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We are pleased to reproduce the Radio Corporation’s

CHARACTERISTICS CF RADIOTRONS (VACUUM TULDRES) FOR
DETECTION, AMPIIFICATION AMD POWLER WORKY
Detector Amplifier | __Power Tube | Power Tube | Power Tube
Uv.200 | Uv.-201 ‘ UV.202 { UV-203 UV-204
Price $5.00 $6.50 $800 | $30.00 __$110.00
Dimensions 1 ‘ » » » 1 5" L
(overall) 16" x45&"” 1%" x48"” 2%”x6 2" xT%R*” | 5" x14%
e | 3 e»pccml
Base 4 Prong Standard 4 Prong Standard 4 Prong Standard 4 Prong Speciall Mounting
Voltage ot |
Filament Source 6V. ‘ aV. L 10V. 12v. 15V.
Filament | [ |
Terminal Voltage| 5 to 5.4V. | 6 to 5.4V.. 7.6V. 10V, e
Filament Current| 1.1 amp. _l.amp. | _2.35 amp. |__65 amp. | 15amp.
Plate Voltage 16 to 22.5V. 40 to 100V. | 3560V. normal [(1000V. normanooov normal
Plate Current ~ | 045 amp. 15 smp | .25 amp.
10,000 ohms |21.000 ohms at 6000 ohma
40 Volts
Output 14,000 ohms at {
Impedance | 100 volits | X - AT
Amplification | ’ o
Constant ki J 8 Y 8 B 20 g ,,,,,2,,5,,74
Watts Output | 5 normal 50 normal | 260 normal

Clip this page out and save it for future reference.

THIS NEW ATPARATUS WILL INTEREST YOU
As promised tast month, we are the first t« offer the Radio Corpor-

ation's new apparatus for experimental use,

with Atlantic.

Place your order now,

Both our stores have a complete stock of this new

equipment and will fill your orders promptly.

Radiotron U.V. 200, a gas-content de.

R. C. Standard Bakelite ;ocket. for Ra-
2

tector, specially designed for ama- diotron 200, 201 and 202 ...........
teur use ..... crereaaee i $5.00 R. C. Special B.kellte socket for Ra-
Radiotron U.V. 201, an exceptional diotron U.V,. 203 .........ccvcvvenns
“Pliotron” type amplifier ............ 6.80 R. C. Standard porcelgln socket Model
Radiotron U.V. 202, a 5 watt trans- U.T. 541, for Radiotron U.V. 203 ....
mitter for CW. work ............... 8.00 R. C. Standard end mountings for Radio-
Radiotron U.V. 203, a 50 watt trans- tron U.V. 204, per pair ............
mitter for high powered C.W. work.. 30.00 (Model U.T. 501 for filament md. Model
Radiotron U.V. 204, a 250 watt trans- U.T. 504 for plate end.)
mitter for experimental C.W. ...... 110.00 R. C. Inter-tuhe tone frequency amplifying
R. C. Standard Rheostit, Model P.R. transformer, Model U.V. 712, for Ra-
635, for Radiotron 201, 202, and 203 3.00 diotrons 200 and 201 ............
R. C. Standard “A'" Battery Potentio- R. C Stmdard trid leak, mounlinl and
meter, Model P.R. 538, for receiving 2.00 900008 000080800680aa000 0000
R. C. Standard Rheostat, Model P.T. R. C. Stmdnrd trid luk mountinz 0ocono
537, for Radiotron 203 and 204.... 10.00 R. C. Standard grid leak unit (24 values,
20  Watt Kenetron Rectifier Valve, 1, to 6 megohms) ...............
Model U.V. 216 ..... 0ooooo vesaces 7.80 R. C. Special 5000 ohm, Size M grid leak,
150 Watt Kenetron Rectifier Valve, with midtap at 3500 ohms, for use with
Model U.V. 217 ........ P 26.50 Radiotron U.V. 202 .......¢..0c00n0
R. C. Standard porcelain socket Model R. C. Special 6000 ochm, Size B grid leak,
U.R. 842, for Radiotron 200, 201 and with midtap at 2500 ohms, for use with
202 ...ciiarneienncnansnsnseancsess 100 Radiotron UV, 203 .....cc00000000
Please include sufficient postage on all mail orders.
Bullelin 14, gladly senl on request lo any reader of QS T.
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AMagazme Devoted Exclusively 1o the Radlo Amteur

Modulatlon in Radio Telephony

By R. A. Heising*

Presented at quio _Club of America, Columbia University, Feb. 25, 1921,
In Two Parts: Part 1.

gvon the s a did paper

Here at last is ronlly authoritative information for the amateur on radiophones. Mr. Heisin
h in terms they can un :

st article on the subject it has yet been our pleasure to present.
and for all the argument about grid leak vs. constant current modulation.—Editor.

has
derstand and we consider it the
Incidentally it should settle once

The Modulated Antenna Current

The average radio amateur on entering
the radio telephone field, must bear in mind
the fact that he has much to learn to make
a satisfactory telerhone set that was not
necessary for a telegraph set. Also, that
because the nature of the signals to be
transmitted is different, certain methods of
operation and certain requirements which
were proper for telegraphy are decidedly
improper for telephony. Neglect of these
facts and a blind effort to apply to tele-
phony the rules for telegraphy will result
in a considerably poorer set than should be
the case.

Before discussing any of the systems of
modulation, it appears desirable to point
out some of the essential facts concerning
radio telephony. By doing so, the reason
for many modulation circuit connections
will be tter understood and the finer
points which distinguish a poor arrange-
ment from a good one will be appreciated.
A study of the form of the antenna current
as influenced by a signal will give us many
pointers as to the best arrangements for a
good circuit.

Human speech, which is the signal to be
transmitted in radio telephony, consists of
an aggregation of frequencies lying largely
between 200 and 2000 cycles per second,
having various amplitudes, periods of dura-
tion, '‘and transients at the beg'mnmg and
end, 8o arranged as to convey information
to the listener. To convey the human voice

* Par'par Research Laboratories of Amerlcl.n
Telephone & Telegraph Co. and Western Electric
Co.. Inc.

by radio it is necessary to provide a sys-
tem which will convey all of these frequen-
cies; that is, it must reproduce each fre-
quency at the receiving end and reproduce
it with the proper amplitude in comparison
with the others, and reproduce its “tran-
sient” or amplitude variation at the begin-
ning and the end, and it ‘must do this for
each frequency Whlle doing it for others.
This is enormously more difficult than
transmitting a telegraph signal. To trans-
mit a telegraph signal it is only necessary
to produce some kind of a noise at the re-
ceiving station and the signalling is done
by varying the duration of this noise. The
noise does not have to bear any relation to
any noises at the transmitting station but
needs only to be something the receiving
operator can hear. In telephony, any noise
will not do, because the noise to be repro-
duced must be identical with the noise pro-
duced at the transmitting station, it must
contain the same frequencies, give them
their relative amplitudes, and have them
last the proper length of time. The com-
plexity of the signal necessitates a control
of the radiated wave not necessary in a
telegyaph system and it is the control which
is such an important part of the radio tele-
phone circuit.

An example of a radio telephone wave is
indicated in Figure 1. The carrier wave
amplitude is here varied according to the
wave form of the signal. The precision of
control required to cause the proper an-
tenna current, regardless of the millions of
forms the signal may take, is quite evident.
This signal on being received and rectified

Digitized by GOOS[G
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will reproduce the modulating signal, since
the rectified current will be substantially
prgportional to the high frequency ampli-
tude.

In the discussion of a radio frequency
current, it is usual to assume a simple sig-
nal as the modulating signal, as most of the
necessary information can be secured with
that assumption. It is assumed that the
signal to be transmitted is a single sine
wave of some audio frequency such as 800

J_-M._““""r'f o P
~op el “‘ “‘1 { J' 'll“:“
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FIG  H.F Wave Modulated by a Speech Sygnal

cycles. A modulated antenna current car-
rying this signal is represented in Figure
2, This antenna current is expressed by
the equation

i=A(1 + Ksinpt)sinwt (1)

In this equation sin wt represents the ra-
dio frequency wave and sin pt the signal
frequency wave. K is known as the modu-
lation constant and is usually expressed in
percentage form. When no signal is being
transmitted the high frequency amplitude
is A and the constant K is zero. If a signal
of such a loudness as to make K equal to
unity is spoken, the term 1 4 k sin p ¢
varies between values of 0 and 2 depend-
ing upon sin p ¢t passing through the values
—1 and +1 and the amplitude of the high
frequency current varies between zero and
2A. That is, the modulation of the current
causes it to rise, as well as fall, and it
should rise as much above as it falls below.
If the system is so constructed that the am-
plitude does not rise, but is varied down-
ward only, a speech signal will produce a
wave of the form shown in Figure 3. In-

ool e “ |
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F16 2 H.F Wave Modulated by a 5‘!‘3" Sine Wave Soul

spection of this indicates that a great dis-
tortion is produced. The amplitude should
vary so as to follow the dotted signal line,
but the failure of the system to cause the
current amplitude to rise chops off one-half

July, 1921

of the speech signal and gives an imperfect
reproduction at the receiving end. This
o.ae-sided or improper modulation is to be
avoided if possible. .

Those who are acquainted with elements
of trigonometry will observe that we can
change the form of the equation (1). Such
a change does not affect its validity at all
but does point out one or two new facts.
The equation can be ﬁl}t}nged to:

i=A sin w t— cos (w4 p)t
AK
+ ——cos (w—p)t 2)
2

This equation indicates that a sustained
wave, such as shown in Figure 2 and rep-
resented by equations (1) and (2), can be
said to consist of three frequencies—

w
The radio carrier frequency —— of ampli-
2n
tude A

w

An upper side frequency

KA :

2

+p

of ampli-

tude

w—p
of am-

And a lower side frequency
5.4

qe

plitude

2 :
When no signal is being transmitted, K =
0 and the only frequency is the radio car-
rier frequency with amplitude 4. As soon
as the signal begins to modulate the wave,

. w4+ p w—p
the side frequencies and of

34 2r
KA

appear while the carrie_r’

amplitude

remains unchanged. The modulation of the -
radio wave thus takes the form of the pro-.
duction of side frequencies. At the receiv- -
ing station, the beats between the carrier
irequency and the side frequencies, when
rectified, produce the frequency of  the
transmitted signal.

If the signal to be transmitted consists
of many {requencies such as 200, 500,
1200, and 2000 cycles, the frequencies in .
the antenna will be the carrier frequency
f and the side frequencies f4-200, f—200,-
f+ 600, f—500, f+1200, etc. In telephony, .
human speech contains frequencies largely
between 200 and 2000 cycles so that to-
transmit speech by radio we must expect to
have in the antenna the carrier f and the.
side frequencies f+4 (200 to 2000) and f—
(200 to 2000). That is, if we use a
carrier of 60,000 cycles there will occur in
the antenna the frequencies—
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The carrier 50,000 cycles

Lower side frequencies between 48,000 and
49,800

Upper side frequencies between 50,200 and
52,000

giving us a band 4,000 cycles wide necessary

for tne transmission of speech.

FIG.3 An improperly Modulated Wave

Having described in detail the important
features of a radio telephone wave, we are
now in a position to point out a few facts
of vital interest to an amateur. In
radio telegraphy, it is customary to tune
and adjust the set for the maximum
antenna current that it is possible to
obtain. Signalling is then done by making
and breaking the circuit causing the
antenna current to fall to zero in the
spaces and rise to the maximum in the

dots and dashes. The greater the
antenna current, the greater is the
VARIATION in the current when sig-

nalling. The VARIATION in the current
is what is desired and the maximum
antenna current is tuned for only because
the change in current between that value
and zero gives the greatest VARIATION.
The VARIATION in the current while
signalling is thus the factor which deter-
mines the loudness of the received signal.
In telephony the VARIATION in the
antenna current while signalling is also
the determining factor as regards loudness
of signal or distance to be reached, but
the amateur must remember that the de-
termination of the maximum VARIATION
is not so easily done as in the case of
telegraphy. The antenna current is not
merely reduced to zero in spaces and then
returned to the normal value, but it varies
through all possible values from zero to
TWICE THE NON-SIGNALLING
VALUE. In telegraphy the current is
either zero or maximum. In telephony it
has a certain non-signalling value (A4 in
equation 1 and Figure 2) and takes all
possible values between 0 and twice the
non-gignalling value (24 in equation 1)
and the apparatus must be capable of pro-
ducing any possible value between these
limits. Therefore the amateur is warned
that when he tunes his set up for the non-
signalling value 4, he must see that the
system that he uses has some variable in

QST 9

it which when operated upon by the speech
will make the set give 24 in the antenna.
Failure to remember this will result in
producing one-sided modulation as shown
in Figure 3.

In telegraphy, it is possible to determine
with the antenna ammeter alone the VARI-
ATION in antenna current while sig-
nalling. When the key is open the current
is zero, when it is closed the current is a
maximum. In telephony, unfortunately for
the amateur, there is no simple apparatus
to tell what the variation is, or to tell him
when he is getting complete modulation.
There are, however, two indicators which
will give an operator some idea of his de-
gree of modulation. The first is the vari-
ation in the reading of the antenna am-
meter. When a wave is completely modu-
lated by a symmetrical signal in a properly
adjusted set, the antenna ammeter read-
ing increases by about 22%¢. (To be
exact, the reading is v (1.6) times the non-
sig'nailing value). This must not be taken
as an infallible guide as it is not easy to
get a set adjusted so as to make this in-
dicator worth much. A badly distorted
wave will give a reading variation of even
greater than this amount. Judgment
should not be passed upon this evidence
alone. The second indicator is the quality
of the received signal. The signal from a
gset which tends to “over-modulate” has a
peculiar sound often described as “tinny”.
It sounds like the voice of a person holding
a sheet of paper against the lips. It is
caused by the over-modulating action

FIG 4 Colpitts System

cutting off the peaks of certain loud signal

waves. The identification of this kind of
distortion can be learned by observation.
The amateur must not let his imagination
get the better of him and confuse micro-
phone distortion or other noises and distor-
tions with this over-modulation distortion
as many do. He should learn to identify
the sound under conditions that will not
give him the wrong impression of its
character. This indicator is the only cheap
indicator of complete modulation at present
available to the amateur. It is much more
reliable than the antenna ammeter method,
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but indicates only over-modulation. It will
be found, however, to be useful.

Having discussed the nature of a modu-
lated antenna current, we are now in
position to discuss some of the systems
which produce it.

Colpitts System
Among the systems of modulation which
may be of interest may be mentioned
Colpitts’ system shown in Figure 4 and a
modification of it, the Logwood system
shown in Figure 5. This system is

FIG 5 Logwoods Cireuit

primarily an oscillator upon the grid of
which the speech signal is impressed. In
this circuit the grid acts as control mem-
ber for the amplitude of the oscillation.
However, as the grid is also used for con-
trolling the current through the tube while

oscillating, it is compelled to perform
two different functions simultaneously
and unless the circuit is very carefully
adjusted, it fails in either one or the other.
Usually the amateur will adjust the oscil-
lator to get the most power into the
antenna and then impress the signal upon
the grid expecting perfect operation as
easily as is secured in telegraphy by open-
ing and closing the key. Such, however,
is not what results. This system gives
about 209% modulation, which is quite
poor. To adjust this circuit to give com-
plete modulation requires much more com-
plicated apparatus that the amateur is
likely to possess, and there is added the
fact that the adjustment is not only diffi-
cult to obtain, but is difficult to maintain.
The efficiency of such an arrangement is
not very high. For an amateur who wishes
to secure good range the system is not ad-
vised. If, however, one is merely interested
in somet‘ling which will talk a short

July, 1921

distance, it is one of the easiest systems
to construct.

Van der Bijl System

A system which we have used in many
of our experiments is shown in Figure 6
and is known as the Van der Bijl system.
It falls under a classification of systems
known as “amplifier systems” in which a
small amount of power is modulated and
then the modulated current is amplified
into the antenna. The modulation is done
in this circuit by means of a tube in which
we make use of its curved characteristic.
In Figure 6 will be observed a small high
frequency voltage with the time axis
running downward, which is impressed
upon the grid and whose position on the
characteristic curve is varied by the signal
to be transmitted. The varying slope of
the characteristic curve causes the high
frequency current in the plate circuit to
change, depending upon what part of the
characteristic curve this small voltage wave
operates. If it operates around the point
marked B, it produces the amplitude in-
dicated directly to the right of the letter B.
If it operates around the point marked C,
it produces a much greater amplitude as
is indicated to the right of that letter. If
the signal should slide this wave down to
the point A, practically no alternating
space current occurs. We thus have the
phenomenon of being able to get any alter-
nating space current we desire by merely
sliding the high frequency input up and
down the curve. If we use the signal to
slide this small input up and down, the
amplitude produced in the plate circuit is
such that a line drawn through the peaks
(the envelope of the peaks, so to speak)
is the wave form of the signal desired.
Having once secured a small amount of
modulated high frequency current, it is
only necessary to amplify it up to the

FIG & Van der Bijl's System

Digitized by GOOS[G



July, 1921

desired power and put it on the antenna.

This type of system, though fairly
simple, is not as good as some to be
described later. It is however, as good
and as efficient as any other amplifier sys-

OOCHLLATOR

MOQULATOR  ARPLIFIER POSER TUBES

QST

e FIG T Asdington Experimental Circuit

tem. That is, it is as good as any system
in which a small amount of power is modu-
lated by some means and then amplified to
the desired point. The efficiency in these
systems is determined by the efficiency of
the amplifier and has very little connection
with modulating arrangement itself.

The circuit which we used in our test
at Arlington, 1915, is given in Figure 7.
The average amateur should be able to pick
out the oscillator, modulator and amplifiers
in this circuit without much trouble.

Modulating Amplifier System

A modified form of the Van der Bijl
system is that indicated in Figure 8. It
is known as the “modulating amplifier”
system. It differs in detail from the previ-
ous arrangement in that the high fre-
quency wave impressed upon the grid is
equal to or much larger tham the signal
wave, instead of being much smaller, and
in that the modulator not only modulates,
but amplifies and delivers the modulated
high frequency current directly to the
antenna. This system should be of some
interest to an amateur because it is one
he can quite easily construct. It requires,
however, two or more tubes. One of the
tubes must be used to generate the high
frequency oscillations, while the other is
used as the modulating amplifier. These
tubes may be of different sizes; the one
generating the high frequency oscillations
does not have to ie over 1/10 the power
rating of the modulating amplifier tube.
If the tubes are of very large size, it may
be necessary to use a speech amplifier be-
tween the microphone and the modulating
amplifier.

In a system of this kind, it is de-
sirable to have a high fret}uency amplitude
several times the signal frequency ampli-
tude. The experimenter should vary the
negative voltage (E. of Figure 8 or

11

E:., of figure 13) finding the values at
which he gets maximum current and mini-
mum current in the antenna. After having
determined these values, he should set the
negative voltage at about the value half-
way between these limits, the
value being that which will
give % the maximum antenna
current. The circuit it then
properly adjusted for speech
since the non-signalling value
is 1% the maximum possible.
He must not feel that he is
cheating himself out of some
power when he - reduces the
antenna current to half the
maximum, because he is not.
The speech signal coming in
=== and being impressed will
momentarily oppose the battery
at times and cause the power to
rise to the maximum, and at
other times will momentarily aid the
battery, causing the power to decrease
to zero. He has a value about which
the antenna current can both increase and
decrease by the mere changing of the
potential of the grid. This gives him a
circuit adjustment which will produce an
antenna current as indicated in Figure 1
or Figure 2. It can rise to a higher value
as well as decrease to a lower value by a
mere potential change which in this case
is his grid potential, and he can get a
properly modulated, if not a completely
modulated, antenna current. The natural
inclination of the amateur is to leave the
value of E. such as to give him the maxi-
mum antenna current. If he does this, he
can only secure an improperly modulated
current such as in Figure 3. His signal
impressed from the transmitter and the
transformer has alternating potentials
which in some instances aid the battery

J

E., and other instances oppose it. At those
instances where it aids the grid battery
and makes the grid become more negative,
the antenna current will be modulated in
a downward direction. But in those in-
stances when it opposes the grid battery
and reduces the grid potential it should
raise the antenna current. If he does not

FiG & Modulating Amplifier Circuit
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make the non-signalling antenna current
half the maximum by increasing the nega-
tive grid battery he will be operating about
the point of maximum antenna current and
nothing he can do on the grid can ever
make the current any greater. Since his
speech signal contains equal amounts of
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FiG.9 Behavior curves for the Hodulating Amplificr

positive and negative potentials which al-
ternately aid and oppose the battery, he
will get modulation only for that half of
the signal which aids the battery, giving
him the identical improperly modulated
signal represented in Figure 3. To secure
the complete radio signal, he must increase
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his negative grid voltage to ‘such a value,
as mentioned previously, as will allow the
incoming speech signal to oppose the
battery and increase the antenna current
at times as well as to aid it and decrease
it at other times.

A set of curves such as a person would
get from a modulating amplifier is in-
dicated in Figure 9. The curve for antenna
current (l:)" was secured by slowly vary-
ing the negative grid potential and taking
readings of the antenna current at the same
time. As we approach the value of 100
volts on the grid, it is seen that the antenna
current is rising so slowly that it is npt
desirable to go any farther in that direction.
In fact, for most work, it is better not to
go to a smaller value than 200 volts. This
is marked by the letter Z. Half way be-
tween this value and that value W at
which the antenna current is reduced to
zero is marked the value X which is the
amount of negative voltage we would apply
to the grid when not signalling. If now,
we produce by means of a microphone
and transformer the simple signal in-
dicated with the time axis running down-
ward, we can cause the potential of the
grid to vary. The potential of the grid is
the sum of the constant negative potential

. 280 volts and the varying signal potential,

and the grid’s potential will range be-
tween the points W and Z, causing the
high frequency antenna circuit to vary be-
tween the maximum and minimum valuyes.

(Part II, in our next issue, will deal with
the constant current system and master
oscillators, and concludes with circuits,
specifications and constants of systems
particularly suited to amateur use. If
you're at all interested in radiotelephony,
don’t miss it.—Ed.)

The Troubles of a Trouble Shooter

By Radiotron Mike

was an Inquisitive Youth'with a

Homely Mug who got mixed up with

a Farmers’ Line telephone company

because he needed a pair of shoes

and Some Other Things. It was
for this reason that he became a Sticker
and in due time secured a fair knowledge
of Dry Batteries and Pony Insulators.
One day he felt a sudden urge to fnin Dis-
tinction and he applied for a job of Trouble
Shooter with a Big City Exchange where
he found Higher Poles to climb and More
Trouble to shoot for . about the Same
Money. This grieved him and he looked
about for some One to share his Troubles
with him. After he had received his
Seventh Check he met a Baby Doll. In a
short time they were Married and went to

PHILLIP ALGERNON FITZDOODLE

live on the Third Floor. Phillip thought
that his troubles had greatly Diminished
bus such was not to be the case.

One day a Squeak Box Pounder inter-
ested Phillip with a flow of Wireless Lingo
and in a few hours he was talking about
spark-gaps, oscillation transformers, radio
calls, amplifiers, loose couplers and rhe
stats, The Wireless Bug had nibbled him
and Bit Hard. Of course Phillip thought
he would be Satisfied with 'most any kind
of a set but such was not to be in the life
of Phillip Algernon Fitzdoodle. .

The Local Relay League was on the job.
Soon an Amateur who was short of Cash
but long of Wind appeared in the Scenery
with a Home Made Set which he would
gladly Sacrifice at a 1914 Figure because
his Pa and Ma were going to move to
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California. Opportunity had surely taken
Phillip’s door to Wirelessdom off its hinges.
He eyed the Outfit like a little Sod Buster
does his first Pin Wheel and managed to
scrape up enough Cash to call the Static
Collector his very own. It looked like he
was soon to become the sole owner of a
B::t:tifgl Collection of Junk but such was
not to be.
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Fitzdoodle’s next problem was to get the
Sweetest Girl to permit him to install
Signor Marconi’s Invention in the kitchen.
So taking a chew of Ever Sweet and with
his Rotary gaining in speed he started
homeward looking like a Moving Van.
When Phillip arrived at the Proper Address
the Sweetest Girl met him on the First
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Flight with an Icy Stare. She thought he
had robbed a Freight Train and the Wild
Look in his eyes indicated to her that the
Authorities were hot on his trail. of
course her fears were without a Ground
and she was only Up In The Air. Phillip
told her what had happened from the time
the bug had Sampled him until it had
socked in its stinger to the hilt. He ex-

lained that by hooking up the instruments

roperly which he understood Perfectly
that both could hear the zippety zips of
wireless operators many meters away.

The only meters she knew anything about
were Gas Meters and they were very ex-
pensive. She thought that all meters were
alike. Phillip received the Coolest Recep-
tion that had ever been held in his Honor.
He knew that the Great Out Of Doors was
very much crowded in his neighborhood
and that His Landlady would land on him
if he attempted to erect an aerial in her
Roof Garden. So he promised his Un-
known Factor everything that he could not
deliver from a High Powered flivver to a
Seal Skin coat next winter but she would
not budge. Phillip Algernon Fitzdoodle
who had been Master of the Apartment
was now an Unwilling Slave to a Beauti-
ful Blue Eyes who was often too lazy to
punch holes in her own dough-nuts. This
could not continue with Phillip Algernon
Fitzdoodle.

As Phillip sat looking out of the window
wondering what he could do to make his.
Bitter Sweet oscillate the telephone bell
rang. The Voice of a member of the Local
Relay League said that he had heard
Phillip was interested in Wireless and in-
vited him to call and “Listen In” on a Real

(Concluded on page 17)

Power Factor in Oscillating Circuits

much deep thinking and so much
violent discussion as the “Where-
fores” of Mr. . B. West in
February’s QST. We published a
few communications on the sugject in the
:rril number but they were merely the
vance guard of an army of letters
of such proportions that we just had to
stack them up in the coerner until we had a
holiday to dig into them and see what all
the shooting was about.

We acknowledge particularly interesting
communications from Messrs. S. E. Ander-
son, Brooklyn; M. B. West, Waukegan, Ills.;
E. W. Stone, San Francisco; John K.
Andrews, Pittsfield, Mass.; Fred. Winkler,
Jr., New York; J. A. Morris, New Britain
Conn.; F. F, ilamilton, Indianapolis; and
E. L. Powell, Washington, D. C. Chief

FEW articles in QST have started so

discussion has centered on the question of
power factor in oscillating circuits—cer-
tainly a thing that every radio man ought
to know about—and we have been enjoy-
ing the spectacle of two about equal groups
of well-versed men, most of them engineers,
taking diametricafly opposite views of a
vital subject, one side insisting that power
factor in an oscillating circuit can be
nothing other than unity, while the other
gide just as strongly contests that it is
zero. Now textbooks define the matter
pretty well, but all of these men are in-
telligent, so it isn’t likely that we would
find half of them just uninformed—the
matter isn’t nearly that simple. The
trouble is largely in that half of the time
they aren’t talking about the same thing!
Surprising, however, is the confusion re-
garding fundamental A.C. theory and
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definitions, and wonderful have been some
of the combinations of vector diagrams for
parallel resonance circuits accompanying
formulae for series circuits, and vice versa,
and great has been the dispute! All over
the country there have been signs of
activity, and, as we know from experience,
if there’s anything that will drive a man
looney it’s to attempt to review A.C. theory
at one sitting—or even in a week. But
cobwebs have been brushed off the old
textbooks, “slip-sticks” broken out to light
of day, headaches acquired with the sudden
realization that even simple algebra was
a forgotten language; wives, sweethearts
and radio sets have been neglected, two
chaps have even come to Hartford to argue
the matter; and surely much good has
come of all of it.

We are not half sure in our own minds
that enough light has been shed on the
subject but certain things do stand out and
should be realized in clearing the air for
further discussion of possible practical im-
provements in circuit arrangement:

(1) The theory of power factor in radio
frequency circuits isn’t different from that
applying to A.C. power circuits—the well
known formulae and practices still hold.

(2) The closed oscillating circuit of a
spark transmitter is a series circuit, not
a parallel circuit, and such a series circuit
has but one “current” flowing thru it.

(3) In such an oscillating circuit the
capacitive reactance volts are numerically
equal to and opposite in polarity to the
inductive reactance volts, whereby the two
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reactances cancel. The only remaining
voltage drop occurring is that across the
apparent resistance of the circuit, which
voltage (supposing a perfect condenser
without phase displacement) is always ex-
actly in phase with the current. The power
factor is therefore unity, not zero.

(4) It is true that there are large
voltages across both the inductance and
capacity but they exactly offset each other
at resonance and the true power is found
by multiplying the current (there is but
one current in a series circuit) by the
voltage across the circuit (not across either
inductance or capacity). No amazing
values of watts will then be found.

(6) This should not be confused with
the fact that there truly is a phase angle
of 90 degrees between the current and the
voltage across either inductance or capa-
city. It is this phase difference that bhas
sent 80 many good men on the wrong track,
but it has no bearing on the power factor
of the circuit as a whole which must be

‘computed on the resultant voltage across

the circuit as a whole and not on that
across any one part of it.

(6) We could discourse somewhat simi-
larly- upon a parallel circuit, where again
the power factor at the resonant fre-
quency is always close to unity and cannot
be otherwise.

With which we take pleasure in present-
ing the following article which by correct-
ing any misimpressions concerning the
fundamental theory will, we trust, settle
the dust for further discussions relating to
improved design.

Some of the Wherefores of Radio

By S. E. Anderson

E all remember the articles by Mr.

M. B. West in the February num-

ber of QST, in which he frankly in-
vited discussion of a number of the per-
plexing everyday problems of radio. The
opening salvo of this discussion appeared
in the April number, and certainly em-
phasized the fact that there are a number
of things in this great game of ours that
it will pay us to stop and think about.

I am writing this article in order to
throw what light I may on some of these
problems, which I have endeavored to dis-
cuss in the light of my own experience, tho
I wish it thoroughly understood that I am
laying no claim to infallibility. The larger
part of the discussion has been concerned
with that elusive young scamp, power
factor. I think our chief trouble has been
that we are a bit afraid of it, just because
we are dealing with a few more cycles than
most of the text books talk about.

To touch briefly on the other points of
Mr. West’s article, his first question is,
“Why is there an optimum wave length

The letter, if
not the spirit, of Mr. Stone’s explanation
in the April QST is, I think, entirely cor-
reet. We have a number of factors in-
volved, some increasing with wave length,
and some, notably the radiation resistance,
being much smaller for the longer wave
lengths, and the point at which the sum of
these various factors is a minimum is the
best operating wavelength. But I most
certainly agree with Mr. West that in view
of the extremely varied conditions under
which amateur antennae are erected it is
almost impossible to calculate this optimum
wave length in advance. From the waves
one hears on the air, it is generally more
than two hundred meters!

I will not attempt to discuss the apparent
greater efficiency, measured in miles per
watt, of C.W. apparatus. I must qdmlt
that I have never been entirely satisfied
with the usual explanations offered, but I
have none that are any better, and the
factors involved are so numerous that it

for any given antenna?”
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could well form the subject matter for a
series of articles by someone with experi-
ence in the C.W. field.

Now let us look at this matter of power
factor, avoiding mathematics as much as
possibie, but not being afraid to use it
where it will help. I have of necessity
assumed that we are all either familiar
with the proof of the fundamental rela-
tions which I state or else we don’t care
anything about this proof. These rela-
tions, in the final analysis, can be developed
only be the use of The Calculus, for which

I am sure we all have, to say the least,

the most wholesome respect.

It can be safely assumed, I think, that
we are all familiar with the fact, as ex-
plained in Mr. West’s article, that with
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the voltage across the condenser, D
[¢1]
The vector sum of these three potentials
is the total impressed voltage, represented
by vector E. In general this voltage will
not be in phase with the current, the cosine
of the angle & between them being called
the power factor, and it may be shown
that the power is
W=IFR=EI cos % (2)
Now it is obvious from equation (1)
1

, the

that if we make wL equal to
oC

current will be a maximum and equal to —,
R

wiX
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alternating current the current flowing
through an inductance lags behind the
voltage across it, while the voltage across
a condenser lags behind the current fiow-
ing through it. If we have a simple series
circuit as shown in figure 1, consisting. of
a resistance of R ohms, an inductance of
L henries, and a capacity of C farads, and
apply to the circuit a sinusoidal E.M.F.
whose effective value is E volts, and whose
angular velocity is o radians per second,
where o is 2z times the frequency in cycles
per second, it may be shown that the
effective value of the current through the
circuit will be }

E

I= 'v R’+(wl.—“+c :

A vector diagram will be most helpful
in our discussion, and one is shown in
figure 2. Starting with the current I,
we draw the vector representing it, and in
phase with it the vector RI, the voltage
across the resistance. 90° ahead of the
current is the voltage across the induct-
ance, LI, and 90° behind the current is

and the vector diagram will be of the form
shown in figure 3, the current and voltage
now being in phase and the power factor
unity.

Let us now consider the case of parallel
resonance, in which we have an inductance,
resistance, and capacity connected as shown
in figure 4, the constants being represented
and measured in the same manner as for
equation (1). With a sinusoidal E.M.F.
applied at E, the current through the con-
denser will

I. = - oCE (3)
and the current through the inductance
and resistance will be

E

1L=

R4+ w 'L

The vector sum of these two currents is
the total current, or

1,=E '\J(”c'i‘:‘_;‘lﬂ)‘*(FTRT'L—')t'""""WW(s)
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The vector diagram of this circuit is
shown in figure 5. Starting with the cur-
rent through the inductance, I., we draw
the vector representing it, and in phase
with it the vector RI,, the voltage across
the resistance. 90° ahead of the current
is the voltage across the inductance, wLl,,
and the vector sum of these two potentials
is the total impressed voltage, E. The
current through the condenser, represented
by vector I., is 90° ahead of this voltage,
and the total current, I, is the vector sum
of I. and I,. In general this will not be
in phase with the impressed voltage, and
as before the cosine of the angle # between
them will be the power factor.

It is apparent from equation (5) that if
we make

WL

wC = R oIlr the current has ils
nlinimumnlueaf I= ?;%t!—o

and will be in phase with the applied
E.M.F., while the vector diagram will be
of the form shown in figure 6. :

It will be noted that in these equations,
the effective resistance of the condenser
has been neglected, tho not that of the in-
ductance. The losses in any but the
poorest paper condensers are negligihle for
any analysis which does not require ex-
treme precision, but the resistance of many
of the large air core coils used in radio
work is frequently of considerable magni-
tude. In many circuits, however, the re-
sistance may be neglected, and if this is
true we have the condition that for either

1

series or parallel resonance wL= :

oC
and at the resonant frequency the voltage
across the series circuit is zero and the
current is infinite, while with the parallel
circuit the voltage across it at resonance
is infinite and the current is zero, as is
apparent from an examination of the
equations.

Now if we take the circuit shown in
figure 1 and connect a spark gap at E, we
have the typical oscillating circuit of the
spark transmitter, which is the same cir-
cuit as would be obtained by taking our
“parallel resonance” circuit of figure 4 and
inserting a spark gap at X. I think this is
one point where some of us have been
getting off the track. The ordinary spark
transmitter circuit looks like a parallel
resonance circuit at first glance, but it is
apparent, once it is pointed out, that as
gag as the radio frequencies are concerned
it is a series resonant circuit.

. When free oscillations occur in such a
circuit as is represented in figure 4 with
a spark gap at X, there being no external
potential applied at E during the period
of oscillation, it may be shown that the
Instantaneous value of the current is

July, 1921

-t
1=l ¢ * gin wt

where I, is the initial current, « is the
damping factor, and t is the time elapsed
since the starting of oscillations. Taking
E; as the initial potential across the con-
denser, the values of the constants are as

follows:
‘“ﬁ W=VF'4%- T /)

In any oscillating circuit worth mentioning,

the ratio of inductance to resistance is

large, so the last term of the expression

for o is negligible and it may be writiten
1

lzwCE,

w=——, which is identical with oL=——,

v (LC) i
which, from equation 1, is the condition
for resonance of the series circuit, or the
frequency of a circuit in which there exist
free oscillations is the frequency for which
the circuit is resonant, or has unity power
factor.

To consider this from the practical man's
viewpoint, let us assume for the moment
that the circuit did not oscillate at the re-
sonant frequency. The impedance of the
circuit is a minimum at this frequency,
so if it were oscillating at some other fre-
quency we would have the impossible con-
dition of a current flowing in an electric
circuit which was less than the maximum
possible current. This oscillating circuit
is entirely self-contained with nothing ex-
ternal to it to control the frequency, so it
will naturally be the frequency which will
permit of the maximum current, or the
resonant frequency.

In Mr. West’s article, referring to his
figure 3, I think his error is in not con-
sidering the proper voltages and currents
when he talks about power factor. We
hdve a simple series circuit, in all parts
of which the same current is flowing. The
voltage across the inductance is 90° ahead
of this current (with zero resistance) ! and
the voltage across the capacity is 90° be-
hind. Mr. West asks us to consider the
power factor at some point such as A, but
[ know he is thinking of the voltage across
the circuit, as shown by his arrows, and
the current in the circuit, which have no
relation to each other at all. The power
factor of this circuit at resonance is unity,
and the power in the circuit is the product
of the current by the voltage AROUND
the circuit, which is only the drop across
the resistance of the inductance and the
spark gap, if present, and is very small.
Thus even tho the current may reach
enormous values, its product by the proper
voltage gives us a reasonable value for the
power. If we have a parallel resonant
circuit (figure 4 of this article) such as
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occurs with tube hookups, its power factor
will also be unity. The voltage E across
the circuit will be very high, and although
the current through the condenser (I.) and
that through the inductance (I.) may be
very large, the current through the circuit
(1,) is very small, so multiplying it by
the voltage across the circuit does not give
us ten kilowatts from a five watt tube.

With these facts in mind it is apparent
that we gain nothing directly from such
an arrangement as is shown in Mr. West's
figure 4. Any transformer functions by
virtue of its inductance, and the phase
relations in the transformer windings will
be the same whether the windings contain
one turn or ten.

From exactly the same considerations,
the power factor of our antenna circuit
will be unity when it is tuned to resonance.
I have never studied the theory of the
multiple tuned antenna, but I am sure that
its increased effectiveness is due to some-
thing other than an improvement in power
factor, such as the increase of the ratio
of inductance to capacity and ohmic re-
sistance, and the better resulting current
distribution over the entire length of the
antenna.

Mr. Winkler in his discussion gives us a
very good picture of the negative power
loops which occur when the power factor
is not unity. I think his error is in con-
sidering an oscillating circuit as a parallel
circuit when he drew the vector diagrams,
and then considering it as a series circuit
when he wrote the equation, while he also
seems to lose sight of the fact that when
the resistance is small the frequency of
a freelﬂe oscillating circuit just naturally
has to the frequency for which the cir-
cuit is resonant.

Referring to paragraph 3 of Mr. West’s
discussion in the April number, it might be
well to emphasize that we have resonance
when the inductive and capacitive react-
ances are equal, and that the constants of
the latter occur in the denominator. We all
know that if we want to obtain the same
frequency with twice as much inductance,
we require only half the capacity, so we
have an infinite number of combinations
of inductance and capacity for any given
frequency, but only one pair of values of
inductive and capacitive reactance. I think
the other points in this paragraph have
been covered.

Referring to parapraph 4, Mr. West is
perfectly correct in stating that there is
always a critical combination of inductance
and capacity which gives the best results
for any given wave length. The reason
for this is our old friend—resistance. The
optimum combination of inductance and
capacity for a given wave length iz that
combination for which the time constant
of the inductance is a maximum, when this
time constant is defined as the product of
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the inductance and the angular velocf;ty,

®
divided by the resistance. (Written —E—).
The rigorous proof of this fact is somewhat
involved, but its truth is obvious. It simply
means that the more efficient we are able
to make our inductance coils the better our
circuits will be, and that we should choose
a coil which has the highest possible time
constant over the frequency range it is
desired to cover. I had convincing proof
of this in some recent work with vacuum
tube oscillators, in which replacing a coil
by another of the same inductance, but
with a time constant about four times that
of the first resulted in a great increase in
output, as well as a much improved wave
form and greater stability, the net improve-
ment being much more than proportionate to
the increased time constant of the new coil.

In conclusion I wish to say that I have
tried to maintain throughout this article
the same spirit which prompted Mr. West's
original speculations. It is only by thus
sharing our problems and opportunities
that we can make any real progress. 1
have covered most of the major points
raised, tho space does not permit as de-
tailed discussion as the subject deserves.
I have tried to avoid mistakes, but as this
is impossible, I shall be glad to have them
%ointed out, and will welcome additional
1deas.

THE TROUBLES OF A TROUBLE
SHOOTER
(Concluded from page 13)
Set. Could Phillip turn down an offer -
such as this? He could not, and his
promise to appear at a certain place at a
certain time was rarely ever a Brass Brick.

It would be easy to tell how it all
Happened but let us make a Short Story
of it. Phillip did induce his Storm and
Strife to accompany him and in an hour
both were sitting in front of the Bakelite.
A few adjustments by Friend Indeed
brought in a few zippety zips and another
little Twist and the sweet strains of
“Carry Me Back To Old Virginny” floated
in from KDKA. Phillip handed his Sour
Grapes another set of phones and both
listened to the Music until they had to be
Kicked OQut. ‘

The Sweetest Girl has given up her
Sewing Table on which rests a Short Wave
Set. Over the sink swings a box aerial.
A loud speaker dangles from the spot where
a picture of Bread Pudding previously
decorated the wall. A shelf in the cup-
hoard is devoted to batteries and Mrs.
Phillip Algernon Fitzdoodle is again de-
voted to her husband.

Phillip often comes home with a pocket
full of Trouble Tickets and a Grouch but
he tunes up a Real Set and floods his Happy
Apartment with Music long after he has
finished washing the dishes.
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The Ideal Relay Spark Station

By R. C. Denny, 6CS
In Two Parts: Part II.

The Spark Gap

This is another part of the apparatus
that is generally not so well understood.
The spark frequency and the quenching
are vital factors in the success of the trans-
mitting set. In the great majority of
relay stations the rotary spark is used,
and it is generally acknowledged to be the
best all-around gap. It gives a fairly good
smooth tone over a considerable range of
voltages and spark frequencies, and be-
sides is quite easily cooled, in fact is self
cooled; and may have very good quenching
characteristics also.

Synchronous rotaries are indeed the most
desirable, but unfortunately are most im-
possible to get hold of except at consider
able expense. Their speed holds in step
with the frequency of the supply current,
and the sparks may be timed to occur at
the most favorable points of the voltage
wave. This condition can be very closely
approached with a non-synchronous motor
in connection with a rotary gap, if certain
conditions are observed.

Spark frequencies of from 500 to 600
per second are quite effective, and besides
being pleasant to the ear, are generally
high enough to work the condenser up to
the power rating of the transformer. A
rotary for operation on a 60 cycle system,
should be equipped with a rotor having
a number of studs equal to some sub-
multiple of 60, say 12; and be operated
at a speed that will give a spark frequency
equal to some multiple of the current fre-
quency, say 600. Thus the 120 alterna-
tions or waves per second may be divided
up equally, and the spark timed, so that
no stud is opposite an electrode at the zero
point on the wave. A twelve stud rotor
would have to run at 3000 RPM to give
600 sparks per second; while the same
spark frequency could be obtained by run-
ning a 6 stud rotor at 6000 RPM. For
a rotary on a 50 cycle system, the same
reasoning applies. A spark frequency of
500 is desirable, and may be obtained by
running a 10 stud rotor at 3000 RPM or one
of 5 studs at 6000 RPM. In the case of
the higher speed rotor of fewer studs, the
quenching would of course be much im-
proved, which is very desirable. Other
combinations of speed and studs will sug-
gest themselves. To be able to time the
sparks properly, the stationary electrodes
should be mounted on a yoke which may be
turned through a few degrees about the
shaft, and clamped at any desired position.
It is adjusted till the spark gives the very

smoothest tone, and the radiation ammeter
should show an increase at this point.
(Note 4.) .

Needless to say, perhaps, studs and
electrodes should be flat and wide, and
the gaps set at a very minimum, just
sufficient to clear. Furthermore the edges
of the studs and electrodes must be exactly
parallel, or the sparks will occur at the
closest point only and the advantage of
the large cross section be lost. Inclosed
rotary spark gaps are a luxury, but well
worth while. Quenching is better and the
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objectionable noise and light from the
spark is entirely overcome. There are so
many medium priced rotary gaps on the
market that it is hardly worth while to
undertake building one, especially since
the motor itself is the main item of cost,
and would have to be purchased in any
event.

The Oscillation Transformer

This is at least one instrument that can
be built and operated by most anf' ama-
teur. There are in use two general types,
the pancake or spiral, and the helical. The
latter is probably the better transformer,
because it produces a uniform and undis-
torted magnetic field. The main points to
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remember in designing an oscillation trans-
former are to use large conductors, spaced
sufficiently on a good insulating material,
in such a manner that the distance or
coupling between the two coils is variable.
The drawing shown herewith. (Fig. 5)
illustrates a very simple yet efficient os-
cillation transformer, good for 1 KW or
more. The frame may be made of ’most
any sort of wood, if it is thoroughly dry.
There is little or no need of using more
than two or three turns in the primary
for 200 meter work, while six or eight
turns in the secondary will usually be
found sufficient. Dead turns are not to
be desired, and if any exist after the set
has been tuned up, they had better be
cut off. Only one of the uprights in each
}ﬁlir need be slotted for the sliding coupling.
e bolt in the others may be fixed solidly
by countersinking a nut in flush. The
metal strip used may be either copper or
brass, and fastened to the frames by
round head, nickle plated wood screws.
The Radiation Meter
This may be a hot-wire ammeter or
an instrument of the thermo-couple type,
of 0 to 6 amperes scale. However, it is

ARRANGEMENT OF APPARATUS
of hardly enough importance to justify

much of an investment. Its chief value
is in getting the highest indication when
tuning the set up, and whether the reading
represents actual amperes or not is a
matter of small consequence. After that
it is of very little use, and should be cut
out of the circuit entirely or shunted with
a single-pole single-throw knife switch.

The Key

Little need be said about this piece of
equipment. Any easily adjusted smooth-
working key, of 10 amperes capacity, is
sufficient for a 1 KW installation; pre-
ferably one in which conducting strips are
used to convey the current to the con-
tacts, instead of depending upon the
trunnions for that purpose. Fads in keys
are rather to be lamented, as there is
enough poor sending without them.
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Arrangement of the Transmitter

Little need be said in this connection,
as amateurs who pretend to be relayers in
any sense of the word have a very good
understanding of these pre-requisites.
However, the accompanying photograph is
presented as a good example of the com-
pact arrangement of a transmitting set,
which is necessary in order to have very
short leads in the closed oscillatory cir-
cuit. All conductors of this circuit should
be of comparatively large cross-section, to
offer little resistance to the high fre-
quency current. It will be noticed that

PANEL ARRANGEMENT OF REGENERATOR

the inclosed rotary is mounted with the
pulley over the edge of the table, and the
driving motor on the floor. This does away
with excessive vibration, and gives more
room on the table.

Tuning the Transmitter

For the accurate tuning of a set, a
calibrated-by-standard wave meter is ab-
solutely necessary. However, as this is an
instrument that few amateurs possess, it is
often necessary to resort to some approxi-
mate method. As most amateurs have some
sort of receiving set, more or less sen-
gitive, there is no reason why the receiving
set itself should not be used as a wave
meter. The amateur is perfectly familiar
with tuning in 200 meter stations, and can
adjust his circuits to the point where he
gets some particularly sharp-tuned 200
meter station best. Then using his re-
ceiving set without changing any of the
adjustments, as a wave meter, he may
tune the transmitting set.

INTERIOR OF SHORT WAVE REGENERATOR

To tune the closed oscillatory circuit,
the tuning coil or inductance of the re-
ceiving set should be brought into close
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inductive relation to the primary of the
oscillation transformer. The contacts of
a small buzzer should be connected in place
of the spark gap, in series with the con-
denser and primary. On operating the
buzzer, this circuit will be excited by the
spark at the contacts. The primary tap
should then be varied on the oscillation
transformer until the spark tunes in sharp
at the 200 meter adjustment of the re-
ceiving set. In all probability one turn
of inductance will be found sufficient, or
fmssibly some fraction of a turn more or
ess.

The open circuit may be tuned independ-
ently of the closed circuit, by cutting the
buzzer contacts in the ground lead, and
with the tuning coil of the receiving set
in close inductive relation to the secondary

QST
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meter, or to wind up an inductance and
have it calibrated in connection with a vari-
able condenser, borrowed from your re-
ceiving set for the time.

The Receiving Set

There are an infinite number of hook-
up for receiving sets, and it would be folly
to attempt to say which is the best. At
any rate a short wave regenerative set,
with two steps of amplification, is essential
to an up-to-date reliable relay station.
Whether the variometers or condensers
are more effective is still very much a
matter of opinion, and very wonderful
work has been done on sets of both kinds.

The set described herein and shown in
accompanying photographs and drawings
has been giving splendid results on an in-

ﬂz'_T_’{._T—”'_‘t._IH/% '—i-—/%'—-r—g £ .—T—:/S'—-J-—\:t'_.l

i

’

|
_—T—é%

-
-
v
'~

B
(.4)%.

!

2&'_.1._.}5"__.%

(

i
B %T w

(| O 4%

4

B

|

L

"(a) (1) (E)

b ‘

Lo}
‘ﬁ %(l)
N
OO
o E i ;f
S 1 ° /e
[o]
% T

¥

g

S
d
&

LY

|

|
./5211.-/2;-{« /2%&/# ;1——2*'—-;- If.-L;I‘-‘;-— z‘#/ii—/"l"/f.
2078

FIG © PANEL
of the oscillation transformer and the
aerial connected in its place at some point
on the secondary. Then without changing
the receiving set adjustments from the
previous test, the buzzer should be operated
and the secondary turns varied, until the
spark tunes in sharp at 200 meters as be-
fore. Then on placing the primary and
secondary in inductive relation, with com-
paratively loose coupling, and operating
the set with the power on, a wave of very
nearly 200 meters will be emitted.
Another method would be to simply use
one turn in the primary and, operating the
set, change the secondary turns, while
comparatively closely coupled, until the
apparent radiation was at a maximum.
One trouble with this method is that the
radiation might be so low, due to very
little power being used, that a variation
of several turns in the secondary might
mot have an appreciable effect on the In-
dication, although the variation would alter
the wave length considerably. The better
ddea would be to borrow a reliable wave

ARRANGEMENT

verted L indoor aerial of average height
16 feet from the ground. In fact, all
efficient amateur stations within a thousand
miles are heard. It is built up of standard
parts bought from different dealers, as in-
dicated in the list. The cabinet is built of
mahogany, including the panel, and nicely
finished, costing about $6.60. The sym-
metrical arrangement of the parts gives
the set a very pleasing appearance, and
they had just as well be arranged that way
as not. Since the tubular audions are no
longer on the market, it is suggested that
a third hole be put in as indicated by the
dotted line, to accommodate a detector tube
of the standard base type. The Urawings
and photos so clearly show the sét, inside
and out, that detail construction points
- hardly need be discussed. A full size draw-
ing should be made up first and fastened
to the panel, and all the center points
transferred to the panel by punch mark-
ing. This saves scratching up the finish,
as probably would occur in trying to lay
out the arrangement (Fig. 6) directly on
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the panel. Wiring up the set is the biggest
job of all, and requires considerable
atience, more than anything else. No. 14
are copper wire was used in this set, and
cut and bent to fit. It makes a very rigid
job, and has a neat appearance. When
using both amplifiers,” the points on the
filament switch are simply bridged by the
lever arm, which is found to be entirely
satisfactory. This set has a remarkable
range of selectivity, and is recommended
to all who are ambitious to build their own
sets. It represents probably the best pos-
sible arrangement of the necessary appar-
atus, at the very minimum cost.
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(k) 1 No. 1421W. Federal Phone Jack.

(1) 2 No..1422W Federal Phone Jack.

{m) 1 No. 1428W Federal Phone Plug.

(n) 2 No. 226W Federal Amplifying -
Transformers.

(0) 2 Marconi VT2 Amplifying Tubes.

(p) 2 Marconi Tube Sockets.

(q) 2 Marconi 2 Megohm Grid Leaks.

(r) 1 Audiotron Double-Filament
tector Tube.

(s) 2 Kennedy 45 Volt B-Batteries.

De-

Comments

Note 4. As a non-synchronous motor
cannot be expected to hold in synchronism
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The location of the component parts of
the set is indicated in the panel layout
(Fig. 6) and in the circuit diagram (Fig.
7) by the Istters used in the following list:

(a) 1 Sears-Roebuck SCR-p4 Variotuner.

(b) 1 23-Plate Illinois Variable Conden-
ser, Style No. 1.

(¢) 1 43-Plate Illinois Variable Conden-
ger, Style No. 1.

(d) 2 Sears-Roebuck Moulded Dials, No.
6A-9349.

(e) 2 No. 81 Remler Rheostats.
(f) 4 No. 82BP Remler Control Switches.
(g) 2 No. 84BP Remler Control Switches.
(h) 8 Murdock Binding Posts.
(i) 38 No. 368 Murdock Fixed Condensers.
(j) 1 Pair

Phones.

No. 65 Murdock 38000 ohm

!m\

FIG 7

any great length of time, the choice of
speed described would not prevent elee-
trodes coming into opposition at times
when the voltage is too low to jump.

Such speeds “are generally high enough
to work the condenser up to the power
rating of the transformer”, but we must
point out that that does not mean greater
range, in spite of increased antenna cur- .
rent, because it is the power in each wave
train that makes the noise at the other
end. For that reason we recommend that
attention be given methods that put the
greatest power in each discharge, such as
the use of high voltages and a low spark
note, preferably synchronous so as to dis-
charge the condenser at or near peak
voltage.—Editor.

Spark -Reception on Honeycombs

By Charles Kinyon

N the January QST I read with in-
terest the article written by “A Nov-
ice” regarding the use of the Honey-
Comb ecoils, also the articles written
by Mr. Groves in the January and

previous numbers. I noticed “A Novice”
requested that other amateurs of less abil-
ity than Mr. Groves give their experiences

with the H. C. coils and in accordance with
this request I will set down my ex;;erience
with them and hope the article will be of

.some value to the craft in general.

I do not claim that I have been able
to get any exceptional results and in fact
not as good results as Mr Groves has re-
vorted and doubtless many other amateurs
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Novice” put it, here is a more or less el

Without in the least intimating that Mr. Kinyon’s' :‘grey matter is a little less grey”, as “A

ion of tuning homeycombs which we know

will be interesting to our readers.
damped signals by the zero-beat method and alt

k4 -
Mr. Kinyon confines himself pretty well to the reception of
most of us incline to the belief that the true field
of the honeycombs is above 600 meters, Mr. Kinyon's article shows what can be accomplis!
them in amateur work and, what is important, tells how to do it.—Editor.

hed with

have done better also, but I do believe
that many amateurs are getting very lit-
tle out of the H. C. coils in comparison
to what could be gotten out of them by
careful adjustment along more nearly cor-
rect lines. I have heard considerable crit-
icism of the Honey-Comb coils from ama-
teurs in this vicinity and I do not think
# is justified by the action of the coils
when properly handled. Of course the
coils have their defects and in time will
doubtless be improved upon but at present
I do not know of any better receiving
equipment for long waves or for a uni-
versal equipment to receive all waves from
150 meters to the highest around 20,000
to 25,000 meters, damped and undamped.

According to all the information I can
get Salt Lake City is about the worst
place in the world to get radio signals into
and out of. It is surrounded on all sides
by high mountains and in addition the soil
is very sandy and dry a great part of the
year. Before the war I had a loose
coupler set in Kansas City and was
getting pretty fair results with it but when
I unpacked it here and set it up I could
hardly get the Pacific Coast 600 meter
stations on it and even after making
several improvements in it results were
greatly under what I thought they should
be as compared with work in Kansas City.
I then got the Honey-Comb coils and from
the first got much better results with them
than with th loose coupler.

. In order that others may have some

method of comparing their results with
what I have been getting I will give some
idea of the range I can receive from and
if any one will remember that a station on
the coasts or in the middle west should be
able to receive from 11 times to 2 times
the distance with similar equipment I be-
lieve they can readily determine if they are
getting as good or better results.

Amateur stations are received from the
following points fairly regularly: Port-
land, Oregon, and south along the Cali-
fornia coast to San Diego, Calif.; eastward
to Roswell, N. M., and Douglas, Ariz.,
Anthony, Kans., Wichita, Topeka, Omaha,
a station or two in Dakota, several stations
in Montana. On commercial waves I can
get coast stations on 600 meters with no
aerial or ground. I frequently hear boats
reporting their position 1,600 to 2,000
miles south and west of San Francisco.
Undamped waves are received from
Alaska, Hawaiian Islands and occasionally
Guam and the Philippine Islands, Mexico

City, NBA Panama, eastern coast stations,
NSS, WII, WSO, NDD, NAA and at times
1 have heard POZ, LCM, and MUU but
these last are uncertain and are probably
only received during favorable conditions.
I have a two-step audio-frequency ampli-
fier in service but find that one bulb will
bring in any signals that can be read on
the amplifiers provided there i3 no noise
about the house to drown out the weak
signals.

I am willing to admit that if anyone
will be content with a wave length range
of 200 to 600 meters or so, the regenera-
tive set of the so-called Paragon type
may be superior from the standpoint of
quick adjustment, probably has a greater
distance range also; however, as far as [

‘have been able to personally compare the

Honey-Comb coils with regenerative sets in
this territory I seem to be able to hear
amateurs as far away with the Honey-
Comb coils as the other fellows do with
the regenerative sets and also get a tone
which I like better.

Most amateurs, I believe, are never sat-
isfied with their sets regardle:s of what
type, kind and amount of equipment they
may have. This is probably due to three
principal causes; first, the type and size
of aerial is governed more bye the room
available in which to string it and by the
supports it is possible to use than by the
amateur’s actual beliefs of what would be
the best type and arrangement from an
operating standpoint; next, the average
amateur when starting to build his first
set knows very little about what kind of
apparatus is really best and must depend
very largely on reading advertisements
and generally buys at least some articles
which he later finds to be greatly out-
classed and later when he goes to con-
struct a better set the third item, lack of
money to buy what he then knows to be
best, induces him to re-use certain parts of
the old equipment which he hopes will an-
swer the purpose but which he knows will
not perform as well as other parts would
do. My own set I know suffers to a
greater or less extent from these causes.
My aerial is not at all what I would con-
sider ideal, either as to shape or location.
The best arrangement I could get out of
it seemed to be as follows: I have a pole
65 feet high set at one side of the house
and the other end of the aerial is supported
by a combination electric light and tele-
phone pole which is about 30 feet high
but the ground where the pole is set is
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about 10 feet higher than the ground
where the house pole is set. The aerial
itself is of the inverted L type with the
flat-top part consisting of 4 No. 14 cop-
per wires spaced 2 feet apart about 60
feet long, with the free end about 35 feet
above ground, and the end from which the
lead-in comes off is about 50 feet from
the ground. The lead-in consists of 4 No.
14 copper wires tied together and fanned
out to meet the flat top portion. The
ground is connected to the city water
pipes and a pipe driven into the ground

SAME ATBATTERY 1S USED ON ALL TUBES

i— T —<]
TZ
E.
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but due to the sandy and dry condition of
the ground this proved unsatisfactory for
shert wavelengths, long wavelengths com-
ing in satisfactorily. This condition was
eliminated by burying a single strand of
No. 14 copper wire about 4 incHes under
ground and directly under the aerial. 200
meters then came in satisfactorily but of
course more than this would be necessary
to fit the aerial for efficient sending.

The receiving set consists of an assort-
ment of H. C. coils from L-25 to L-1500,
a Clapp-Eastham variable condenser of
.0007 m. f.  capacity in the aerial circuit,
with a switch to change from series to
parallel. (One of the DeForest vernier
.0015 m. f. would be preferable and for
larger aerials probably the loading con-
denser of .003 m. f. could be used to ad-
vantage.) .

The secondary circuit uses a DeForest
grid condenser, capacity unknown but
probably close to .0006 m.f.; shunt con-
denser is a Murdock capacity nearly .001
m. f. but this condenser especially should
be of the vernier type as it requires very
accurate adjustment to obtain good results
on short waves. I am using an old style
DeForest tubular bulb purchased before
the war as a detector and find it the best
bulb I have tried although I have used
the Marconi Class I and the Audiotron
bulbs successfully. The tickler circuit be-
sides the H. C. coil contains the ‘B’ bat-
tery and a telephone jack arranged so
that the telephone receivers may be
plugged into the detector circuit when de-
sired and when pulled out the jack contacts
pick up the primary winding of the Fed-
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eral amplifying transformer. At present
I am using a variable condenser of about
.0007 m. f. capacity around the *‘B” bat-
tery and the telephones or amplifying
transformer windings but a condenser hav-
ing a capacity of .004 or .005 m. f. would
be much better. On account of the small
condenser in use in this circuit I find it
necessary to introduce a small loading
coil in series with the H. C. coil in the
tickler to enable me to get a satisfactory
plate adjustment on the short waves. With
a suitable plate condenser I think the
circuit would be improved by leaving this
loading coil out. I am using a grid leak
made of lead pencil marks between bind-
ing posts on a piece of fiber. I prefer
this leak to the Marconi on account of the
ease with which the resistance may be
varied to suit eonditions.

The first step of the audio-frequency am-
plifiers uses a Marconi Class II tube con-
nected as usual to the secondary of the
transformer with a “C” battery of 1%
volts connected negative side to the grid.
No condenser or grid leak is necessary in
this circuit. A potentiometer to vary this
“C"” battery voltage would probably in-
crease the amplification but as yet I have
not installed it The plate circuit use?
about 100 volts “B” battery and is hooked
up through a telephone jack to enable
the telephone receivers or primary of the
sconduFederal transformer to be inserted
at will.

The second step is hooked uvn like the
first except that a W. E. Co. VT-2 tube is
used and a “C” battery of between 8 and
9 volts. The same “B” battery is used on
this step as on the first and is also run
through a telephone jack to enable the
telephone receivers to be used. I am usin
the Brandes Navy Type phones although
would prefer the Baldwins if available.
The sketch shows the circuit used.

I have been using a method of adjust-
ing, particularly on short waves (200 to
900 or 1000 meters,) which I have never
seen explained in print and which seems
to me to give good results from the stand-
point of selectivity and loudness of sig-
nals, also retaining very nearly the natural
tone of the spark stations although the
detector tube is in full oscillation. When
this adjustment is obtained the oscillations
in the tube are exactly the same frequency
as those in the aerial circuit or of the
signal to be received (or if there is some
difference in frequency it is so small that
the beat notes which wonld he formed by
this difference are of such a low frequency
as to be inaudible.) For simplicity's
sake and also because I know a great
many of you will challenge the accuracy
of the above statement I will refer
to the adjustment as the location of a

(Continued on page 25)
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Radid Market News Service

Beginning April 15, 1921, the radio
market news service of the U. S. Buieau
of Markets was expanded to include the
sending of agricultural market reports by
wireless from Washington, D. C., Belle-
fonte, Pa., St. Louis and Omaha, at stated
periods each business day. This increased
radio market news service is made possible
by the co-operation of the U. S. Post Office
Department which, through its Air Mail
Radio Service, has offered to send cer-
tain agricultural reports to the Bureau of
Markets at specified hours from its wire-
less stations at the cities named.

On December 15, 1920, the Bureau
inaugurated an experimental wireless
market news service at Washington for
the purpose of determining the practic-
ability of sending daily agricultural market
reports to farmers by wireless, as previous-
ly announced in QST. Reports of prices
and conditions of leading fruits and vege-
tables, live stock and meats, grain, hay
and feed, at important national markets
were prepared and at 5 p.m. each day were
sent by wireless from the U. S. Bureau
of Standards’ Washington radio station to
farmers and other agricultural interests
within a 200-mile radius of Washington.
The experiment proved successful and the
offer of the Post Office Department to send
similar reports from some of its wireless
stations was gladly accepted. The sending
of reports from Washington which had
formerly been handled by the Bureau of
Standards was transferred to the Post
Office Department on April 5.

The schedule for sending reports is as
follows: From Omaha a complete report
of the Omaha live-stock market will be
sent at 11.15 a.m. each day (Central
standard time), and at 11:45 a.m. a com-
plete report on the Kansas City live-
stock market. At 2:15 p.m. a grain and
potato report, giving prices and conditions
at the Chicago, Minneapolis, Kansas City
and Winnipeg grain markets, and similar
information at the Chicago and other
potato markets, will be dispatched. At 5
p.m. a daily “Radio Marketgram” will be
sent, covering national market conditions
on live stock, fruits and vegetables, grain,
hay, feed and seed. The reports to be sent
from St. Louis are a National Stock Yards
live-stock market report at 11 a.m. (Cen-
tral standard time), a Chicago live-stock
market report at 11:30 am., a grain and
gftato report at 2 p.m., and the Radio

arketgram at 7 pm. From the Wash-
ington and Bellefonte stations will be dis-
patched a Radio Marketgram giving a
general daily summary of eastern market
prices on live stock and meats, fruits and
vegetables, grain, hay, feed and seed, at

5 p.m. and 7 p.m. respectively, (Eastern
standard time). The Weather Reports
from the local office of the U. S. Weather
Bureau will be appended to the forenoon
live-stock report. Any changes in the
form or time of reports will be announced
in advance by radio at the time of sending
regular reports.

These reports are intended to be re-
ceived by amateur radio operators within
the territory covered by the 300-mile radius
of each of the four wireless stations named.
There are some 2,600 licensed wireless
operators in the area covered, and the
Bureau of Markets hopes that as many of
these operators as can conveniently do so
will receive the reports and see that they
are placed in the hands of farmers and
other agricultural interests as soon as
possible after the information is received.
The morning and early afternoon reports
will be sufficiently brief to be transmitted
in 10 or 15 minutes each, and the Radio
Marketgram will require about 20 minutes.
Each operator indicating a desire to re-
ceive and distribute the market reports
will be supplied with blank forms so that it
will be necessary for him simply to fill
in (in longhand) the prices, and the brief
comments on general market conditions.
With one exception; the reports will be
transmitted on a wave length of 800
meters at a rate of 16 words per minute.
The Washington station will use an 1800
meter wave length. The reports will be
opened by the general call signal to all
stations (QST) and the call signals of the
Post Office Department: WWX for Wash-
ington, WWQ for Bellefonte, KDEL for
St. Louis and KDEF for Omaha.

Suggesed methods of distributing the re-
ports are: Furnish them at once to
shippers’ associations, county agents,
States bureaus of markets, farm bureaus,
and other agricultural organizations; de-
liver them to local newspapers for publi-
cation; post them on the bulletin board in
the Post Office or elsewhere; and file them
with the local telephone exchange so that
farmers can get the information by asking
the telephone operator for it. Suggestions
for improvement of the service will be wel-
comed. It is desired that all A.R.R.L.
members interested in receiving or plan-
ning to receive the reports by radio com-
municate with the U. S. Bureau of Markets.

SAVE YOUR MONEY!
CHICAGO CONVENTION
AUG. 30—SEPT. 3
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A Cup For Summer Achievement

R. Seymour Wemyss Smith of “The
Hartford Courant”, long a mem-
M ber of the A.R.R.L. and likewise
of the Radio Club of Hartford and
ardently interested in amateur
activity, has presented the A.R.R.L. with
the handsome loving cup shown in our
illustration, to be awarded by the A.R.R.L.
to the amateur performing the most out-
standing feat in the interest of Citizen
Radio, under rules to be drawn up by us.

Mr. S. Kruse has accepted our invitation
to become the chairman of a committee
to award the cup. He is now forming
his crew, to consist of a well-known and
representative amateur from each in-
spection district, he himself representing

e Third. The tentative formation of the
committee i8 as follows: Irving Vermilya,
1ZE; C. J. Goette, 2JU; S. Kruse (Chair-
man), 3ABI; E. H. Merritt, 4YA; J. M.
Clayton, 5ZL; A. E. Bessey, 6ZK; Royal
Mumford, 7ZJ; Rev. A. J. Manning, 8ZG;
R. H. G. Mathews, 9ZN. It has been de-
cided to make the award on November last
of this year for the most outstanding ac-
complishment between July 1st and Novem-
ber 1st. The summer period was chosen
purposely, because an achivement made
then will be an accomplishment indeed.

The cup stands 13% inches high, is the
same in overall width, and with a bowl
914 . mc_hes diameter. Across the face
of it is engraved “National Trophy—
A_n.lerican Radio Relay League—In Recog-
nition of Outstanding Achievement in the
Interest of Citizen Wireless”. On the
reverse will be engraved the name of the
winner and the circumstances under which
the award is made. It is a prize well
worth having, for the honor that will go
with its possession.

The readers of QST are requested to
submit to the Chairman of the Committee,
Mr. S Kruse, 2637 Garfield St., N. w.,
Washmgton, D. C., any distinctly mer-
itorious work in the advancement or in-
terest of Amateur Radio that should come
to their notice. Any type of work what-
ever will be considered, whether a feat of
operating, construction, design, invention,
organization, noteworthy publication, or
what not. The achievement must be made
between July 1st and November 1st, and all
suggestions should be in by November 7th.

Who's going to get it? We’d be mighty
proud to have it sitting in our static room,
proof to the world that we did something
noteworthy in the annals of Amateur Radio.
The coming of the contest right in mid-
summer means that you’ll have to keep on

the job, fellows. Your neighbor will have
the edge on you if you don’t. We are an
organization of Doers and it’s going to be
no easy matter for the judges to pick a
winner, because we're all accustomed, any-
way, to work for the advancement of
Citizen Wireless. But somebody is going
to do something distinctive—something
“outstanding”. Somebody is going to relay
1100 messages per month right thru sum-
mer, or is going to work Japan on a de-
tector tube, or invent something, or put
Citizen Wireless to some new use in the

service of the community. We do things
that are conspicuous right along, but there’s
only one cup and the fellow whose accom-
plishment sticks up head and shoulders
above the gang is going to get it, and with
it the recognition of service to the game.

So don't dare to give up the set—stick
right on the job this summer!

SPARK RECEPTION ON HONEYCOMBS
(Continued from page 23)

quiet spot between two noisy spots:and
leave the proof or discrediting of the above
theory to some of you who have a more
elaborate testing equipment than I have at
my disposal. I presume that this method is
practically the same thing that Mr. Groves
described in QST some time ago but as I
understood the article it applied principally
to the longer waves and I believe that some-
how he missed the corresponding results
that could be obtained on the short waves.

(Continued on page 22)
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First National A.R.R.L. Convention

HE First National A.R.R.L. Con-
vention will be held in Chicago
AuFust 30th to September 3rd and
will be the biggest combined radio
show and general good time ever
staged. The programs of the various
meetings include the very best speakers
from all over the country and it is be-
lieved that this program is so varied that
it will be interesting to everyone. The
Convention headquarters will be at the
beautiful Edgewater Beach Hotel, situated
on the shore of Lake Michigan. This hotel
is of the very latest summer resort type and
has as its attractions tennis courts, small
golf links, swimming and bathing facilities,
dancing, private bus service to the down-
town district, and a hydroaeroplane taxi
gervice. Registration will be done at this
hotel and the offices of the Convention
managers will be located there. The Ban-
uet to be held on the final evening of the
onvention will be held on the famous
beach walk of the Edgewater Beach Hotel
and speeches will be delivered from a
gondola on the lake by means of loud
apeakers.

The general meetings, special meetings
and manufacturers’ exhibit and show will
be staged at the Chicago Broadwa
Armory. This structure is over a bloc
long and a half block wide and is beauti-
fully decorated. The exhibits which will
comprise booths furnished by radio manu-
facturers and dealers all over the country
as well as exhibits of the latest Army and
Navy equipment will line the walls of this
enormous hall. Chair accommodations for
over 2,000 are provided in the center of
this hall which is ‘?rovided with a speaker’s

latform equipped with modern sounding
rds. All the big meetings and lectures
will be held here, which is a decided ad-
vantage to both the Convention delegates
and exhibitors as the meetings and ex-
hibits are thus placed close together.

In connection with the meeting and ex-
hibit hall is the well known Butterfly Room
which is fitted up as a dance hall and which
will be used for executive and traffic de-
partment meetings in the daytime. Dancing
will be provided in the evening with music
furnished by a special orchestra of radio
men.

Refreshments will be served in the large
lobby adjoining both the exhibit hall and
the Butterfly Room.

These details serve to give a very meager
idea of the scale on which this biggest of
radio conventions is being staged. Every
effort is being made to bring together the
most notable collection of radio men ever
gathered under one roof, and since “all

work and no play makes Jack a dull boy”
special amusement is being provided by
the various trips throughout the city as
well as by the cabaret and banquet nights.

The cabaret night which will be held
on the fourth evening of the convention
will be devoted entirely to a general good
time at which we will “take over” one of
Chicago’s best dinner and dancing places.
Every attempt is being made to take good
care of the wives and mothers who may
accompany our delegates and special trips
are being organized to Marshall Field’s
and several other of the large department
stores, which should prove of interest to
these fair visitors. For those who come
without OW’s, girls will be provided for
the banquet. This may sound like an im-
possibility but we can guarantee at least
6500 unattached young ladies who are will-
ing to be talked to about radio.

Special rates are being arranged in con-
nection with the various railroads whereby
tickets will be certified at Chicago by the
Central Division Manager which will allow
gf a considerable reduction on the return

are.

Preparations are being made to take
care of an attendance of over 2,000 radio
men and in addition an attendance of
thousands of other interested Chicagoans
is expected. Reservations for the Banquet
and meetings, which will total $5.00 per
person, may be made with Mr. N. C. Bos,
Reservation Manager, 118 N. La Salle St,
Chicago, Ill. In addition to accepting
reservations for attendance at the Conven-
tion, Mr. Bos will be very glad to supply
inquirers with full information regarding
hotel rates at the various Chicago hotels
and will arrange hotel réoms in advance for
any who wish such reservations made.
Every effort is being made to get these
regservations arranged early. The general
tendency, however, is against early reser-
vation because of fear that attendance may
not be possible. In this connection it
should be stated emphatically that any
such reservations made now may be can-
celled without question at any time up
to and including the day before the Con-
vention. Therefore please do not with-
hold your reservation %ecause of any doubt
as the possibility of your attendance.

At the manufacturers’ exhibit, the
spaces have been divided to allow booths
a{: roximately 14 feet square. The avail-
able space aside from that allowed for the
meetings has been divided into 31 booths,
6 of which will probably be given over to
Army and Nan' displays and executive
quarters. This leaves but 256 open to the
first applicants. The Chief Show Director
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advises that a mumber of unsolicited re-
quests for space have already been re-
eeived. Manufacturers and dealers de-
sirous of obtaining space can obtain a chart
of the booths, rates and contracts from Mr.
N. E. Wunderlich, Show Director, First
National A.R.R.L. Convention and Show
4538 N. Sawyer Ave., Chicago, Ill. General
information regarding the entire feature
of the Convention, show, programs, or
reservations can be obtained from the
Central Division Manager, Mr. R. H. G.
nlfthews, 6433 Ravenswood Ave., Chicago,

A skeleton outline of the tentative pro-
gram follows:

August 30th.

Day devoted to meeting arriving delegates,

arranging reservations, etc.

7:30 p.m. Business and General Organ-
ization Meeting.

August 31st

Educational Lectures.

Central Division Organization
Meeting.

General Business Meeting for
discussion of interference con-
trol, time division, traffic regu-
lations, observance of laws,
legislative matters, etc.
Technical Meeting on spark
apparatus.

10:30 a.m.
1:30 p.m.

3:30 p.m.

7:30 p.m.

A Sure-Fire C.W.
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September 1st.

Educational Lectures.

General Club Organization
Meeting.

General A.R.R.L. Operating
Department Meeting, to take
action on matters discussed in
general business meeting of
precedinf day. :
Technical Meeting on C.W.
apparatus. '

September 2nd.
Educational Lectures.
Indoor Baseball Game between
A.RR.L. Board of Direction
and Chicago Executive Council.
Each player will have his call
letters printed in large letters
on a white placard fastened to
his back.

A.RR.L. Board of Direction
Meeting.

Cabaret—not a meeting but a
get-together, free of speeches.

September 3d.

Hamfest. All the DX men
available will describe their
stations, etc.

Stunt Party, with novel and
interesting tests for which
valuable prizes will be given,
Banquet and Dance at Edge:
water Beach Hotel on ' the
famous Beach Walk. o

10:30 a.m.
1:30 p.m.

3:30 p.m.

7:30 p.m.

10:30 a.m.
1:00 p.m.

3:00 p.m.
8:00 p.m.

10:30 a.m.
2:00 p.m.

8:00 p.m.

Circuit

By E. W. Whittier, 1IDH*

FTER trying several C.W. circuits

with poor or indifferent results, I

happened to run across the hookup

shown below, for which credit is

due the General Electric Co. The
beauty of this circuit is that anyone who
can wire up a set correctly can get the
maximum output of his tubes with almost
no trouble at all. The constants given
below have been found to be correct for two
UV-202 tubes on several different grounds,
aerials, etc.

This article deals mostly with the UV-202
tubes. Since they can be overloaded so
easily and safely, we may as well get all
we can out of them. The source of plate
supply used is an Acme 200 watt C.W.
transformer, the output being rectified by
an electrolytic rectifier. The output voltage
after rectification is between 550-600 V.
This means that a high resistance grid
leak must be used to keep the grid nega-
tive enough to prevent excessive plate
current. If the tubes are run on hormal
plate voltage (860 V.) the grid leak may

‘B-dio Engineer. Atlantic Radio_ Cc-».-

be omitted. Using from 550 to 600 volts
is liable to cause fireworks inside the stem
or seal of the tube, and a safety gap con-
nected from the grid of one of the tubes
to the filament is recommened. This gap
should be about .016 inch (1/64 inch).

The writer runs his two tubes on this
high voltage and uses about 160 M.A. plate
current. The power put into the antenna
circuit is 30 watts under these conditions.
The efficiency of the tubes at this overload
is about 3839%. The antenna current will
vary with the conditions of resistance in
the antenna and ground system. Using a
14 ohm antenna system 1.6 amperes can
be obtained. With a good counterpoise the
resistance may be made as low as 6 or 6
ohms, giving an antenna current of 2.2 to
2.5 amperes with the same plate voltage
and current.

The circuit diagram and its accompany-
ing legend show the constants of the vari-
ous pieces of apparatus and exactly how to
connect them up to get results.

The only meter that is absolutely needed
is the antenna H.W.A. but it is highly
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desirable to have a filament voltmeter and
a plate milliammeter.

he only real critical adjustment on the
whole set is the value of C,. If the value
of this condenser is not right, the grids
may be at such a low negative potential
that the plate current may become very
great. The value of C, is different for each
change of T,

In setting up this circuit, or any other
for that matter, the use of as short con-
necting wires as can be used is always to
be recommended. The condensers C, C;,

T, SMALC rreter

July, 1921

sq. in. per 100 M.A. is about right. Whea
these plates are working properly there
are little scintillating sparks running all
over the immersed portion, The best way
to make up the solution for these rectifiers
is to dissolve as much 20 Mule Team Borax
as possible in cold distilled water. Allow
the surplus borax to settle and fill the
tumblers containing the lead and aluminum
strips with the clean liquid. As the
solution evaporates add only distilled wates.

It will be noticed that an A.C. wolt-
meter was used to tell the proper filament

sty

L,—Antenna inductance 25 turns of large
wire or edgewise wound copper ribbon
about 5 to 6 inches in dia. Well insulated.

L.—Grid tickler coil 15 turns bell wire on
3 to 4 inch dia. tube and placed in bottom
of L., Wind in the opposite direction

to L,

L,, L—1% henry iron core chokes, 500
M.A. capacity. 160 M.A. will do.

C,, C.—21-AA Western Elec. Co. 1 mfd.
condensers.

C,—.0006 to .006 mica or air condenser,
fixed.

C—.0006 to .001 air condenser (variable)

C;, C—.001 fixed paper condensers.

R,—Grid leak resistance 10,000 to 15,000
ohms.

R,—Rheostat
amperes.

capable of carrying 4.7
(The rheostat may be done

/0 ¥ AC.
Acme TPans

away with if the voltage of the trans.
former is just 7.6 V. when the tubes are
lighted. When modulating, the filaments

. need to be a trifle brighter than for
telegraphy.

T,—Tap to vary wave length of antenna
circuit.

T,—Tap to vary power input to plates of
tubes (coupling).

V.M.—0-10 or 0-16 voltmeter.

S.G.—Safety gap.

K—Key.

*Secondary of modulation transformer may

be inserted at this point. The secondary

of this transformer must be shunted by a

.001 condenser or short circuited when

using straight C.W. The value of C, then

will be different when modulating than

when using C.W.

and C, should be right in the set and not
near the transformer or rectifier. These
are high frequency by-pass condensers and
should be connected by short leads, and be
near the oscillatory circuit.

In setting up the electrolytic rectifier,
don’t use large plates thimking you will get
more voltage or current. If the plates are
too large or too small the voltage and the
completeness of rectification is affected.
The author uses aluminum strips %” wide
and 3” long and 1/32” thick; these pass
200 M.A. easily. If the plates are wider
they should not be immersed so far into
the borax solution. A total area of 3%

brilliancy. @ This method gives several
times as great filament life as the use of

an ammeter for this purpose.

This same circuit may be used on UV-
203 tubes (50 watt) with slight changes in

the constants. The grid leak at 750 volts
may be omitted.
plates of two UV-208 tubes the grid leak
is about 250 ohms; for one tube twice that.
The condensers on the filter circuit will
have to be able to stand 2000 V. at least.
Ten tumblers on each side of the 1500 V.

With 1000 V. on the

secondary winding of the plate voltage

transformer are needed.

The author has been using a small set

Digitized by GOOS[G



July, 1921

as described (two UV-202’s) and has had
no trouble working over 800 miles on
straight C.W. With voice modulation
about 100 miles is the limit when there is
no QRM. I wish to thank those who have
so kindly reported the signals from 1DH
and stand willing to help those who may
be in need of any dope on hooking up a
C.W. Set.

(Editor's Note—Circuit students will
recognize this hook-up as the favorite dia-
gram of the English engineers in their
war-time sets. It appears frequently in
Stanley’s “Valves and Valve Apparatus”.

As to the results it gives, it is far and
away the best short wave oscillator we have
ever tried. Since the receipt of Mr.
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Whittier's paper at the QST office we have
tried this circuit at three different stations,
one a phone station using two 50-watt
tubes in a Colpitts circuit, one a 5-watt set
using the Hartley circuit, and the third an
experimental circuit using three E tubes.
In every case surprising improvement re-
sulted. These three cases are not enough
from which to make a general rule but
nevertheless we will state that the new cir-
cuit gave outputs that averaged more than
twice the watts power given by the original
circuits, accompanied by the ability to re-
duce wave length an average of 100 meters
in each of the three sets. The 5-watt set
used a UV-202 and with the new circuit,
using 860 volts a.c. on the plate, 15 watts
were put into an antenna of 500 mmfds.
capacity on 190 meters! It works—try it.)

QRX For a New O.W.

By Irving Vermilya, IZE

€€ QUEEK, scratch, pick, putter,
pfoof, spiff awawk—"

“What the hexx is this,” thot
old 1HAA, as he tuned around
trying to get a line on its de-

erement. “Something new moved into this
little old burg of Marion, I'll bet, or else
that sixty cycle stuff is running loose up
in some tree top.”

All quiet, not a peep or scratch, and VN
breathed easier. But we speak too soon,
for suddenly the air was again rent
asunder, worse than ever, with the darn-
dest scratching and sputtering and up-and-
down shimmy tones ever heard. “Sure
enough, that’s a Ford spark coil or I'm
a boob,” said VN.

Mad clear thru, he threw the julce on
his old stone-crusher and with the bug
key gave a quick snappy “QRA ?” and listen-
ed. Not a scratch to be heard. The usual
2’s, 3’s and 8’s were pounding in but not
a sound from the QRM-er. “‘Just as I
thought,” said Vermilya; “that bird is sit-
ting there waiting for me to get busy with
someone out in Okio before he murders
me with his coil.” But after a long period
of silence for both the big DX station and
the new-born “friend,” VN looked in the
direction of his message hook and realized
there was lots of work to be done. So he
started in to clear the hook as quickly as
possible.

No more was heard from the new-comer
so the night progressed well for DX work.
The next day, try as he might, Van could
not forget that new noise. Marion is so
far from civilization that one coil is a
big matter, especially where hundreds of
messages are handled each month and a
good clear path is essential. Well did 1HAA
realize that he already had his hands full

with the continual QRM he gets from tha
high power station not a mile away from
his shack radiating four hundred and fifty
amperes. Eventually he got to thinking

Miss Eunice Randall.

that perhaps he had imagined a lot of it,
but was certain whoever or whatever it
was had a pretty broad band of waves.
Next night as he sat in at his tuner, long
before touching his key, sure enough that
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was the same old boy at it again. “Scratch,
scratch, scratch,” oh and on it went. “Dog-
gone it,” said VN, ‘“someone’s either going
to get a license now or pipe down or I'm
going to find the reason why. I'll just
take a listen to this and see if old Killjoy
will hang himself if I give him plenty of
rope.” On went the scratch—*Sputt, stitch,
futz, buut, fuerer, thup, wee, zipp.” “Good

The Y.L. at 1XE.

nmight,” thot VN, what are we coming to?”

Finally all died down again and once
more Van put the juice on the old sink
gap, and then just ...— ...— and a
listen. “That ought to do for bait,” thought
he. Much to his surprise he heard a very
crippled call: “1HAA 1HAA ER.”,

*‘There now, for the love of mud, we:do
know that he wants to call himself ‘ER} ”.
So back he went after Mr. ER. He realited
it would be useless to give this newcomer
a show of speed for surely it would notibe
appreciated, so he spelled out as slowly as
ever he sent, “Who is ER pleask.”

A long silence, and then, soft and sweet
this time, just the simple word “What?”
So again: “Who are you pleasge?”
“There, that ought to fetch him,” Van
thought. And sure enough, like a long
slow funeral procession came the following:

“This is a little girl in Mattapoisett and
I will see you tomorrow night.”

“Wow, said Vermilya to himself. “This
is the little innocent chick I’ve been wanting
to hang or kill or something. Wonder if
she knows I'm married.” A million other
thoughts ran thru his mind but he began

QST

July, 1921

to realize that this little lady probably
wanted an answer of some sort, so he put
the switch down, and again very slowly:
“I am married.” The answer came
back a-flying this time: that is, the reply
was quick even tho the sending was not:
“How we suffer, but my heart is not in my
hand; I will see you tomorrow night just
the same.” .

“0OK have your own way.”

Thus ended the conversation and no
further scratching was heard. But upset!
Say, VN was purely and simply licked.
Here he was going to “make” someone
get a license and the first thing he knew
a little girl had come along and he had
passed out like a little boy sent to bed with-
out his supper. “Darn her anyway. Gee
she’s fresh, telling me she is going to see
me tomorrow night. I’ll be darned if she
will. 'm going out to a dance tomorrow
night and I'll lock this old coop up tighter
than a drum.”

Not daring to mention his experience on
the air to a soul, next night VN went off
to a dance in a neighboring town. Many
of his friends were there; all seemed quiet
and everthing was going along in fine
shape; the -music was good and so were the
dancers. Now in these small country places
strangers are easily spotted, and it wasn't
long before Van noticed two very tall peo-
ple enter the hall—a fellow and a gmli,
looking much like brother and sister. But
as they stopped to speak to Brad Cleve-
land, an old friend of Van’s, he decided
they belonged there and_that he had just
never noticed them before. A little while
later VN was sitting alongside of Brad and
in the course of the conversation he asxed
Brad who that tall couple was that had
come in a short while before. You could
have knocked him over with a feather
when he was told that their name was
Randall and that the girl was in the wireless
business somewhere up Boston way. ‘“Holy
smoke,” thot VN, “I’ll bet my last nickel
that that’s the one I had on the air!” Here
she came, making foot-prints over their
way -and up jumped Brad saying “Ver-
milya, I want you to meet Miss Eunres
Randall. She is deeply interested in wire-
less and works up in the American Radio
& Research Laboratories at Medford Hill-
side.” VN tried his best to say something
but the best he could do was a.sound that
resembled “MO.” “No,” said Miss Randall,
‘“‘you won’t need your direction finder now;
you can put it away. I have founa you
and met you as I promised I would do
last night. I've heard about enough about
1HAA without knowing him, especially
when' you consider that my home is in
Mattapoisett, only about five miles from
your station. While I don’t live there dur-
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ing the week, I manage to get down week-
ends once in a while. I am working up
in the Amrad place as draftlady and now,
to be truthful with you, I want to iearn
the code and theory of radio so I can ve
‘one of the boys’ ”.

“Look here, Miss Randall, if you are in
earnest and really want to learn the code
and all about radio from one end to the
other, I will help you all I can. But if you
just want an adventure you’re going to be
plain Outta Luck. Now which is it?”

“] tell you I am really interested and
if you had seen- me shinning up a tree
putting my aerial in place yeu would be-
lieve me a lady of my word ”

“Very well,” said VN, “I'l]l give you a
note to a good friend of mine who runs a
radio school in Boston, where you can
learn in a good thoro manner all the ins
and outs of radio, as well as code. You’re
going to have a mighty hard struggle, I
can warn you, and being a.gixl your trials
will be many and hard, but I want you to
know I admire your grit and nerve and
I can see right now that you are gomg
to succeed. When you come out, bring
a first grade commercial license with you
and then if you’re not too busy let me know
how you liked it all and whether you
think that after getting that far ana be-
ing thoroly bitten by the little radio bug
you will ever waste any more time think-
ing of the things that most other girls
think about. You’re one in a hundred
for the pick you are taking and I want :to
wish you success. But meanwhile please
don’'t open up on that squeak box again
until you can handle at least fifteen words
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per minute. By that time you will pe an
honest dyed-in-the-wool O. W., and belneve
me if you make good I'll see that you
have a station that will put Mattapoisett
on the map.” 1

“Gosh,” thot Vn, “she isn’t so bad after
all. In fact I’ll have to take my hat off
to her. She has the proper spirit for a
real honest to goodness shemale radio bug.
Other districts have had the honor of
boasting an O.W. long enough, by heck;
we’'re going to have one of our own up
here now.”

So watch your step, boys, for alreaay
she is on the job at 1XE every night they
have the radiophone concerts—yes, sne’s
the assistant operator at 1XE. And on
three other nights a week she’s plugging
away at code at a Boston school where
reports say she is already doing betier
than some of the fellows that have been
there six weeks longer than she, Anda it
won’t be long now before you’ll hear an-
other real DX station on the air and the
gpfrator is going to be Miss Eunice Ran-

all.

As a word of warning, don’t iry  to
flirt with her, for she hasn’t time and
besides, as she has already asserted, she
“does not carry her heart in her nand.”
Treat her as one of us, a sister operator.
If you can lend her encouragement by
all means do so as she’s the jolliest girl
you ever want to meet or talk with over
the air. But don’t expect to find a “little”
girl, for Miss Randall is over six feet tall.

Three cheers for the new First District
o.W.! : Kk

All Set to Perforate QRN!

A Midsummer Party to which Everyone is Invited

knock Old Man Static full of

holes in our static-puncturing

contest on the night of July 19th.
This was announced in June QST, page
21. Come on and unpack your receivers,
you fellows who have closed up for the
summer; dust 'em off and give our A.R.R.L.
a lift. We need you, OM. We need every-
one if we are to be successful in the under-
taking. This is the first time such a con-
test has been attempted in mid-summer,
and we want to prove that relaying can be
done with C.W. thru QRN, and we are
- calling upon you men who can copy thru
static, here will be a hole in static all
right and C.W. will puncture some more
holes—copy thru them. The scheme is to
have pairs of transmitters broadcast
messages as per the following schedule on

E are off, and we are loaded for
\ x } bear and lordhelpus if we don't

July 19th. Each pair of transmitters will
congist of the most powerful C.W. and
spark in each division of the A.R.R.L.
Each transmitter will broadcast a different
message at ten words per minute and each
message will be sent twice. o

It is a well known fact that it is rather
hard to pick up the C.W. signals, so qn
Jul{ 16th each of the transmitters will
QRL at exactly the same time and exactly
the same wave as shown on the schedule.
This will give all of you a chance to tune
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for the different transmitters and make
notes of the settings of your receiving
equipment. In this way it will not be
necessary for you to “hunt” for the trans-
mitters on July 19th, because you can be
reasonably sure of finding the stations on
the same adjustments. There will be 38
transmitters, 18 C.W. and 20 spark,
scattered all over the United States and
Canada, and if you have any kind of re-
ceiver at all and can copy thru QRN, you
ought to make some good records. (Un-
doubtedly there will be many stations
heard over great distances where they have
not been heard before. We will have
authentic proof if new records are made
and due credit will be given the receiving
operator for his part in copying.) All
transmitters have been instructed to start
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messages travel in order to be received at
your station. Therefore it will be necessary
for you to note the distances of the trans-
mitters from your station on each message.
After all the transmitters have finished the
broadcast, add the total mileage of the
C.W. stations and the total mileage of the
spark stations. Then add these two figures
which will give you a grand total. Mail
your copies to the American Radio Relay
League, 1046 Main St., Hartford, Conn.,
80 as to reach this oﬂice not later than
July 26th.

If you are not interested in the contest,
please have a heart and keep your
transmitter- silent during the transmitting
period so the thousands of other amateurs
can copy. We will have QRN, and we can
but put holes in that, but please let us
have your co-operation in a way that will
reduce QRM to the very minimum, and

Schedule of Transmitters for the Static-Puncturing Contest, July 16th and 19th.
Eastern Standard Time, P.M.

Division C.W. Wave Time Spark Wave Time
Ontario 9AL* 250 8:46 3BP* 200 8:50
New England 1AE 275 8:54 1ZE 250 8:58
New England 1TS 275 9:02 1AW 200 9:06
Atlantie 2ZL 275 9:10 2JU 200 9:14
Atlantie S3AAO 280 9:18 3XF 375 9:22
Roanoke 8ZW 325 9:26 8SP 200 9:30
East Gulf 4GL 220 9:34 4XC 376 9:38
Delta - - s bZP 260 9:42
Delta S - _— 5ZL 300 9:46
Midwest 9HT 200 9:50 90E 200 10:02
Midwest 9ZB 375 10:06 9LC 200 10:10
Central 8IB 200 10:14 9ZN 376 10:18
Central SDE 210 10:22 8ZL 376 10:26
Dakota 9XI 360 10:30 9ZX 376 10:34
West Gulf 6ZA 375 10:38 6ZX 376 10:42
West Gulf BZW 375 10:46 5ZC 376 10:50
Rocky Mountain 8WV 375 10:54 6JT 200 10:68
Pacific 6ZX 375 11:02 60H 200 11:06
Pacific 6EN 200 11:10 6Z0 375 11:14
Northwestern 7XF 250 11:18 7DA 200 11:22
*Canadian

promptly on schedule, and not to start 5
seconds before or 5 seconds after the
scheduled time and not to overlap by even
1 second. The schedule is on Eastern
Standard Time. Now your part will be
to copy—copy any part or all of every
message from every C.W. and spark station.
You must have the signature of two
people who witness the actual reception
of the messages and these signatures must

pear on the original copy that is sent to
this office for verification. Remember that
you will be given due credit for any part
of any message that you copy, so do not
feel discouraged if you do not get a per-
fect copy—send in what you do copy.
While accuracy and completeness of copy
will be considered in computing the per-
centages, the main feature in determining
the winner is based on the grand total of
.air line miles over which distances the

accept our thanks for your efforts in ask-
ing others to do the same.

SPARK RECEPTION ON HONEYCOMBS
(Continued from page 25)

[Editor's Note—What Mr. Kinyon uses
is “zero beat frequency.” The tube is
really in full oscillation but at the same
frequency as the incoming signals, so that
no beat note is produced. In such ad-
justment the full benefit of heterodyne
amplification is received on spark signals
and without distortion of the musical note.
It is well worth the somewhat critical ad-
justment necessary to secure it. )

In the concluding installment of this
article, in our next issue, Mr. Kinyon will
tell just how he adjusts his equipment for
best results.] -
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What We Want in Radio Law

HE scheme of the two radio bills intro-
duced in the House by Congressman
White and in the Senate by Senator
Kellogg at the instance of the Department
of Commerce is to get away from outlining
operating regulations in the law and in-

stead provide a law that will establish an
administrative organization and facilities
for publishing regulations from time to
time, so that the regulations can be changed
as progress in the art demands without the
necessity of framing a new law every few
years. As we stated in these columns last
month, our Board of Direction after a
careful consideration of the case feels
that the province of the amateur ought to
be specified in the law. Some folks, we
suppose, will think we are highly incon-
gistent in asking for what offhand seems
to be a request for direct discrimination
in our favor. But is it? We do not think

0.

These bills would provide for the govern-
ment of all classes of stations by regula-
tions promulgated as occasion required, by
the Secretary of Commerce. Now the
present Secretary and the present Com-
missioner. of Navigation and the present
Chief Radio Inspector are all friendly to-
wards the amateur and know his value,
and we haven't any doubt that administra-
tion of such a law by them would be en-
tirely satisfactory to us amateurs. But
they won’t be in office always, and we ask
you to just imagine a Daniels as head of
the department looking after us! We
wouldn’t be safe, and as now is the time to
express ourselves for future years we are
doing so. While we amateurs are well
organized for looking after our interests
in general, we are not financially equipped
to wage a continual defensive against
powerful commercial or political interests
that might want to invade our little domain
for some purpose of theirs. We feel very
stronfly that the only reason we have been
unmolested in past years is that the law
has very definitely said that there shall be
amateurs and that their wave shall be up
to 200 meters. As a class we are not pre-
pared to combat big interests perpetually
and our only safeguard is to get our future
written into the law. And as we pointed
out last month, commercial companies won’t
put good money into installations to use
waves near the amateur’s as long as there
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is possibility that the latter may be changed
to interfere with them:; yet the intensive
development of radio demands that use be
made of all waves, so that definitely speci-
fying ours in the law should stabilize the
commercial use of nearby waves. An ex-
ception to this end in the case of the ama-
teur would not be terribly inconsistent,
since we are at about one end of the waves
of value so that we could be put to one
side and the use of all other waves left
to regulation without disrupting the
scheme.

And it’s vital that no drastic change be
made in our allocation. Qur apparatus is
extremely highly specialized and would be
made virtual junk if we were suddenly
given a wave length appreciably different

om our present. And our investment in
equipment runs up into many millions of
dollars.

We have another thing in our favor in
the very consideration of what wave lengths
we should ask for, The Department of
Commerce had a committee last year con-
sisting of representatives from every radio
interest in the country and the{ gave con-
sideration to what wave length the ama-
teur should have in new law. The old
basis wouldn't do, for the navy want a
wave under ours for chaser boats, and yet
we couldn’t be put up too high because
the ship-to-shore telephone service wants
waves around 300. They had many meet-
ings but eventually a tenable basis was
arrived at, with every interest agreeing
that they would be satisfied if such waves
were assigned the amateur. Broadly speak-
ing they are 180 to 220 meters for spark,
and 180 to 260 for C.W. If an unwise
administration should assign waves other

.than the above to us amateurs as long as

present conditions in the art maintain,
they would certainly be stepping on the toes
of one or more strong interests, yet the
above wave lengths form a basis that has
been mutually agreed to. And with the
Navy below us and the A.T.&T. above us,
both clamoring for more room, believe us
we would like to see our wave length
written ‘into the law so that there would be
no question about it.

These, then, are the reasons why we are
asking our friends, the Department of Com-
merce, to amend their new bills to except
the amateur and write his place into the
law in black and white.
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What We Are.
HE A.R.R.L. used to be just a little
handful of ardent enthusiasts, but that
was long ago and now we are a big
national organization, recognized as the
standard-bearers wherever amateur affairs
are concerned. Recently we told of losing
our goat to a chap we ran across who had
never heard of our A.R.R.L., but altho such
birds are rare it is not unusual for us to
discover that apﬁarently well-informed am-
ateurs have no knowledge of what we are
or why we exist. When they got into the
game they heard of the A.R.R.L., liked
what they saw of it and joined, largely
g:rhaps because everybody else they knew
longed. As time passed they heard of
our relay work and got a place in it, and
they see and perhaps like some of the other
tnings we do. But the Big Idea often never
gets thru to them.

The A.R.R.L. is an organization of ama-
teurs, and every official in it is likewise
an amateur. From its very inception it
has been non-commercial, its originators
being amateurs with no axes to grind and
clearly realizing that there could be no
successful organization unless it be co-
operative. The phase in which the non-
radio public best knows us is as relayers,
but we are much more than that. We are
the amateurs and the writer of these poor
lines is likewise an amateur. QST is our
magazine and thru it we bind ourselves
closer and accomplish things together, but
QST is incidental to the League and simply
does its best as the A.R.R.L.’s mouthpiece
to further things “of, by and for the ama-
teur.” : g

Offhdnd we know no parallel to our
organization. Always we have steered a
careful course among the rocks of com-
mercialism and personal ambition, and to-
day we truly have a great big national self-
governing institution’ which is a leader in
amateur thought. We stand for obser-
vance of the law and for scientific progress.
Our union makes. possible many things of
co-operative benefit: our relaying, our
ability to speak as a solid body when
dangerous legislation threatens, the many
things of national breadth which we under-
take. Almost every amateur of any promin-
ence belongs to our League and so, as we
are the amateurs and incapable of be-
coming a body to merely exploit the ama-
teur, we are recognized as the leaders, the
bo%y politic in the amateur world.

rom these things and based upon them
there has come into existence a wonderful

irit—the A.R.R.L. spirit. There is a
clean organization of the amateurs them-
selves, whose interests are those of its
individual members, and with a feeling
akin to amazement amateurs have realized
this and come into our ranks. Look at
our Operating Department, with almost
four hundred officials serving without com-
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pensation, grinding out letters, perfecting
their network, inspired by the common
cause and safe in the knowledge that
they’re not being “exploited”—realizing, in
fact, that the A.R.R.L. is they themselves.
Consider the official relay stations, the fad-
ing test recorders, the membership of our
Board of Direction, the affiliation of some
two hundred clubs—all of us imbued with
the same wonderful spirit and working to-
gether in the advancement of a thing we
all love, Amateur Radio. That’s what it
means to belong to the A.R.R.L.
This Word “Citizen”

OU'VE seen it~——we use it frequently

in these columns. Some folks seem to

object to it, mostly because there isn’t
anything the matter with the word “ama-
teur” while “citizen” brings up to them
visions of soviets, Citizen Bessey and
Citizen Galyean and so on, red flags and
parlor Bolshevism, ete.

Now there’s nothing the matter with the
good old word “amateur.” It correctly de-
fines what we are, and implies a good clean
sport. In sports it has always been un-
fortunate to lose one’s amateur status,
and likewise in these days the word rarely
carries any stigma of inefficiency or
clumsiness but generally quite the con-
trary. It means something definite and
pleasing, and is the word under which we
have our rights in the law.

On the other hand we are trying to get
away from the idea that our radio is a
plaything, and establish before the general
public the fact that serious communication
is being accomplished by private citizens.
Do you realize that our radio provides
about the only way by which an individual
can communicate intelligence to another
beyond the sound of his own voice without
paying tribute to a government or a com-
mercial interest? It’s so, and it’s a big
thing and becoming increasingly important
as new-comers enter the game. Simply to
use & word implying that we love our sport
and are skillful at it does not seem enough
to us. When we speak of “Citizen Wire-
less” we convey a picture—no longer of
little boys in short trousers playing with
toys, no longer of eccentric dabblers, but
of a vast field in which the private citizen
of this country may enter and carry on use-
ful communication. And when we stand up
before a Congressional committee it's a
good term too—just think exactly what it
means! -

So there’re things to be said both pro
and coen and the subject is by no means a
closed one. While we like the expression
“Citizen Wireless” because it implies per-
haps a more serious effort than the word
“amateur”, we’re not abandoning the latter
nor endeavoring to foist the former where
it may be distasteful. Let’s talk about it
a little in QST—just what do we think
about the matter?
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1048 Main St, Hartford, Conn.
is fast supplanting the
spark transmitter, and
while this change is

e ® being made our message
traffic is suffering. For
the month of May a total of 6,699 messages
is reported as against 10,632 for the month
of April. A drop of about 37%, but as
soon as a few more good C.W. stations
come to the front our traffic will climb very
rapidly.

The New England Division is honored for
the third time in succession with the star
station in traffic handling, and this month
1ZE (formerly 1HAA) must take second
place to 1CK, who handles messages at a
terrific speed and can be heard at 30
per 'most any night. F.B., Robinson.

i MR. P. F. ROBINSON, 1CK
Braintree, Mass.

; 412 Messages

New England Division
[y 3333313323323 2243334

There is no use trying to dodge the issue.
C.W. is here to stay and unless we are
afflicted with a foggy brain, C.W. will be
so far ahead of the spark that messages of
unimportance will be left for that means
of communication, while the messages of
more imYortance will go via C.-W., because
they will get thru. And even when the
“rock-crusher” at 9ZN is thrown into the
discard, we will not be surprised, and all
of you know what Matty thinks of a good
spark. However, glance thru the Central
Division report and note that communica-
tion is maintained with C.W. while the
spark stations have given up in despair.
On the other hand we point out to you the
work being done by 2ZL, 4GL, 3AAO, and
1TS, all of which are C.W. stations. The
spark set at 2ZL was junked so long ago
that not even a punctured condenser re-
mains. And 2ZL moves messages in groups
of 5 and 10 almost -every night regardless
of QRN, providing of course that other
stations are on the job. The only good
reason that we can give for your not hear-
ing the hundreds of C.W. stations is be-
cause you do not listen nor tune properly
for them. Spare the key some night and
just listen for C.W. stations. We will
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venture a guess that you will be astonished
at the goodly number you hear, and upon
inquiry you will find most of them using
less than 50 watts. And notice how the
C.W. signals just cut right thru static.

Considerable ac-
tivity in the Roan-| ]
oke Division is the
changing over of [..
transmitters. The [
spark is going out ||
while the C.W. is|.
coming in. And that |-
absence of signals |-
from the Delta
Division is caused
by old man QRN.
In other words they .
have no C.W. stations with which to carry
on communication in the division. How
about it, Jawn; when can we expect to
hear your C.W. sigs?

Reports from the Pacific and Midwest
Divisions are missing. The other reports
follow: .

————————
NEW ENGLAND DIVISION
G. R. Entwistle, Mgr.

A.R.R.L. TRAFFIC

Conditions for DX work have been bad
lately, due to QRN, aurora, etc. The spark
stations seem to be affected more than C.W.
Organization is one of the activities taking
the most time at present. : Especially is this
true in Boston, where -the newly formed
Boston Executivé Council is endeavoring
to bring all classes of radio amateurs into
a closely allied body.

The Boston Executive Council has se-
cured the co-operation of the Army, Navy,
A.R.R.L., Department of Commerce and
commercial interests. The Council has
adopted the Chicago Plan by revising it
to the needs of Boston.

The Police Departments in Boston, Hart-
ford and Lowell are co-operating with the
amateurs in the transmission of reports
of stolen automobiles and any other in-
formation through which the public may
help them.

A.D.M. Robinson (1CK) reports a new
radio station in Lowell, 1LZ, who we expect
to help in a route through central New
England.  1HAA has been comparatively
quiet this month, handling only 304 mes-
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sages. Part of this slump was due to bad
weather and the rest to lack of pep in his
non-synchronous. 1HAA is now installing
a 500 cycle quenched spark set to operate
on a special, 1ZE. 1ZE will have three
working waves, 200, 250, 376 meters. D.S.
Johnson (1DY) must have a job. He is not
heard on the key much lately. 1MAD of
Pawtucket, R. I., is another comer. He
has a 1IKW sparf{ set and promises to be
a help to DX work. 1CF, 1UN and 1DH
are making a lot of noise on CW. 1XE
and 1QR are working fine concerts nearly
every evening

D.S.. McLean (1JQ) reports conditions
between Springfield and Boston are im-
proving only slightly. Southbridge does not
seem able to get in communication with
Springfield as yet due to a tremendous
amount of QRM caused by high tension
wires near that station. 1GY signals fade
badly. Springfield finds it more satis-
factory to work with
Boston. 1WR comes
through QSA and if
not too much QRM
can handle traffic
through him. Re-
cently 1XM and 1QR
have been coming
through QSA. In a
short time we will
have a station in
operation on C.W.
at Warren, Mass.,
N. B, Judkins, 1PM, formerly of East
Providence. This station will be half
way between Springfield and Worcester,
and there is no doubt but that traffic can
be handled through in fine shape.

In regard to Albany: We find many
stations en route to Albany—1KBO at
Easthampton, Pittsfield Boys Club at Pitts-
field, and other stations in between points
—so that by fall this route will be well
organized.

By the next issue of QST we will be able
to outline a route north and east of stations
not more than 26 miles apart that will
make it possible to handle traffic under all
conditions. At the ﬁ;esent time 1CCY,
1UAV and 1JQ are handling all Spring-
field traffic including police reports.

A.D.M. Castner (1UQ) of Portland
attended the banquet of the C.W. Club of
Boston and reported C.W. increasing in
his district.

ROANOKE DIVISION
W. T. Gravely, Mgr.
Reported by A. S. Clarke, Traffic Assistant.

C.W. is taking this division b
From all parts come reports of C.W. sets
being built and when fall opens wup
practically everybody will have some sort
of C.W. set. Remodelling of sets, addition

storm.
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of new equipment and general preparation
for better work next fall is the order of
the day. Static has been so severe that the
number of messages handled shows a de-
crease. C.W. seems to be the only thing
that cuts through the terrific QRN.

The Division Manager is planning a com-
plete re-organization of the division with
several new appointments to be made.

D.S. Wohlford reports that 3BBE at
Catawba has his transmitter in good shape
and is working Roanoke regularly. A new
station is reported in Lexington, Va., and
one also at Salem. The Virginia Poly-
technic Institute at Blacksburg will have
three 1IKW outfits.

A.D.S. Higgins will operate a set in
Galax instead of Oldtown. A.D.S. Gundry
at Stonega reports communication estab-
lished with Bristol and is trying to connect
up to BDA. 3GO at Norfolk is undergoing
a complete remodelling and when the sea-
son opens up, will have spark and high
powered C.W. and phone, 3EN, city
manager White of Norfolk, is putting in
15 watt C.W., also 3VV. 3ACT is handling
his share of relay traffic, in spite of QRN,
and is installing C.W. 3ACE, 3ACK and
3ACZ are reaching out but static has pre-
vented much traffic being handled. The
terrible QRM from NAM is being worked
on but still remains the champion nuisance
of the district.

The situation in Charlotte, N. C., remains
about the same, with several C.W. sets in
course of construction. A new 1KW set
is in prospect at Asheville, N. C,, also a
C.W. set. 3BZ and 3AEV are both in-
stalling C.W. sets.

No report from D.S. Heck of West
Virginia, but 8SP's spark is still heard so
we know that traffic is being handled in
that section.

No report received from Blair of Rich-
mond. It is regrettable that of the 60 some
stations in Richmond no one seems to be
interested in DX relay work. They seem
to be entirely contented to sit down and
talk among themselves and call the neigh-
bors in to listen to KDKA’s music and
news.

Although static will prevent the usual
amount of relay work, there is no slacken-
ing of interest or laying down on the job
in this division. Everybody is working and
planning for the biggest season of all next
fall and winter. So look out for the sparks
and C.W. of the Roanoke Division when
Old Man Static goes to sleep again.

Reported messages, 100.

EAST GULF DIVISION
E. H. Merritt, Mgr.

Practically all work reported this month
has been accomplished by blasting thru
QRN, as we have had a liberal supply on
hand every night now for nearly two
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months. There is a fine spirit being shown
by the fellows still hammering away and
actually getting thru where it appears to
be impossible. The fact that everyone is
rebuilding and getting ready for the fall
season makes us believe that the East Gulf
is going to show up some of the other
divisions too. F.B., fellows.

4EG of Woodruff, S. C., reports that he
has at last been able to reach out and con-
nect a few DX stations. He says prospects
for improvement in S. C. are good, stations
in Greenville, Greenwood and Gaffney all
trying to get started. This is the first
real good news received about S. C. and it
is about time we had a few good stations
in the state.

D.S. Mcllvaine reports that all Alabama
stations were hard hit by storms during
the month, practically every antenna in
tne state being blown down except at 5XA.
Carrie, of Montgomery, had his antenna
destroyed by lightning but other damage
was not severe. 5JO in Birmingham has
installed a radiophone and will have it
ready next fall. The radio club in Mobile
is progressing nicely. The chief operator
at NGT is giving them instructive talks
and assisting with their sets.

In Florida we are going to lose a couple
of good men, 4AM and 4DL. 4DL will
return next fall but 4AM is moving to
Ohio. We are sorry to lose him from the
East Gulf but know he will make a good
man for the Central Division. 4AM was
one of the first to help open the Florida
route for traffic.

4ZN has been held up a long time trying
to find a condenser that will hold up under
his “coffin”. He has moved his station to
a better location.

Near Jacksonville, the Lybeck Ocean
Harvester Co. has installed a radiophone
and is experimenting with their fishing
boat, using 350 meters. Anyone hearing
“LOH” (temporary) on fone please write
J. S. Chapman care of the company at
Lybeck, Fla.

D.S. Benning of Georgia has little to
report except that about half of Atlanta
has been bitten by the C.W. bug. The
Atlanta Radio Club has
Chicago plan to control QRM. They are
also getting all local stations down to 200
meters. 4AU, 4BT and 4XC recently made
a week-end visit to 4BQ. They report that
with his new apparatus and remodeled
station 4BQ should be the best station in
the south. 4BQ reports that a radio club
has been formed in Cartersville, Ga.

4BK has instaled a 1KW now, and has
otherwise improved his set. 4DV in
Columbus is still working on his set and
has already connected with several DX
stations. 4CU in Jackson, Ga., is heard
occasionally. 4AG reports that QRN has
held him almost helpless for two months.
He is also improving his set and getting
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ready for better weather. 4DT in La
Grange, Ga., has busted loose with a good
station and has taken a big hand in hand-
ling traffic this month. 4GL in Savannah
is blasting<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>