unx iepi, lewp, lsap, 2al, 2bt, 2by, Zej,
lev, m, 2%v, 2gk. 2iu, 2iu, :x, 2le, Zmo,
2rb, 2 2um, 2wr, Zacs, Z2aef, Zaeq, 2aecy, Z2alg,
Yukn ) fapy., 2asx, Zane, Zaup, Zawyv, 2bbi,
2bbx, 2beo, 2bjo, 2bkr, ?bmr, 2bab, 2bge, 2bar, 2brb.
Obxw, %eck. Yego, 2eqr, 2ehg, Z2ejo. Zekl, femk,
geok, 2egl, Zeqn, Peqz, Zeri, Zero, Zerw, 2eta,
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:.‘em, 2oy, Zevy, Zewj, Zexk, ucgb 2xab, 4ch, %fe,
na, 3ka, 3mo, 30e, 3oo, 3ut, t' 3tt, Suo, 4zt
Bucr, 3afp, Iago,  Aaha, danj, daoj, Sapv,
Jang, dawv, 3bel, 2Zbde, 3bkl, Sbhnu, #bta, Ibtu,
Zbuy, 3btp, dbvd, 3bv), Zedk, 3che, Segs, 4ft, 4ml,
4gv, 4io, dle, 4oi, 4rt, ixe, bft, bgh, bub, HSamh,
Hgw, Bawt, 6xa {(d), 7fd, Tzu, Taen, Taew, Tazx,
8aq, 8bt, zhv, $kt, 8nu, 8pj, 8pv, Srk, Brv &y,
uf, %, Baan, Saig, Sail, Saqd, 8avl, S-sbko 8ble,
3bnd, #re, ibrm, Sbsq, %bte, Sbhue, 8bvd, 8clc. Belx,
Renqg, Seav, Sexm, 8daa, Bdgf, Sdgp, Sdmr, Bdsn,
Rdte, #duf, Hgou, 9vh, Dxw, Uabb, 9af, Sagl, Yaps,
Sasy, Yavh, Wbti, 9bwf, 9Ycee, fezma, Odoe, 9dqu,
Gdlj, 9dsl,

Jupu, dxap, 6xa yrobably éxad,

Canadian 9al, 3fs, bHap, 4mx, Zab.

1AAC, Framingham, Mass.

All below 100 meters: {4io), (dsa), 4xe, (4xx},
¢4zd) Hame, 51, Bon, (Yaeil. %ahq, Bauw, {(9Ybex},
Geew, (9cii), {(Ycip), 9cvs, Yexx, 9dbf, 9det, 9did,
9dpx, 9daa, (9elb), 9eld, (Yem), 9tt, 9xbb, (9za),
9zt, {nfv}, (nkf), (va) WWY.

Foreign: Ipz, poz, uft, cb2 (qra?)

1ABA 4-8 Summer 8¢,
Hyde Park, Mass.

4dx, 4ft, 4rzm, 4uk, bajf, bBbx, #aex, Sagt, Sah,
Rapn, Raq, 8avx, Sbey, 3bjd, 8bp. 8bzg, 8bzr, 8dmr,
Rdmz, 8qh, 8z, %aal, 9ahz, 9bgf, Ybmu, 9bru,
Obuy, defk, 9mu, 9tw, %uz, 9xby, 9zt. whu.

CGan. 2-be, Soh.

French, “Paris” and uft.

German, lpz.

Argentina, eb-8.

Norman H. Mlller. 1AWE,
25 Phillips Street, Provxdence, R. L.

4bl, 4dv, 4dx, 4ft, 4hr, dhw, 4io, 4oa, dru, 4sa,
4wnd, Hagn, Saiy., Samh, Sape, dagp, Sdw, Hin, Bru,
vy, Gagk, Gapw, O6awt., 6brf, 6bt, 6bvz, 6bwl,
Gegw, 6chl, 6enl, 6pl, 9aadq, Jach, Yaei, 9aey, Paoco,
9bex, 2bfi, 9bhi, 9bkj, Obkk, 9bmk, 9bpf, 9bty,
Sbup, Scan, Yedv, Jcfi, Segy, 9chi. Hcho, Yeip, 9co,
depu, 9dky, 9dms, %doa, Hdag, Decs, Hermn,
Qeky, {ixbh, "hcbg 9za, 9zt

iPY 34 Ellington $t., Longmeadow, Mass.

thx, 4dv, 4dx, 4ft, thw, (dio), dpk, (dpv), doa,
dua, 48y, 4xx, 5in, foq, Sak, Gsyg, byv, Sagn, Gape,
; Gegw, 9em, 9hm, Yhr, (Dhwi, (9o0a), 9z,

Y, Yaau, %9aal, Yacq, %agl, vaic, Dail, (9alb),
{tew), 9ato, %awm, @beb, 9bki, fbmk, 9bmu,
9bvn. {(9btk), %bye, {fcecf), {9cco), SJedv,
(Beek), Hefs, 9eii, (9ciz), Bemf. (fcwpl,
Seze, 9dbi, (9det), 2dei, 9did, 9dkv, 8din,
#doe, Odaa. 9dage, S9dau, 9dwx, febh, Yeky.
, {9elp). 9xbg, 9xbh.

Canadian, 3oh, der.
“shnrt wave, nkf, nfv, nerk2, poz, ydm.

Ehzabeth, N,

2AEY, J.

iabs, laco, (1aeni {lahl), (lajo), tajt, {1jx),
¢1all), ¢1bbx), .S.bym, lemx, {igh), (lzt), 1irq,
ige, (3aee), Sapi, Savg, (Abez), 3bkl, Ibmn, 3Ibta,
3buv, {(dedk), dedn, icfc, Sege, 3che, (3cka)
Ackl, ¢3xan), ¢3bm), (3bu), 3dk, 3lg, (3mk), &
(Rqt), (4ft), dhw, dio, 4it, 4ir, 4pv. SHape, nfv,
.:“mu'. Enj, 5em, Bvv, Awi, bzb, Gegw, 6lv, 5tp, Saat,
{Raem)., #aii, Bams, (8vd), &bbf, 2heb, Abhy,
&hit, ‘Sbklr, Zhoa, ‘*brc fhzf, Beei, (8cmh), Heng,
{Reon), Hepqg, {Beud), Kecuv, (Rexm), Rdaa, Hdgo,
Rdgw, Rdhq “dhu, &djf, (&dki), 8dmv, (8doo}, Hdog,
2dsn, thw. (%aq). 8bp, &ecbh, Rgz, &hv, 8ku, (Suf),
wir, 8wz, Brh, 8rj. Ksf, 2tt, (9taa), 9afk, Varp,
ﬂhm, Ebhmu, .‘ib%t. detk, 9diz. de;v, ghk, 2hw, %vm.
Can, 2bn, (3ch),

2CYX, Bronx, N. ¥.

(ubf), iiafa), lajo), lajx., (lams), (larf), lanl,
taveg, (laxf), (ibbx),{1bee),(1lbgg).i1bkf), (1bkp),
{1btt), (1lbgf), icab, lcue (ilemx), (ldf C{lge),
(1bhe), lka, (ifn}, {(ine), ipl, fpy,

(lrwy, (ised, lxmw, 1lzo, (lvu), 4af, 4

ifs, (4ft), 4wa. 4gw, dbr, thw, din, A

{40z}, 4pv, 4ru, 4d4aw, 4un, (4mb)

g‘%ayv;. fianiy, Samn, Sapc, barn, ;
spk .yp\v Suk, bHxa, Bas, Gawt, degw. The, ¢

. Tit, Tno, (8ay), Rbn, {8bt), ¥ {Raf), (8tt),
(8uf), But, (fva), Saan, Yacm, (%add), 8=zer,
%ain), (xakk 3 Rago, . Yavi, Havx,
maxfh Kpkh, , (Bcei), i(8cetd, {8ede),
(&eet), (8c]c) Beni, Rena, %cud, Rewu. Rdaa, 3dat,
Zdem. S8dge, Sdkl, sdmr, Admt, {(&dnb), {8doq).
fanw, %ado, ‘3afk. fgii, 9ako, (9aps), ’)arf farr,
i4ain), 9avy, 9bee, Yheb, Obiw, 3bjo. 9bna, (Bbmk),
Shmu, %hpt, Dhap. Obty, Sbwp, Bbyve, 9hyt, fcef,
dech, Yeew, 9edv. Pefi, fefk. Heip. ("Bc'kh)_. L EIT
Xiv

devi, 9dbi, fddel,
deky, “elb, deid,
Can. (Zbe),

. Odlw, f9dpx, 9dul, 9dvw, 9ebh,
9eji, Dav, Bes, Shr, qu, {Yuc), 9te.
Pog, (.’thq), 6\300), 3ni, ¢3vhy,

3TF, Ruxton, Md.

tleen), A’"*nk), {af, {4dx), (4hwi, d4io, (4ir},
4tj, (5aiy), (bakn), {Sapc). Bmni, (Ssg). Bvv, Huas,
Gegw, Tot? (8dfm}, (9apy), {9arf), 9azr), 9bch,
9bgx, (9bki), 9bmu, i}bmv, pry, {9bwi}, (Ocbhz},
{9cew}, 9cej, Defi {Ycoc), Yeov, Gdbi, (%dbmj,
{9dbp), 9dfq), (Bdma). 9du3, ¢dvi, (9dvw}), 9abh,
iYefz), (9gp), dle, wlz), {(Que), {9zk).

Canadian: 3gk, 3ni, (200), vdm, nkf, kwhu.

French: uft,

German: poz.

Porto Rico: (4sa).

3HW, 3CS, ex-3CP on Delaware River Expedition
See ‘WCommunications” in this issue.
Eiept. 13th; tgh, izt, tbef, ibtf, Zrk, 2xd, Laar,
Zeuk, dexi, Zeyw, Zae, Zbg, 3mo, Bwh, Sabw. Racr,
Sedk, 4kk, 4mb, 4qf. isi, bek, Smb, oqh. nuk, bHalz,
aamh. 5aqm, 3ako, R¥bow, %byb 8byn, Hced, ¥emt,
dcoo, 8dmy, 2adh, Objl, 9eii, Hded, 9dth, #xbe. nrj.

4DX-458Y, 302 N. Main, Greenville, So. Car.

{1abf), labs, lmer, laii, lajg, lajp, lajx, lalj,
lapj, tarf, layt, lbag, {(ibb), lbbe, {(1bbo), lbdx,
t1bgq), ibie, {ibiz), ibjo, tbrx, ibwj, lack., leaz,
lego, ickp, lemp, iepe, lepo, leqn, letp, i{fb, igv,

1ii, lkc. Imo, imy, lrr, (lrw), isf, {(lsz), lwj,
Ixu, lzm, (Zaay), {(Zacs), Zagq, Zayv,
2bgg, (2bgi), 2bgo, (Zbmr), {(2bab).
2hvy, Zhy, {(2byk), (Zecac), Zedv,
2cg,  2enk, (2capl. Zeqz, Llery),
. 2dx, {(2kk), ';-He. {%lvy, Zmt, 2rb,
rk), 2ry, {28y), Zwe, Zwd, (Iwr),
bf, Zxbu, {3ach), Saer, (3adb), ‘iadc. Badi,
{Zafs), hagpf, Sshp, davg, 8Suxji, (Saky),
dapi, BJapu, Bapt, (Sapv), (3aqgr), {(Savaj,
Sheh, 3heo, (8beg), (3bm), (ibmn), 3bmaz,
Ibno, Zhnu, &hnf (3bta), {3buy)., {3bva}, ,nb\H,
3bvu, Abwt, Sea, %cbx, .»m’u, 3ecv, {3edk),
<"¥ce=1), {3cfed, 3egd, 3egnm, {(3cegal, (Scms). (3chc),
(3chh). (5(‘13) Hcgm) Jekl, 3da, Rek, Bel, 3fb,
Spe, ,;.:k, dem, 3gz, (3hd). (3hh). {3hai,
5if, Sig, (dmf), Zmo, (Inf), 3ni, (Boe),
Aoo, (dat), {(3ov) (iph), Saf), (5ta), (3tf),
3t ‘mv Auh, Ax 3vh, (dzd) dzh,
3w0, Aum. Sabe, aaj). (5 Bady,
baex, bHagh, Gagn, (baga), Sahd, ie, Haiu,
Huj, thajh), (bakw), bHakz, balz, (amh}g
M‘Saumt {Bape), Sari. {une. gra? Sazn, urs
{5bp}, :‘ack, Ben, Hdw, bew. (dek}, % Bim.,
(Sg‘i). Sgp), Bew, Bht, bhu, Bik, Bin, 5His, (5;{)
5ir, (85ka). Bkel, Skm, Hkn, L5Ir),5ma, S5mb, Smz,

fnj, Snn, 5na, (Bnt),

Snw, ”mq. ka 5qh
Grd. b

Bai, Sak.

Buyz, Grg. brh, Mu. ":rx. Hrz, Suk, HSum,

Sux, (bvv). Svua, 5Svx, Svy. Swa, h, {Bwi},

(hwod, bHwp, Bag, Gaat, Gabt. Gacm, o6afz, bage,

6aid, Samg, dand, Baol, Haos, (Bapw), Gavy, Hawt,

hbbm bbcg‘, 6bep, bbeh 6ben, 6bfw, (6blk). Sbpp,

8brf, scae, Schg, {edn), Sewp, (Begw tﬁ)ftPn), Hehz,

éekp, Bep, 8dd, Geb, m, Ber, 6fm uraf, 6fp, 6ih

ara ?, akl, 8jf ura? 8lv, Bod, 6pl, 6y, bxad). axl,
k, zur, Gzah, &xbe, Tach, o3

iy, . e, T4, Tfq, ohw, Fit,

qu. .ot Ttt, Tuu, Twd, Tzu, Sabp,

(%ads), Saej}, Raer, (Bago), Kugw, (5

(Rajn), k, {R%ab), Zalf, Salk, Kaulp, £

Sapw, (Raql, :«aqf Rryk, Rart, (’h\tp) {Raxf),

saxt, Baxx, {(Razgy, 8bbm, 3bda, (&bdv), ®hiE, 2bfe,

{8bgz}. {8bhe), (‘Sbhf) gbhj, (8bho), ('8bit), fone,

8biz fone, i-ﬁbjk), {8bkh), (8bkm), (3bik), {8blp),

8blw, #bmb, Zbmt, #bnf. 8bnh, %hno, {8boel,

(8boy), 8bp, 8bpa, Sbpl, (8hab), (8bre) fone, #brj,
{Bbrmj), #&bsaf, (8bsu), Xbvr, 8bxm, %hxv,
bze, (Reab fone), 8eb, (8ce), Heei. feck, dt.
dx, %eei, Befd, (8chp), (Bevp), Bcke, fckm, &clo,
{Bcon), Beqh, (Reqx), Bera, Serw, (Seta), (HBeund),
Reux, %eva, Hewd, %vsl {Bewp), (Bexi), (Bexm),
(Rexwh, Reyt, Sdan, (8dafl), 3dat, 3dbm, 3de,
Sade, Sddx, ec, 8deg, (8dfm), Bdfo, 8dgl, Zdgp.
S8dgr, (Rdgv?, bdkx {dkm}, =dla, ’sdmp Rdnp,
Bdmx, (&dnf), &dnx, Rdpe, bdpl dpo 8dak, {4dan},
#dte, fdua, Rer, (8f3), Bim, H&in) Bga, Bpe. Ras,
[£:3 ) Nhh)qra??? Shm, %hv, #&ke, ‘*kg fone,
% ik, (Bku) hqm &nb, #ad, Arj. Sre,

vq), Bvt, I-(wri (Bwzl,
g grat, ae, Hzafl, bea. dani,
Dado, Uagl, Oahl, Haic, 9ain,
9asf, Dash, 9ato, %auc,
Save, Dayl, fayx, f%baz,
9beh, 9bhd, 9bhs, 2big,
(dbkk), 9blm), (8bmk spk),
abty, Hhuk). 3bvz, %m.
{9ceo), Hces, Peov, Jeew, Yedz,
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$ub,
Yanv, Daaw,
(9aps), (9arul,
fSaun, ({(9auy),
{9bex}, Hbe,
Hbik, 9bk,
9hre, Bbhrx,
4eb,

EJa;J“u,
{9alb),
t9aud),

9beb, Bbee,
{9bio}, &hin,
9bmu, dhrd,
fecan, %cah,



gefi, (9cgni, {Y%cgaq), Jeii,
{9cze), Yczm, 9czo, Yerp,
9dhs, (9dje), 9din,
9dmj, 9dng, 9dnh, {Sdoe},
{9dsl), 9dsx, ddte, 9dik,
(9dxs), 9dxy, {(9eak),
tei, Yeiv, %eky, 9el. (%elq)., Yenw, {(fed),
Bes, Uge, 9gs, Yhw., 9nu, Yeb, (Ynu), %oa),
Ypz, Uss, 9ta, 9nz, 9ne, 9vz, 9wn, 9xbd,
vak, Yyi, Ozc, fzg, Oxt, Bay.
Mexican: gx
Porto Rico:
Cuban: Zby.
Canadian: lar, ibv, 1dj, idt, leb, (Zbg
2fw. 3abb, Zadn, 3ba, (3gg), (3ly). (‘50
(3ta), (3we), 4el, 4co, 4hh, beh, 5go. 9al.

4RR, 290 Wofford Campus, Spartanburg, S. C.
iaac, imhw, lajp, lajx, tall, lang, lany, larf,
tare, laur, ibie, 1lbio, Iblx, ibse, {(1bwj), 1lboq,
tcer, lemx, Lemy, lekk, lepe, leue, lei, 1fu, lgu,
irv, 1Int, lwv, ixae, lxaq, 1xw, 2aae, labt, ladj,
Lapd, 2ars, ablm. 2bjo, (2bgb), 2bgh, (2brb), Zbye,
2bzo, Zeii, L.cee 2ehz, Zend, lenk, 2epa, leqa, lerp,
""*xe Zeyx, 2¢yx, 2by, 2cu, 2dx, Ziu, 2mo, Z2mu,
2kf), 2rb, 2rk, 2x,1 2xx, 3aoj, Z2abw, 3ack, 3adp,
:‘:;aem, Zaer, 3Rahe, -3ats, 3api, 3apv, :Sa.hp. 3auuf,
3auu, 3avr, 3avn, yayn, 3bco, 3ble, 2Zuy, 3bva, bng,
Sbta, 3bsb, Ubwt, 3bdi, 3bvi, (3bmn), Shux, 8bie,
3btx, Svki, 3che, Beka, 3ckl, 3cuu, 3ege, 3cin, 3efe,
3eze, 3ejn, 3edk, 3bg, 3bj, Zea, 3fs, 3Afr, 3ge, 3hz,
3hb, tjo, 3kl, 2le, 3il, 4mb, 3me, 3ph, 3sd, 3tf.
8nu, Sav, dzn, 3zo, badv, Hagv, Haer, Haey, bamf,
bago, bajh, bape, dmex, Sari, bfs, (5ka), &gi, bko,
opk, bnj, Hoa, !_"-qo, Bru, 5to, dua, bHvy, Hwo, HxAa,
fuas, dawt, daws, savy, degw, Ghel, Teco, Tgr, Tae,
9aa, 9aaw; Oaal, 9aat, Yayx, 9arr, Sazh, Qazy, 9aps,
faxp, Yasu, Wani 9auy, Daei, %arf, Lauw, fYavw,
9a00, Y9aun, 9ado, 9azi, 9bkk, 9beb, 9baz, “Ybmnu,
9bkj, (9bmk), {(9btk), 9byt. Obtv, 9bwy, 9bhb,
9bpt, 9bpx, Ybmo, 9ehh, Hcbb, Bedw, Jepu, Yefs,
'-wng. Bemi, Yesz, ficdv, Yevl, 9etd, Ycoc, 9cfz, deah,
d Genw, 9821, 9cap, (9cek). Yedp, 9efi, Gcee,
adbf, 9dsa, Odbm. (Bdtq), ODdat, Sdwk.
(Qdmj). dep. 9ddp, 9dvw. 9dnn, 9dxr, 9dbj,
9dex, Reis, 2eld, 9eky, %av, 9bk, fea, Ycm,
, Des, fed, 9fj, 9hm, ¢hp, Yhr, Yhw, Yoa, 9az,
9xbd. ¢xhe, $9xbh, Yxw, 9zb, 9zt, nkf, nfv,
xhu, wej.
Can.: lhq, lei, 2be, 2Zeog, 3ad,
{3he), &sp, 3vh, bgo, Ybe,
Foreign: pui.

(Ycea), feee,
Peow, (acp),
9dae, 9day,

Yeej,
Yesu, 9cxx,
t9dgv), (9dhD),
adlw,
ddsa, 9dsh,
fOdxa, 9lxn,

(9diz), 9drs, 9dlo,
Sdpx,
Bdun,
defe,

Adrr,
tdwx,

«ije.

2bn,
3ph,

Jaa, 3bg, 3eo. 3fc,

Sbhw.

M. Castro Fernandez. 4RL. and
A. E. Saldana, 4TL.
No. 13 Olimpo Avenue, Santurce, Porto Rico.
tabf, iaeg, lar, legv, lgv, Irf, ize, Zana, 2bmi,

2bmr, :quh. Zhy, 2cqz, 2cuk, Zexv, Zig, 2kf, 3bco,
Bhva, 8cik. 3ejn, Seo, 3drs, 3zo, 4ai, 4bg, 4ft, 4fu,
4jo, 4kl 4pk, dpv, 4rr, lsh, Bajh, 5Sni, Swi. Sapo.
8ble, 8bre, Kdgt, bdt, Sxbp, Yaan, Ybmk, Bech, Deee,
9eld, 9zt, nkf, w
Foreign: poz, lpz.
R. Bartholomew, 48A.
Carrochales, Porto Rico.
tiaael, lahw, ¢lall), tasm, lay, lbhwi, leg,
leky, (lemp), tpk, low), (1rf), 1sf), 1vk), lxam,
ixw, 2aft, (2agb), 2bfm, (2eac), (Zeun), 2ix, 2pgk,
2ku, Zxab, Zbeo, dbva, 3ein, 3ein, 8xe, (dte), (ft),

4io, 4js, 4pv, 4doa, 4sb, {dxe}), {zd), Bam, Snj, Begw.

#bhpa, (Reer), Befi, Reyi, Zzg, (9aic), 9aii, 9%efi,
Poz and Paris are Qsa hr., Also 2yt calling lecem
tdaylight).
5JF, Marshall, Texas.

ghae, Zegz, Bzr, 4ai, des, (d4du), 4dv, (4dx), teq,
Afg, ifs, Mt 4fx, dgw, (4hz), dia, (4i0), 4iz, inz,
(4on), 4paq, dsa, (4siy, 461, 411, 4zb, 8adm, 6brf, beae,
fego, Gegw, Beng, Heto, 6mh, (Baal), {Sabm), Raip,
Bavx, (Bbei), &bhe, e(brv Seme Sewp). Bewi, 8dnu,
8doe, Sdom, (Xdsn), Zhv, Hry, bh, #zg, vdm, nkf,

whu, kdka.
Mex,: if.

8KC, Plaquemine, La.

2hy, ‘?’-bqb, Zevi, dad, 3age, %auv, 3buy, 3Sbva, 3buv,
3xav, 4dt, 4dx, 4kk, 4nd, iqf 4an, 4ua, bek, ."wf'm, Sei,
Shp, Bin, Bif, 5im, me 5mi, Bnn, 80j, Sog, 5ph, bgh,
hae, beg, Hzk, Saai, Dacf, badv, Sagv, Balr, Bait, Bape,
xapm, Hzas, Baamo, Beek, Begw, Res, shv, &it, #vq, Byn.
Buey, Sabm, Ralw, Sanm, 8apw, 3art, 8bma, 8bre, Seta,
Kewe, 8cxm, %dbm, Sdbo, 8der, 8dem, &dge, Rdnh, %doo,
9o, Ytg, Ove, Ozd, 9aau, 9akd, dach, Jasz, Yatt, Sbaz,
Sheb, Yhjip, Ybpd, 9bp.v. drean, ucco, Yofi, 9cjs, 9ckh,
Ychv, 9day, del, 9dix, 9duj, 9dun, Peji, 9eky, Oxbe.

Can.:  lad, 4er.
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5AJH, Abilene, Texas

1bwi, 2eu, 2gk, 2rk, {or irk?), 2x:i, Ms. (410) 4kl
toa, 4pv, 4tj, 6ajd, Gaji, batz, Sawt, Gbjx, (6blq),
(Bcae), (6cbb), Geet, i6cek ), (Bego), (Begw), beng,
%ji, (6of), i6vd), (7gr), “no, 7sf, Tzn, Bbet, Bbre,
8bxf, Scde, Sewu, (Reyi), (8dfb), Hdrp, 8xs, (9adr),
‘aahJ. lBaks) (Yauw?l, (9awm), {(Yayx), %bex, 9bfp,
ubhd, (9bgh), (9bzij, (9ccw)}, 9cee, (Hefi), ¢
9efy, (9eip), (9Ycog), (Ycpu), {9dei), (9dip).
{9eak}, (9Yeam), Yeao, (Yeht), Yeky, g‘.)ela).
{9qw), (9rb), 9xbb, T92t).

Can:  3aa, 4fv).

irv, {2cee}, (2chz), 2eyx, 2aqs,
Abta, #rv, (4af), (dfq), 4by, 4pv, (Bagk), t}alf.
(bcgs), fichl, écrx, (8ms), 6py), 6tn, (Bvd), Tegr,
7io, Taec, (8ada), 8cei, (8dbm), 9bqy, (9cla), (Yeyz},
wdid, (9dxwj.

Can.: 2ba,

Hot dawg!

6FL, 1749 Magnolia Ave., Los Angeles, Calif.

lms- 3ey, 4pb, 4xf, Sank, Baz, Hbc, bee, Hdo, blq,
Smi, Srg, Tacf, Taecl, Tacr, rahs. Tale, 7aif, 7akk, Teq,
Tga, ’i‘gu, 7ij, 7im, %io, 7it, Tkn, 7id, :In, Tw, Tmv,
inb, %no, Tob, Tod, 7ok, Tot, f7pz, Tqe, Try, Tub, Tun,
TJzn, Baj, 8cwp, Rdu, 8xs, Yaal, 9abe, Yach, Jact, Yahs,
9ajr, Yamb, Yano, 9ash, 9asz, %ax, 9bsw, 9bun, 9bx,
9ear, Yeav, 9cca, fJcet, %cdr, 9cfu, Yefy, 9cju, Yend,
9co, Ycpf, Ycpu, Yesa, Ycto, Yety, Heus, Yevu, Hded,
9dkv, 9dt, 9dte, 9dga, 9dge, Yeae, Yeam, Sely, %ejn,
deky, 9jn. 9ka, 9td, 9tf.

Jan. . dgt, Spe, Sg,i, bgo,

{%hn),

3bdi, 3bfe, Jbnt,

{4iv), Bav.

DX wx agn, Hrd mi ew?

bgt.
2823 East Sixth Street Los Angeles, Calif.

bajh, 5ak, afkd, Sakn, 45amo) 5im, Snj, Hod, Taby,

Tagi, Taly, Tfr, {Tgry, Tgv, 7ii, s, Tno, (inw}, Yok,

{Tae), (‘7sf), Tui, 9amb, 9axx 9cfi, 9ecld, 9dkv, 9doe,
9dxy, {(Yeam}, 9eky.
{lan.:  (Sen), Sgg. 5go.
8CTE, Brookdalc Calif.
dpb, Bagn, Hajh, Rakn, bBamo, Bbu, bGef, bgf, blg,

Hmi, bux, 5xv, (Tawz}, (Taja), (Takk), (Talk), (7av)

{7em), (7dd) (7dz) (7gr) (Tgv), (1kb), (Tkv), (7i8)
(Tmf), (Tno), (Inw}, (Tpi), {7pz), (Tay), {(Tta),
(Tun}, {(7vn), Bapn, $hit, KSbre, 9ado, Y9agl, Yahs,
9bm, Gbhng, 9hxe, %eau. Bees, Yefi, Beju, 92epu, 9dbf,
adkv, Hdng‘, 9dpx. Yene, Deam, *)efv, Osw, 9at.

Can.:  4gt, (5ch), (5gg), (bgo

%nuth American : Venezuela bq(} C9G—RA 7 pse.

6 BBV, J. Barsby, 518 W 50 st.,
Los Angeles.

sado, Bamo, Sao, Hen, Bgo, Slv, 400-6s, Taak, Tucf,
Tacw, Tadg, Tadp, Taek, Taf, Tahs, Taif, ’7aiv mJ.
Tajq, Takk, Tald, 7av, Tbj, Tem, Tgo, Txr, Tha, 7ju.
7iw, ke ls, Tmf, Tmi, Tno, Tok, Tpz, Trk, Try, Tto,
Twm, Txa, 9bm, 9baf, Jcaz, 9Jecfy, feju, Yepu, 9dkv,
odte, 9eam, Peky.

Can.:  Sgo.

Low Loss Tuner., 1 Tube used.

7NO, Aberdeen, Wash.

bak, Bhw, \F)p:e), 5lg, bnj, brg, 5ux. {bze), (Hacl),
{hakd), {(Taeb), (7it), (Tmn), {(7gs), des sewu,
Shv, (Qbm), Bee. dhk, 9zt, Yaax, %acqy, %aen, Yamb,
{9amp), Qavv, (9azg}, (9bkk). 8btk, 9bwv, 8Ybye,
gcbf, Ycco, 9edo, {(%cid), (Ycpul, Yesi, Yeyg, Yday,
(adip), 9doe, 9dmj, 9dng, (9dqu), Yeam, Yeep. (Jegu)
9ein, Seky, Deli, xav.

Can.:  dni, (4aa), 4aw, 4bf, der, dfer, dgt, (dioy,
Yac, Hax.

Reenived on one tube,

E. E. Harper, P. O, Sta. A, Vancouver, Wash.

1sf, 2by, 2bco, Zbyw, ‘Zeqz ’pd 4’3a,|h) Hukn,
(samd), Sek, Bez, (Sm), {Snw), 5nj, bon, Hirg, Hua,
5xaw, (’7mn) {%qs), Sabm, ®bit, %bkh, 8bre, 8bva,
Reei, (Rdig), Ber, &hn. (8ry), Suq Svy, Rxs, 9abe,
9ado, fadw, (9zey), 9agl, Eamp, 9bm, 9bmk, 9bop,
ohaj, 9can, Jefi, Ocib, ‘¥el7, deipd, (9cpu), 9dky,
Ydng, 9doe, (anx't. 49drx}. (9dae), 9drt, (9Yeam},
9ebh, Yefy, 9Yeld, %eli, 9es, 8Hal, 9xlw, fazt.

Can.:  3gg, (3ni), 3ch. der, {(4fv), (4hf), iio,

(dgt)y, (vdm).

Roy Bucy, TVM, aboard WP Cook Inlet, Alaska,

July L to &1 Hez, Hin, Bux, 5amu, 5ayw, bga, Ogu,
aih, 6ja, 6ij, bJp. 6km, 8pu, Brb, 6rm, bry, 6ii, 6ub,
Gabe, Badt, Bafo, Gage 6aja, Buif, Gajh, Galw, Gamj,
famm, Bamo, Hany, Gaps, Bapw, Gatn, Bavj, FKhet,

6bds, &bfw, Shgh, Sbrf, Hcae, 6ras, Scbb, bedy, Befz,
Gewl, SBegro, Begw, Bejv, Beng, Gege, Gete, Geto, Gxbj,
Fal, aar, tav, 7bj, Tby. Tdi, Tdm, 5dx, Tdz, Tei, 7fd,
r, Tge, Tga, Tgp, Tegr. Tgv. Thh, T, 7ix, 7iq.
Tiw, Tkb. Tln, 7ls, Tiw, Vly. Tmf, Tmi, Tno, Tnx,

Xv

2



Fob, Tod. Vpz, Tge, Tew., Try, Tvn. Twm, Tsm, Tadi.
Tawk, tafo, vaif, aiy, Taim, Takk, Takt, Takv. Talk,
apf. =bl, Shre, 9aau, 9arb, %acb, bbhpy, deaa. Deal,
Yepu, 9dgv, ddkv, Ydxr, Heam.

Can t 4uh 4gt. 4hf.

A-uzuxst 1 to & : "l\.x. Sui. 3tf, 3beo, 4ft, 4oa,
bak, Ot Hoy, Hpa, Sre ,mj. Huk, bagn, Haju,
-”mkn. sukz, Bame, nf . 6eo, bew, 6fh,
Gii, Hip, div, 6y, 6mb, hnb énh, ©qh, 8tn,

fHuno, dadb, Bafq, dagk. ﬁd Gamf, Bamg, Samo, Baof,
Gag, sapw, bGate, Bavy, Gawt t»hav. 6bep, 6hdn, ébeb,
ébiw, ihgh, 6bhw dhyx. 6bka, 6bal, 8hri. 6bso, Gbts,
Ghaf, debd, scdg, Gefg. Bogo, ucm\, échl, Bely, Gemu,
Genh, 6 R -mfd r»r'fo, Tar, Tav, Tea, Tfr. nik
Ter, , %, tdm, Thu. Tly. 7lw, Tmf
Tuw, T Tum, ge, Tuv, iry, 7sf, Tabi, Tacm,

Tato, Taly, Takk, Ser, &va, ¥avx, #axf, seei, Sewn, Sexi,
Sdem, ®dfb, S%dhs, Ubm, 1. ¢thm, %“hw v. 9zt
a0, Yabe, 9adp, Yaed, Oaei, Yaey, Bahh, 9ahj, fBakk,
watn, ‘*auv. 9heb, Yhdu, 9bhd,
ubik, Dbtx, Ybxa, 9bxg, Ucan,
Sefi, 9 teld, 4 Yenb,
ddid, . Ydnl, "dpx‘ adge,
dzy, v, Yefz, Yegu, Yeky.
hi, dats, i,DM Vry QSA hr.
M.

aks, 9amf, Yami, %amp.,
Ybmk, 9bnf, Ybpt, Ubpy,
Gchl, fiees, Ycen,
Q » Uded, didee,
wdqu. Qdre, udvv '*dvm

Can.:  4bf,

Address \dl‘db Io

8RY, Sulhvan. Ohio.

tgv, low, Ipy., Irv, lse, laae, labf,
Tajt, lad), lall, laxz, Ihhp, ibdx. icue,
2by, lev, Gdq, 2kf, 2e. Zadk, Zagd,
Sazy, 2bck, Pbme, Zevi, 3bj, %uu, Jaha,
degs, ddv, dhw, 4kl, doa, 4rr, dsa
qu, an, Bwi, Sakw, Sunl, Bagw,
Tnou, cfe‘.'l‘, fles, 9kh, 9nq, Doi, Yue,
fand, %aps, Yash, %baz, Dheb, Sbex, 9bhd, Ybmu, Bbzi,
cee, Gcei, Yegr, Ycii, %cnb, feqz, 9det, Oddp, 9del,
9dhl, 4djz, 9dii, 9dmj, Sdng, Ydpx. 9dge, 4dsl, 9dsn,
Uelz, Yefy.

Bpecials:  Txw,
4xz, Gub, bzag, 8xab, Sxba,

Can,:  Saa, She, 3xx, &vk,

laeg.
lcpe,

laes,
iemx,
2ana, Zaww,
3beo, &bta,
bez, bfs,
efz, 6eie??? 4d,
Oaad, Yalb, ‘Jamb

ixaq, ixay. ]ze;,_l'zah. dxauv, 32p,
Oxbd, 9zk, =t
dvh, fHgo.

BVQ, Freeport, Pa.
inf, iivk}, lzt. (labt),
{laxa), 1hcc. ibgt, ibhl, {1lbpzj, leam,
{2aes}), (Za 1d) (2aoyv)y, 2bbx, (Zbeo},
{#hai), Zhse, (2byk), (Zedm), Zenk, Zeqz,
R, l_‘Zczr)‘ Adu, g, (3og), Jwx,
beo, 3bhi, (3bgp}, 3bva, Zedk,
(3cjn_),_ (5ckl), (38cla), 4af,
4mb), {doa), d4pv, dsh, bae,
dafg, (bagn), (bapc), bzai, Bif, (Hegw), %hr, (Yhw),
4ro, Ypa, (9tg), Yue, 92!-1} 9abb, {Y9aem), 9aii),
(Qath), 9arf, 9arr, Dand, %9awm, Yazj, (9bex), (9bdu),
obeb, (9bme). (‘ihmk), thk (9bwh), (4bwf), Ocef,
(Yeex), dcea, 9eee, (Yeek), (Gefi), (Ycfs), feur,
Gezd, (_EJdbj) dalite, Ydet, {9dei), 9dea, (9dhz),
(9dne}, 9dng, {9din), 4’9duj‘,'. i9dxr), Seky, (9xbb).

ifn, ilpy), luhl, iaos,
jeti, 2by,

{Zbgg),
Aetg, Zewn,
3xp, 3aafp,
(3efe), (Begs),
{4dx}, 4ft, dhw,
ben, {(5gp), Skr,

JLhC..
4iv,

SBKM, (onneaut.
Dalite: X0 meters and lower.
luf, ixw, 2brb, 2enk, 2mu, Ipd,
shdi, 3bpp, 3bta, 8bvu, ek,
ve, Sdbj, Udet, niv, nkf.
Nite, all Amateur Waves :
lape, laqi, lare, i{larf),
(1baf), ibag, thwi. lbyvm,
icpa, leak. liv, tmy, {ipd),
i2aes), Z2adk, Zaxf, Zbjo,
{%ebk), %era, 2ev, 2eqaz, (fewi). Zeya, 2eb, gk,
(2le), Zmu, 2pd, 2xx, 3adp, 3adt, (3ahp),
(8apv), Sheo, she, 3hdi, 3bdo, Sble, #bpp, Sbsh,
Sbva, , 3bvl, 3edk, Sefe, Seia. Seii, %(’kl Jde, {ath),
:-bfr, 3w, 32\.. Ape, § %hs, dip, sh, ars, {3tp), dvw,
Bzr, (4ft), din, dio, 4it, 4ir, dis, 4kn, 4dpv, 4ti, Sagy,
famh, bBape, Bin, Sepw, Baal, 9aaw, Oadp, Padq, dafk,
9alb, Parp, 9avx, Shex. (_thh), 2bga, Ybhd, ‘Dbiw,
{{lbmk, Obna, 9hay, {9bwb), fcee, Ucii, fecip, Jenw,
dewp, Pexx, 9dbf, Ydel, Sdix, 9dle, 0dli, 9doe,
} {Hdsa), fefz, (Ye , felb (9%em). fmy, Uny,
{9s7), Y¥ra, 9xbb, 9xbh, 9za,
Canadian:  ldd, Zeg, Sav,

Ohio.

faac, 1blx, 1epj, lmy,
3adp, 2ahp, (apv},

Blg. drs, Yauw, Yeii,

taac, lahw, ialj, ilall,
laww, layt, lhes, 1blx,
deez, leg, legv, lemx,
irf, lrp, 1sf, Ixw, lzp,
’hmr, {Zbrb), 2by,

8CUD, Toledo, Ohio.
iarf, lhhe, lhho, ibmj, lbwij,
lam, Irv, {livk}, 2Zah, 2abt,
i2bab), ”hrb ’bvn, Zewd ‘”r‘hg,
fh, o .’:u‘” 2pd. Srb, 2ry, Zom
, ekl drdk (»c;m)
3uu. dvh, Juat, dat, 4bx,
{40a}, dog, ’mv (4pv),
ixz, Baek, gn), Bagy.
e, Bit, Bkr, Smj, 5n1, Bru,

inet,
lom,
“bta

lecz,
2aco,

femp,
2hkl,
ﬁxﬂtq.

‘ym, i, Soh,
(4dv! 4it, LAY,
drr, ish. %1, 4sh, 4uf,
Sakn, Bali, (Sanpec), Sen,

XVT

Hsh, Hua, 5Suy, shwi, técgo), Gepgw, 6pl.
i, Sdgd, 9cfi,
North Pole: v
Mexicos i}
Emil R. T‘elber, Jr,, 9RH
2527 Chestnut 5t., Milwaukee, Wisconsin,
1abf, labp, labs, 1afs, tuh, larf, lusb, lbgda, lbmh,
lbsz, lbym, lcmx. Zagh, AW, Setu, R2exb, ._.‘.xd
Sexl, Zef, dad, Gndu, 3awd, sheo, Shel, abnf, Zbrb, 3
3bva, dbw, ,wrik Sege, 3kp, 3pi, 3th, ii:,('m Hmo
ilg, - JJ. Bee, bgg, Yaal A
Hadk, Balw, Mapn,
Kavi, Shay, 3 5
3hk Sblv, ¥bn
x Shwd,
Aeuv, Scux,
Sdaw, &
if

Bywo,
Bkp.

SALI, Wyeville, Wisconsin.

Inup, labe, lajx, laxn, lei, 1fd, I1mo, Ipk, larf,
211} "bf Zhrb, Zeeo, ’tt 2 Sada, Bafp, 3bof,
N Bhv, 3ebk, .je.m, ws, ak?. 4pz, 3dov.

<, elx, Bwa, &wi, :h:w sbe 8zo, 4dk 5 ‘idom
4ft, dge, ion, dot, Same, baby, fH Sain, «)’ll‘l,
Gakn, Sanp, Bank, Samu, aafh‘ 5tm, J&LKd, Bas?z, Hmg,
Sbm, Sht, 5tm, 5fv, Sacn, suk, bal, bk, Swan, 7

.wah;l, £ Ske, &ek, Hwa, bgv, b
Bgi, Spa, Bsg. Sav, begw. Bol, éa
Teb, Tae.

Can.;- H&j, 3ds, 3kg.

GAPY, Berwyn, Illinois.

lack, larf, iaww, icez, low, 2bmr, Zej, "“tq)
akf, 2rb, Baee, Sacr, Gbmr. 3bvl, 3dk, 3 {
4gw, 4in, 4, 4sb, (Bape), Hni, Bvk, E
acm, (Rajm), Samd, (%bir), sble, Bbsm, ,zf, &.wb
#dee, (Rdsn), Rkq, Hsp, %af.

All Q8L's answered—QRK?

OBFI, aneapol!s. Minn.

'Mr'r, tawr, lbxs, ihdx, 1bwj, 1bvr, lcam, lut,
1z, Zuupr, 2aid, Zana, i!bmn, Sega. 2by, 2de, 2ig, 2ry,
2gk, #ehe, 2 ‘1 dnef, dkg, 4ai, 4dx, daf, dhz, ifg,
thw, 4mb, dot, dof, 4zd, buel, 5akd Sajh, Saju, 5ali,
hair, Saly. S8amh, Sanf, Bape, Sapo, ’ydpm, barh, bbq,
Ben, Ska, bkre, -im‘ buj, 5nt, Hwmi, boq, bls, Srm By,
Gajd, éamo, hdwh 6awt, Gbbu, éblw, Gbuh, 6chl, dect,

hfm, ﬁvd

hrgw

uiv, «d!\ka '«”amk. Ten, Tno, 'sl. TWW,
blr, Shit, 8hmb,
ed, Heur, Sewu,

®eel, Scko, Hejd

. Bd Rdnk, &degl, fapn, fzag, Sab, ‘sbk, snz,

Brg, Bry, Rtt, Bva, szr,
CIP, 5t. Paal, Minn,

ilaae, {(1abf), Iaft, lapj, (Iare), (laur}), ibes,
tbga, (1bis), Iblx, lbq, 1bvi, ibwi, lew. legv. ide,
(Imvh {irf), ¢isf), Ixam, Ixw, .ad.l) b),
2byt, Zeac, {(2cqzy, {(Zeud, Devu, (2dx, gk,

(3adp), Bajd, 3awa, 3be, 3bpp, 3bvu)

3 Aws), dfs, 4dio, dku, 483, dwe, (4xx}, Mvd!.
('iaJh) (same). as, {Eidw} bk, (Hin), »(Snt) Sag,
(6nx), Teo. (8aia). (Bain), Bapw, {(Bavi), (8bnh),
i%bpa), Hemi, %enw, {8eql), #eyi, Hdak, {3dfb),
{(8dte), (%gu}, (shn), 8ab, 8wa, Rxe, 3xw, Baay,
{8zf), Ycaa, niv.

Can.: {Z2eg), 3hg, der, (Yav).

TRAFFIC DEPARTMENT
(Conctuded from  page XII)
and 100 watts under it, should work both ends of
the Dlominion (that is to say il he is sucecessful in
locating that Srd Harmonic.}
4HH is laughing up his sleeve al the anties of &
5 watt botile that he stuck in to replace a defunct

50, as the littie one seems to be runninfc rings around
’Hw bigger one, ore the air QRV for traffic
nightly and will schedule th any one

rishi for same. “is_moving to the basement
ith his eqnipment and QRH as well and will be

dy in good time for the full r 4BF, 4A0,
are on the air occasionally, 1BR

P d rd) 4FV = 14d = clearing
traific throng 1 and n LBV

Regin:

the honor of heing the first Susk.
with VDM, (FR, OMD

MANTTOBA-—Have you figured out just what those
nice new OR.S wetificates have been issued to vou
0T, gang ce mare Wl W osay lt' It wmexns
FVF’RY Do y
to forward =
oven if the s
it. gang?
when it come

of us are ne

’ hte-i
i mmdmsz that I HERE-BY AGRER"
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