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THE APPROACHING RADIO SEASON WILL BE ESPECIALLY INTERESTING
DUE TO THE RAPID INCREASE IN THE NUMBER OF CONTINUOUS WAVE
STATIONS INSTALLED BY HUNDREDS OF AMATEURS THROUGHOUT THE
COUNTRY. THE FLEXIBILITY OF A “C-W” TRANSMITTER—USED AS A
TELEPHONE, BUZZER-MODULATOR, OR “C-W’—TOGETHER WITH THE EX-
TRAORDINARY TRANSMITTING RANGE AVAILABLE, BIDS FAIR TO REVOLU-
TIONIZE THE WHOLE AMATEUR RADIO FIELD.

IF YOU ARE DESIROUS OF KEEPING IN PACE WITH RADIO PROGRESS YOU
WILL BE INTERESTED IN HIGH GRADE CONTINUOUS WAVE EQUIPMENT!

MO TOR-GLIMIIRATOR SET
Direct coupled, 4-bearing unit. Drive motor of induction type operating on 110 volt,
Single phase Alternating Current. Compound wound D.C. Generator, 48 Commutator
Bars. Output: 500 Volts, 175-200 Watts, continuous. Set mounted on substantial
oak base and furnished complete with Field Rheostat regulating output voltage.
Delivery: Oct. 1, 1920.
Price: F.O.B. Boston, $130.00

D. C. GENERATGR
itput: 500 Volts, 175-200 Watts. Delivery: Oct. 1, 1920.
Price: $70.00
SPECIAL S.P.A.C. MOTOR

Operates on 110 Volts, 60 Cycle, Alternating Current. Rated at %4 HP. but
guaranteed to develop % H.P. continuously. Draws 4.5. Amperes, 1750 R.P.M.

Price: $27.50

150 M.A. Regulating Impedance. ... .......... ..ttt ittt ininnnans $7.00
Modulation Transformer.............c0ieettetnrrronsnnnnnannsssanaeans $7.00
C.W. Inductance—Type 182

Correct for Electro magnetic Circuit. Range: 200-325 M........... $10.00

C.W. Inductance—Type 181
Correct for Colpitts Capacity Feed Back Circuit. Rang=: 200-325 M.. .$7.50

C.W. Inductance—Type 183
Correct for Grid Tickler Feed Back. Range: 200-325 M............. $12.50

Filter—Type 170. Consists of two 1 Mfd. Condensers and two iron core
chokes; mounted in box with hard rubber panel. Guaranteed for
a potential of 750 Volts. . ... ... .. .. ... .. . . . . . . . i i, $16.00

WE WILL BE PLEASED TO SUPPLY ANY INFORMATION
CONCERNING “C-W” WHICH YOU MAY REQUIRE.

“Bulletin 14""—108 pages—over 100 illustrations—sent upon receipt of ten cents.
A Rebate Certificate good for 10 cents on first dollar order is inclosed
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Bulb Oscillators for Radio Transmission
By L. A. Hazeltine

Professor of Electrical Engineering, Stevens Institute of Technology

Presented at meeting of the Radio Club of America, Columbia University,
Aprl 30, 1920

PART L. -

Valves as Rectifiers and as Oscillators

The unilateral conductivity of certain
vacuous or gaseous conductors permits
their employment as electric valves to al-
ternately open and close an electric circuit,
analogously to the use of mechanical valves
to alternately interrupt and permit the
flow of air or steam. The simplest use of
a valve is to convert an alternating or in-
termittent flow into a continuous flow;
for this will be accomplished automatically
by a valve which permits a flow only in one
direction. Thus automatic valves are used
in reciprocating air compressors to give a
continuous discharge of air, although the
motion of the piston is alternating; and
similarly electric rectifiers (such as the
arc rectifier, the Tungar rectifier, the Flem-
ing valve, etc.) act as automatic valves to
convert an alternating current into a direct
current.

The reverse operation, the conversion of
a continuous flow into an alternating flow,
can be automatically accomplished only by
a valve which is inherently unstable; other-
wise a positive (non-automatic) control of
the valve is required, either by an inde-
pendent means Aaving the desired fre-
quency or by the alternating flow produced.
The mouth-piece of a wind musical instru-
ment and the ordinary arc oscillator are
examples of mechanical and electric valves
which produce oscillations by their inherent
instability. Bulbs having considerable gas,
of either the two-electrode or the three-
electrode types, may be electrically un-
stable and 8o can act in this manner as
electric oscillators, as has been found with
some audions without the normal feed-
back; also the dynatron, a particular form
of three-electrode bulb, acts as an oscilla-
tor by reason of instability. Oscillators

having a positive valve control, however,
are those in which we are here particularly
interested, especially self-excited oscillators
whose valve action is controlled by the al-
ternating flow produced, as exemplified by
the steam engine and by the ordinary
three-electrode bulb oscillator (audion,
pliotron, etc.). In the steam engine the
valves, which admit steam to alternate
ends of the cylinder and so convert the
continuous flow in the steam line into the
alternating motion of the piston, are them-
selves controlled by this motion. Similarly
in the three-electrode bulb oscillator the
grid whose varying potential periodically
interrupts the plate current and so con-
verts the direct-current %ower supplied to
the plate circuit into alternating-current
power, is itself controlled in potential by
this alternating current. Instead of this
electrostatic valve control, self-excited os-
cillators may have electromagnetic valve
control, which has been practically applied
in various ways.

Electrostatically Controlled Oscillator

This paper will refer specifically to the
electrostatically controlled oscillator, em-
ploying a bulb with three electrodes: the
cathode, in the form of a filament heated
to incandescence; the anode, often in the
form of a plate; and the control electrode,
usually in the form of a grid interposed
between the filament and the plate.
Electrons emitted by the filament by virtue
of its temperature leave the immediate
neighborhood of the filament at a rate de-
pending on the combined effect of the plate
potential and the grid potential, and con-
stitute the “space current”. Inall ordinary
bulbs the effect of a given potential at the
grid exceeds by several times the effect of
an equal potential at the plate, but this is
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not essential. In other words, the “ampli-
fication constant” of the bulb (defined as
the quotient of the change in plate poten-
tial required to cause a given small ciolnge
in space current, divided by the change in
grid potential to give an equal effect) is
usually above 5, but could be less than
unity without prohibiting oscillation. When
the grid is negative it tends to prevent

L'XCITEI?q
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ence to the separately excited oscillator
of Fig. 1a. The “exciter” may be an alter-
nating current generator having a rectan-
gular voltage wave or it may be a
periodically operated reversing switch con-
nected to a battery. In comgination with
the “grid bias” it causes the grid potential
to be alternately slightly positive and high-
ly negative, as represented by the wave o,

€p r—; ’
e

GRIO 814 HEATING DIRECT CUMTENT
BATTERY SOUCE
~Fl16.1a~

electrons from leaving the filament, and if
sufficiently negative will reduce the space
cuyrrent to zero, thus opening the electric
circuits through the bulb. %n the other
hand, when the grid is positive, it will tend
to draw more electrons from the filament,
thus raising the space current and provid-
ing relatively low-resistance paths through
the bulb. When the grid is negative,
practically no electrons reach it, though
electrons may pass through it to the plate;
and even when the grid is positive, fewer
electrons usually reach it than reach the

~-F/6.2a -

plate, on account of its smaller surface.
Thus the space current is made up of the
plate current and the grid current, the
latter normally being zero or relatively
small.

The physical action in a bulb oscillator
may be most simply examined by refer-

~FIG. 1&-

Fig. 1b. The highly negative grid poten-
tial interrupts the plate current entirely,
while the slightly positive grid potentisi
permits the plate current to flow readily,
as indicated by the wave i,. The grid
current (not shown) will vary similarly to
the plate current, but will be smallex. The
plate potential (in this figure) will be equal
to the voltage of the ‘direct-current
source” when the plate current is zero, and
wil] fall to a low value when the plate
current flows (that is, when most of the

-F1G.25.—

voltage of the source is used in the ‘“load”),
as indicated by the wave e,. Evidently
the variations in plate potential are in the
opposite sense to the variations in grid
potential; this condition is essential. to the
production of alternating-current power
and must be arranged for in self-excited
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oscillators by proper polarity connections.

Conditions in Fig. 1 are simple and ideal.
Each of the operating currents and vglt—
ages has only two different values during
a cycle—the open-circuit value and the
closed-circuit value. The internal losses
in the bulb will be small, for current flows
only when the corresponding potential is

e

S / .
O GAno PorevTiaL.eqt
~F16.3>~

6o PoTENTIALR g
~Fi16.4.~

Let us try to obtain the results of Fig. 1
in & self-excited oscillator by connecting
the primary of a transformer across the
load and the secondary in the grid circuit,
as in Fig. 2a. If it were possible to have
a transformer without exciting current, so
that it would transform voltage but would
not affect the currents in the circuits, and
if all inductive and capacity effects were
absent, then the waves of Fig. 1b could
theoretically be obtained, though even
then the frequency would be indeterminate.
As a matter of fact, the transformer must
take exciting current and the circuit parts
must have capacity; so the simple results
attained by positive valve control in Fig. 1
cannot now occur. Instead, we shall have
the following conditions to satisfy: first,
the variation in grid potential must be in
phase with the variation in plate potential,
due to assumed close coupling of the trans-
former coils; secondly, the current must
vary in phase with the two potentials, since
these determine the current by their com-
bined action; and thirdly, the relation of
plate current to plate potential must be
that fixed by the impedance of the plate
circuit external to the bulb. The last two
conditions together show that the external
plate circuit must act like a pure resistance,
inasmuch as its current and voltage must
be in phase. Therefore an oscillation can

QST 7

occur only at that frequency which will
make the capacity and inductance associ-
ated with the plate circuit resonant with
one another and hence non-inductive in
their combination. Usually in practice,
the capacity and inductance are effectively
in parallel and are sharply tuned, causing
the plate potential, and thence the grid
potential, to be almost free from barmonics,
as represented by the sine wave curves e,
and e, Fig. 2b. The plate current will
then be zero while the grid is highly nega-
tive and will roughly follow the potentials
during the remainder of the cycle, as repre-
sented by the wave i, of the same figure.
The grid current will vary in the same
general way, but with a longer zero
interval.

Thus it is seen that the ordinary self-
excited oscillator cannot have sharp open-
ing and closing of the circuits through the
bulb; but instead the valve action serves
to gradually change the resistance of the
plate circuit. Such valve action is analog-
ous to the slow opening and closing of the
valves of a steam engine, resulting in
“wire-drawing”, or gradual throttling, and
is undesirable for the same reason—Iloss in
energy in the resistance (friction) inter-
posed. Later in this paper will be shown
(Fig. 11) a circuit devised and used by
the author for giving sharp valve action
in bulbs. As is well known the correspond-
ing result in steam engines is one of the
main advantages of the Corliss valve.

For simplicity’s sake, the load resistance
has been s‘!’:own in Fig. 1 and 2 directly in
the plate circuit and so will carry both
direct and alternating currents having the
same order of magnitude. In practice,
oscillators are arranfed, by the use of
transformers or sharply tuned circuits or
both (Fig. 9 and 10), to have a path of low
resistance for the direct plate current and
of suitably high effective resistance for
the alternating plate current. The oscil-

GO
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lator can then serve to convert the direct-
current power of the plate generator or
battery into alternating-current power with
an efficiency that compares favorably with
that of other electrical converting appar-
atus of like power rating. The grid-bias

- o 9_+_

~FIG Gb-
= REPRESENTING UNODERLOAD —

~Fl16 6a-—

battery shown in Fig. 1 and 2 is a sink,
not a source, of power, and is usually re-
placed by a resistance (R., Fig. 9 and 10)
in which the grid direct current will cause
a like voltage drop. The plate generator
and this bias resistance are shunted by
condensers to afford low-impedance paths
for the alternating parts of the plate and
grid currents respectively.

Characteristic Curves

The details of the action of a bulb oseil-
lator may be determined as described below
from the characteristic curves, in which
the plate and grid currents are plotted
against the grid potential for constant
values of the plate potential. Fig. 3
shows a family of “mutual characteristice
curves” of plate current and grid potential,
the numbers on the curves representing

Ep \ o ___
Ip
AN e
= | €g + _Ej_[______Y,_
€9
-FIQ& 7a- =Fi1G. 76~

REPRESENTING NORMAL LOAD.

the relative plate potentials, which are con-
stant for each curve. The “grid character-
istic curves” of Fig. 5 are %gs important
but are needed for a complete analysis;
the grid current is plotted against grid

October, 1920

potential for wvarious constant plate
potentials.

1t is convenient to plot curves showing
the relation between the plate current and
the grid potential, taking into account
such variations in plate potential as occur
during oscillation. These, are called de-
rived characteristics. Under ordinary con-
ditions the changes in plate potential bear
a constant ratio to the changes in grid
potential, represented by (n) in the equa-
tion below (which is not, of course, the
usual amplification constant) :—

de,

dex
de, and de, normally having opposite signs
in order that power shall be given out from
the plate circuit. The derived characteristic
curves for this condition are shown by the
full lines of Fig. 4, which are obtained from
the normal characteristic curves repro-
duced from Fig. 3 and shown dotted. To
plot one of these curves— say P,P,P.—the
increment de, in plate potential between
the successive dotted curves is divided by

=n=constant,

- F16. 85.—
—~REPRESENTING OVERLOAD —

~-Fl16. ba..—

the constant m, to give the corresponding
decrement ( - de¢) in grid potential. Then
starting from any point on one of the
dotted curves, lay off de; horizontally, snd
draw a vertical line to the succeeding
dotted curve. This gives one point on the
new derived curve. In a similar manner
other points on the new curve may be ob-
tained. There will evidently be a different
family of such derived characteristic curves
for every value of n.

Derived grid characteristic curves masy
be constructed by a similar process from
the normal family of curves in Fig. 5.

In Fig. 6a, 7Ta and 8a are shown derived
mutual characteristic curves, which ¢re
fixed for a given bulb by the alternating
and direct components of the plate and
grid potentials. Assuming sinusoidal vari-
ation of these potentials, their waves may
be plotted as e, and e,, Fig. 6b, 7b and 8b,
and thence the waves of plate current, i.
may be plotted by reference to the char-
acteristic curves. Similarly the wave of
grid current could be plotted, if desired,
by reference to derived grid characteristic

- (Continued on page 30)
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Radiotelephotophone Personalities

By ‘“‘Tewpieye’’

these radiophones did it, we guess.-——Editor.

This is the wildest story that has drifted into the QST Factory in many a day. QRM from

EN Muller (2BH, maybe you know
him), while more or less a facetious
individual, occasionally shows in-
dications of at least mediocre in-
tellect. During one of these rare

manifestations we simultaneously came
on an idea, which upon the manufacture
of our next model will revolutionize
the world! The name of the instru-
ment, RADIOPHOTOSELENICOSCILLA-
TORIOPHONE, is self explanatory. The
idea of transmitting a photo or living
image via land-line is old and to quite an
extent perfected. However, the principles
which are applied to such telegraphy must
be abandoned when similiar attemps are
made by radio. The solution, of sending
images thru an application of wireless,
was- discovered, as above stated, thru joint
and exhaustive experiments on the part of
Hen and myself. Our principle, briefly,
is something on the order of the Gold-
schmidt Alternator, whereby we stepped
up the frequency of our city lighting juice.
The main variation from that commendable
apparatus was seen in an auxiliary machine
which in an entirely different manner re-
duced the already short wavelengths to
those of light. These extremely rapid os-
cillations were superimposed upon still
shorter waves (different degrees of the
Ultra Violet), which we employed as
carrier wave. The latter were generated
by a two-stage application of the general
principle. It is obvious that by tuning to
the various frequencies of the carrier wave,
an analogy to radio is found, and inter-
ference from other Radiophotoselenicos-
cillatoriophone stations would be lessened.

We constructed a number of these
machines and loaned one of each to certain
amateurs on Washington Heights, giving
them full instructions, and arranged, as a
practical test, to have them all in operation
at a set time on a given evening.

Hen arrived early, bringing me a stock
of Bock Panatelas and we commenced
tuning our rather complicated receiving
apparatus. It might be mentioned that
reception was accomplished by an appli-
cation of the heterodyne idea, and its
succesc on waves of such extreme short-
ness necessitated the Nth degree of
delicacy.

The power company had recently in-
stalled our special ten K.W. lines with
which- we operated our receiving mechan-
ism,  cnd. I examined the .conmections,

preparatory to opening up. Suddenly I
gave a start.
“For the love of Mike, Hen! You

hooked this darn thing up with annuncia-
tor wirelll”

“Well it’s the only stuff I could find
around,—and it’ll announciate the photos!
Hi!” =

When Hen

starts that foolishness ’tis

best to pay him no attention, so I glared
my disapproval and continued the investi-
gation.

N\
; \;"L

I reached forward and grasped the hundred amp
switch.

Looking at my wateh I noted that it
lacked but a minute of the time when the
prearranged stations would be operating.
I reached forward and grasped the
hundred-amp switch. 2BH backed away
(he always does when he fears something
may happen), and I threw in the juice te
our four alternators.

As the machines gathered speed I sat
transfixed, gazing first at the bell wire,
then at the ammeter which was slowly
climbing. Ten, twenty, twenty-five, and
finally wavered about thirty!

“Wow!” yelled Hen, “That’s a regular
electric stove—ha—ought to increase our
receiving range. Ha ha! Get that?
Stove range—he he!!”

He ducked, but I was too busy to chuck
anything his way.

I tuned down to a couple of millionths
of a centimeter and the platinum screen
before us commenced to glow. Then
changing colors it took on the appearance
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of a radio station! The scene varied thru
all the hues of the rainbow and continued
to be unstable. This was no doubt due to
the unsteadiness of this very short wave.
However, ] made mental note that the still
shorter carrier wave was stable.

It worked! Before us was a perfect
view of an uptodate radio shack. .

As the shade graduated from a bright
vermillion to a glaring green Hen could
not resist the temptation to remark,

“Hey, Jack, you ought to call this a
Chamelionograph!” .

I growled ominously and he ceased his
childish prattle.

On one side of the set we were regard-
ing was a large gas-range, announcing the
fact that the station was situated at no
great remoteness from the kitchen. It
was easy to recognize the long countenance
which glared at the audion before him, so
we had no need to recourse to the printed
2ABP on the wall. We centered our
attention on thhe operator. He turned un-
easily toward the stove which was contin-
uously spattering him and his with the
superfluities of frying frankfurters.

“Say”, commented Hen, “I’ll bet those
doggone dogs make some QRM, what say?”

I continued my policy of saying nothing.

The canines in question began to sputter
a little wildly and radio operator, Don
Plumb, glanced fearfully about for a fire-
extinguisher when suddenly the “picture”
faded.

I was at a loss to explain this occurence,
but Hen brusquely took the key.

“2ABP de 2BH—sa om sum of tt grease
spattered on the lens in front of the
selenium cells—wipe it of —HI—AR K”

Sure enough, as the picture returned we
beheld 2ABP rag in hand. The dogs were
then conveyed in the direction of the
dining-room and we QSYd a few

thousandths of an centimeter lower.

’ Another station came into ‘“focus” and
we interested ourselves with 2LM. A huge
sheaf of radiograms adorned a hook above
a one inch spark-coil which was sputter-
ing profusely. An oscillation-transformer
lay in discard on a shelf, while a wave-
meter reposed permanently in the waste-
bashet. As the operator was industrious-
ly engaged we put on the phones. We
were greeted with the last of a long series
of 3DH’s followed by an extensive array
of 2LM’s. As I turned off the bulbs Hen
muttered, “I thought so!”’, and we changed
scemes.

As I tuned in I lit a Bock Panatela and
smoked vigorously to nullify the odor of
melted wax which now emanated from my
annunciator wire in quantity. The am-
meter wended its slow but sure way to-
wards the forty mark!

The image now kaleidoscoped to the
compact fone-set of 2AB. We beheld its
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owner, M. B. Sterns, in a very peculiar
position. Tho it was E“t eight and full
time for his concert, he was meandering
around the room on hands and knees! He
first protruded his head in a wut:gmper—
basket, then extracting it with difficulty,
he crawled about the shack in the most
amazing manner!

Hen suddenly left the room, returning
a moment later with the telephone book.

“Here you be, Jack; Matteawan one two
six eight.”

“Sterns just shimmied under the bed™
“What are you talking about? Come

here and watch this. It's good. Sterns
just shimmied under the bed!”

“That’s just it, you can’t let the poor
guy suffer like that. .Matteawan one two
six eight; that’s Bellevue; call ’em up and
tell ’em to send some men with a van up
there!”

1 admit 2AB’s actions did look rather
queer, but averred that we had better
await developments, for if sane he might
resent such drastic procedure.

Sterns finally emerged feet first from
under his bed, a small shiny thing grasped
triumphantly in his hand. He rose to his
feet and advancing to his phonograph
started the show. He had been hunting
needles!

I threw the phone book at Hen and tuned
in our next station.

What closely resembled a shaving mug
took the place of Stern’s shack. thin
cloud of steam wavered above this radio
montrosity, and flickered green and blue.
The “mug’” must have been very close to
the lens of the apparatus for nought else
of the station appeared. Suddenly an
enormous hand took the handle, and the
cup disappeared disclosing to view a re-
spectable audion control cabinet. The mug
re-a?peared half emptied of its ¢ontents
Hen’s brow raised and I prepared myself
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for some facetious remark.

“Home brew”, he suggested. .

The mug repeated the disappearing act
and when it again returned the guiding
hand held a Mecca cigarette. Light dawned
upon me. It was merely 20K, friend
Oscar, =nd his eternal cup of cocoa! This
beverage finally left the scene for good
and we gravely watched the maneuvers of
the cigarette. 20K threw in his trans-
mxttlng switch, sent a few explanatory (?)
V’s, and placed a book on his key. Having
first donned rubber gloves he grasped the
coffin nail with a pair of pliers and held it
in the spark!!

As Johnson, 20K, consumes a box of
butts per evening, I’ve sent in my dollar
to the National Anti-Tobacco League. It
may help to reduce QRM!

Above the operating table stood the re-
deeming feature of his shack, an A.R.R.L.
certificate, heavily framed. Hen noticing
this grew excited and dancing on one foot
proclaimed,

“Hey, that’s a frame u Ha ha he he!”

Hen, with the skill of long experience
dodged ‘““Vacuum Tubes in Wireless Com-
munication’”, which I accompanied with
the remark that the pun was the lowest
form of humor.

As 20K commenced to relite his cigar-
ette, I again QSY’'d and my last glimpse
of his station was of an O.T. in beautiful
discard under his desk.

At this juncture, Hen howled as he came
in contact with an incandescent bell wire
and I cast a mournful glance at the am-
meter. FORTY-FIVE amps! MIM!
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2QV was likewise condemned to the “galley”.

As a couple of wash-tubs “faded” into
existence on the photo screen I thought
we had returned to 2ABP but the sight of
a huge Dubilier condenser disclosed that
2QV was likewise condemned to the

“galley”’.
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“Say, his set has a rather tubby appear-
ance! Haw haw!” chirped Hen.

I looked threateningly at a copy of
“Practical Wireless Telegraphy”, and he
sobered down. :

A mass of machinery operating a break-
in-system was the next most ostentatious
instrument in the shack. An oscillation
transformer stood to the left and I noted
the proximity of the primary to its better
half. Under the table reposed a Packard
transformer and next to it a galvanized
garbage-can.

Henry backed to the door and yelled:

“Say these guys who are stranded in
the kitchen would make good aerials! Haw,
haw; get that? Stranded!”

I contemplated murder and was serious-
ly considering how I might hook 2BH to
the ten K.W. line when a peculiar looking
instrument in 2QV’s shack attracted my
attention. It was a large, well-worn clamp,
affixed to the table, just one side of the
key. Its use was obvxous When friend
DePalma desired to test he merely swung
the clamp around ’til the key was closed.
It remained there until the termination of
the test, incidentally a period of about ore
half hour. I looked in vain for a time
clock operating this unique contrivance,
set for about eleven P.M.

I tuned a little closer and the cook-stove
came into focus.

“Say”, quoted the irrepressible Hen,”
I’ll bet that’s a BAKELITE stove, and by
the way, with that right next to him he
ought to have quite a transmlttmg range!
Haw he — IV’

I threw everything within reach and as
Hen jumped he slipped in a pool of molten
wax, which, since eight o’clock, had been
accumulating in puddles beneath the an-
nunciator wire. As he fell, he grabbed my
light extension. My last impression before
the wire snapped and darkness prevailed
was the scale of the ammeter. Fifty-six
amps!

The glowing bell wire sparked fitfully
in the dark. A little ball of white formed
on one and quickly enlarging dropped to
the floor in a blinding display of pyrotech-
nics. The alternators, with a final whine,
came to a standstill and the fused wire
cooled to a dull red.

NOTICE

On Tuesday and Thursday nights dur-
ing October, between 10 and 11 p.m.
Eastern Stnndard Tlme, the A.R.R.L. will
conduct another series of Fading Tests
for the Bureau of Standards. Stations
in northeastern quarter of country will be
engaged in recording—details later. All
stations are requested to confine their
transmitting to a minimum during these
periods, to prevent interfering with the
recording.
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Concerning Cages
By Sumner B. Young, 1AE

AGE antennae are seldom used by

amateurs because their merits are

not popularly known, and because

a flat-top aerial of conventional

design is easier and cheaper to
erect. However, the cage has ele. trical
and mc:hanical advantages which should
make it popular with Relayers who desire
extreme ranges, and it should prove
valuable where space to erect an aerial is
limited, or where high winds must be with-
stood. Anybody can build a cage; care
and patience are alone essential.

ar, p o 2la

4-wire cage used at 1AE Mar. 20—June 24, 1920.

It is generally conceded that the flat-top
has electrical shortcomings. Radio fre-
quency currents traversing it flow mostly
in the two outside wires, just as these
currents would tend to run along the
edges of a flat cO{)per ribbon. The losses
incurred are small, but they are of im-
portance where excellence is sought.
Sway-guys, which must be fastened to the
ends of the spreaders, not only add weight,
but more losses, for they offer four
possible leakage paths to earth, blocked
only by insulation which is never absolute.

Still more obvious are disadvantages of
a mechanical nature. The spreaders of a
large transmitting aerial are long and
heavy, yet they add nothing to the electri-
cal capacity of the antenna, and are always
a menace, for they offer considerable sur-
face to wind and sleet. Their contribution
to the insulation scheme is negligible.

The circular shape of the cage is ad-
vantageous. Due to it, every wire gets
its proper share of the load when high
frequency currents are flowing through the
cage. The heavy metal rings not only
help to maintain this equal current distri-
bution, but also increase the electrical
capacity of the antenna system. Further-

more, long lead-ins may often be avoided,
for the cage takes up little space and can
be brought cleser to the operating room.
Sway-guys are eliminated, for the wind
whistles through a cage instead of tossing
it around.

The diagrams give specifications for a
cage well suited to amateur requirements.
In building it, the following procedure can
be followed to advantage:

1. Bend the rings to shape by hammer-
ing them around a circle of heavy spikes
driven into a wooden framework shaped
like the spokes of a wheel. Wrap the
joints and solder.

2. With a file mark the places on the
rings where the aerial wires are to be
fastened.

3. Cut the aerial wires to proper
lengths, allowing a few extra feet, and coil
them separately.

4. Solder one end of each aerial wire
to the first ring.

5. Select a clear spot in the back yard.
Fasten this ring securely to the side of the
house so that it will remain in a vertical
position and will not slide around even if
considerable pul] is exerted on it.

6. About 65 feet away, set up a post,
and fasten to it a large board paralle] to
the side of the house to which the ring is
fastened. Draw a two-foot circle on this
board, and drive screweyes into it, spacing
them sixty degrees apart around the cir-

10-wire cage to be used at 1AE this winter.

cumference.

7. Uncoil the antenna wires, fasten the
free ends to the proper screweyes, and ad-
just to equal tension.

8. Tie in the rings, using short lengths
of #16 bare copper wire.

9. Solder the tieing-in wires to the
aerial wires and to the rings. Use jumpers
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where good electrical connection is doubt-
ful. Apply the solder at the ENDS of
the tieing-in wires so that the aerial wires
will not be stiffened where they meet the
rings, and rendered liable to breakage.

This soldering takes time and care for
the rings absorb a great deal of heat. A
soldering-iron weighing at least three
pounds must be used.

The cost of the cage described above
will be about fifteen dollars. This figure
can be greatly reduced by using galvanized
iron instead of copper separator rings.
However, iron is heavier, and the joints
between the wires and the rings are some-
what subject to corrosion. Wooden separ-
ators such as bicycle rims and cross-arm
arrangements will serve, but they are cum-
bersome, and put the cage at the mercy of
the wind. They do not become part of
the aerial itself, nor do they assist in dis-
tributing current equally between the wires
of the cage.

If possible, install the cage so that a
long lead-in is unnecessary. If this cannot
be done, it will pay to build a miniature
cage about six inches in diameter Lo take
its place. Cables are poor radiators. and
often poor conductors. It is significant
that the down leads from the flat-top to
the outdoor tuning inductances of the
Alexanderson multiple-tuned antenna at

18" Llectiose
10 Lectrose ; 4 Beaquired
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from March 28th, 1920, untjl the station
was closed for the summer oa thz 24th of
June. A conservative estimite, basad oa

) Pe—

Six Aerial Wires
NO. 12 Bare Copper

Marion, Mass., are cages, and it is pre-
sumed that this construction is duplicated
at other high-powered stations of the Rad’o
Corporation of America.

The photographs ghow two cages which

File Rod thus ot Joint

_ A S:uroz Rino
were built by the author and used at 1AE.
The smaller consists of four wires 55 feet

long, and has galvanized iron rings 18
inches in diameter. This was in service

GENERAL VIEW OF CAGE

Copper Tube -
Sopldcr Filled

Short Leadin(Gable) |

our Log Book, is that it added 100 miles
to the station’s range. The other cage is
of equal length, but has ten #14 wires
spaced 36 degrees apart around three-
foot copper rings. It received its initial
tests on August 23rd, and a 109, increase
in the reading of the hot wire meter noted.
This cage was built in two sections which
were joined together after they had been
hoisted to the roof.

During the coming season, the author's
business will keep him away from home a
great deal, yet he hopes to “sit in” Satur-
days and keep folks from forgetting the
sound of his spark. Perhaps “The Old
Man” will call him some night and describe
a cage he has invented to shut up the radio
pests he rants at.
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A Simple Radiophone Operating

On ““B’’ Batteries
By F. S. Huddy, 11l

HE following is a description of my
wirelesg telephone outfit. Enough
data are given to make it easy for
the average experimenter to make
and work it. Many improvements

will at once suggest themselves to the
person constructing the outfit. Let it be
said here that it is not a high-powered set.
It will not send 1000 miles on 6 watts and
is not meant for long distance traffic. It
is, however, easily made and with 100 volts
on the plate will transmit 6 miles with a
good antenna. The type of tube to be
used is left to the judgment of the maker.
The writer is using a Western Electric
VT-1—a receiving bulb.

Various tubes have been used. Almost
any tube that will oscillate with 50 volts
on the plate will do. The Marconi class
II tubes work fine if the voltage of 500
is obtainable. As every experimenter has

thelebe]ololof—-

100 ~ 500 ¥

Ney

not this voltage at his disposal, the W. E.
or Audiotron is more practical as they will
oscillate and radiate at a much lower
voltage.
The following materials will be needed:
1—11 ohm battery rheostat
local battery 'phone transmitter
large rotary switch
small rotary switch
high frequency buzzer
knife switch
Ford spark coil
2-mfd. telephone condenser
VT socket
wood or bakelite panel 12" x 12"
switch points
binding posts
Ib. bell wire
condenser, .006 mfd. or variable

A glance at the drawings will show how
the instruments are mounted. The small
switch to the right of the microphone
changes from buzzer to talking circuit, and

Pd pud QO O bbb ok ok ek ok ok ek ek

in its center position opens the battery
circuit. A key is connected to the bind-
ing posts in the lower right hand corner
of the panel. By shortening the buzzer
and conne:ting a long flexible cord to the
key binding posts, an extension microphone
may be connected in, which is convenient
to place in front of a phonograph.

wLS TS S
A—to °° o oflo 100V
6—to d S
NE-
Rugo
@ BuzzER.
0-—4"
99 o
]
KEY

The tuning inductance consists of 53
turns of No. 18 bell wire wound on a tube
61% inches in diameter.

Starting from the bottom, taps sre
taken at 20, 39, 43, 48, and 63 turns. T,
is the tap taken at 20 turns.

The others run to switch points of the
wavelength switch WLS.

C, is a 2-mfd. telephone condenser,
while C, has a value for best results in my
set of .006 mfd. and might well be a
variable.

MT is the Ford coil. Uncle Henry
makes good modulation transformers. The

/
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one I used transmitted the speech perfect-
ly and without distortion. Switeh TS is
used to change from the microfone to the
buzzer.

The buzzer is connected in series with
the battery and key.

Anyone interested in the construction
of this little outfit and who does not under-
stand my description, is invited to write
me at my residence at No. 204 Bowen St,
Providence, R. I.

g
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Digitized by GOOg[G -

d



October, 1920

QST

15

An Oil-Dielectric Transmitting Condenser
By L. A. Bartholomew, 6LC.

ERE is some firsthand dope on a
condenser that will not ‘blow”
when needed most. It is of the
oil dielectric type, quite simple to
construct; but expensive, as every-

body finds out who makes any kind of a
transmitting condenser. This one takes
70,000 volts to puncture; that is, the con-
denser will puncture if the voltage is
allowed to build up to that figure. This
does no harm whatever. A bubble rises
to the top, and the condenser is ready for
the next shot. The losses, also, are very
small.

The material needed:

2 Bakelite end pieces, % ” x 14" x 14",

38 Aluminum plates, No. 16 gauge,
10” x 13”.

152 Spacers, round brass tubing, %" 0.D.
and ¥%” L.D., 12" long.

8 Spacers, ditto except 3% ” long.

8 Round Brass Rods, " diam., 21%”
lor:lg, threaded 8-32 for 1%” on each
end.

16 Hex. Nuts, 8-32, and washers.

Tank and Oil. -

The Bakelite end pieces carry the eight
rods, on which, separated accurately by
the spacers, the aluminum plates are
mounted in two sets, the longest dimension
of alternate plates being at right angles.
The drilling of the plates and the end
pieces is the first step, and the dimensions
are given in Fig. 1 and 2, respectively.

The 8 supporting rods are then put thru
one end-piece, with washers and nuts be-
hind, and the piece laid flat on the bench
with the rods in a vertieal position. Put
short spacers on one set of four rods, and
long spacers on the other set of four rods.
Put on two plates (automatically at right
angles to each other), and then another

set of spacers, this time long ones on all
8 rods. Then another set of plates, etc.
When half the plates are on, connect on the
terminals to the center plates, which is
done to make the current path as short as
possible. These terminals should be at
Jeast 1 inch in width, and preferably 2
inches. Then put on the rest of the plates,
finishing with the remaining set of short
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spacers, and finally the other end piece.
Fasten the ends with hexagon nuts, and
draw up tight.

Make a tank of galvanized iron and put
the whole affair in. Fill with Mineral Seal
or any ﬁood high-flash transformer oil.
Above all things, use heavy metal for the
Elates—No. 16 gauge aluminum is the

est. I used scrap stuff, which was very
low in price—the new stuff is expensive.
These plates must be spaced at least 4"
apart, and vk” is better. This design gives
fs” spacing. Use oil perfectly free from
moisture, and let the condenser stand at
least 24 hours before using, to let the air
bubbles rise.

In drilling the plates, stack 19 plates in
each stack and clamp to the bench in any
convenient manner, and drill the four
holes right thru the pile. This insures
alignment. A #&” hole is about right.
Place one plate of each pile on a Bakelite
end piece in the same way they will be
when assembled, and drill the end pieces
thru the holes in the plates, using them as
templates.
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The dielectric constant of Transil oil is
about 2.1, so it takes quite a large con-
denser to get any great capacity. The
value of the condenser here described is
about .007 mfds. A photograph of a
similar condenser is shown, but having but
25 plates, 8” x10”, and a capacity of
about .003 mfd., being designed for high
voltage and high tone. With it I get 9
amperes in the aerial with a 1200-per-s-=c.
spark rate, and on 600 rer sec. and less
power, 6 amps. The larger condenser here
described (38 plates— 007 mfd ) is in use
at 6ER, where the antenna current is 9
amperes on 1 KW at a spark frequeney of
500 per sec The best 6ER could do with
a glass condenser was about 6 amps. 6HS
and 6PI are also using the oil type of con-
denser.

I hope that this information will help
any amateur who is having trouble with
condensers that “blow”.

QOctober, 1920
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A Paper on QRM

By John F. Gray, 6MZ
Presented before the Sunset Radio Club, San Diego, Cal.

one, to clubs and individuals alike. We
alone can lessen our difficulties.

We hail this article as the best we have ever seen on this important topic.
have talked much of co-operation, and we reiterate that it
s the l]lil e:.hi. W‘.rllfn:l.lild hpnpor Mr. Gray defi hods in
. wl ! co-operation can app! t! the earnestn th is in ommen
principles to the individual amateurs of the country.—Editor. cos Ghore T I us, we < d these

It is a most vital

the practical

UT of any hundred radio club meet-
ings, or out of any hundred issues
of radio magazines, you will find it
hard to find a meetini or an issue
that does not contain Bome discus-

sion of the QRM question. And no mat-
ter how much we talk or write about it,
the QRM situation seems to stay pretty
much the same.

All radio communication is more or less
affected by interference, but the situation
is particularly bad in amateur work. When
you come to think about it, this is not so
very surprising. Nobody expects very good
service out of a six-party telephone. So
why should we expect to talk to whom-

ever we please, whenever we please, on

the several-hundred-party-line of two hun-
dred meters? When you look at it that
way, I sometimes wonder that we ever suc-
ceed in talking to each other at all.

You cannot hope to do away with QRM
so long as radio apparatus of anything like
the present type continues to be used—
that is, you cannot hope to do away with it
unless you are going to restrict the use of
the air to two stations a night, two stations

an hour, or something on that order. All
you can hope to do is to try to hold down
unnecessary and avoidable interference to
the point where a fellow doesn’t feel like
break_mg up his set with an axe and taking
to drink—if there were any drink to take
to. :I‘hat’s what I am trying to get at here,
but just how far I shall get remains to be
seen.

As heard from 6MZ, the San Diego Dis-
trict seems particularly fortunate in this
matter. This may be partly because we
are out of the range of the spark coils, but
I do not think it is entirely =o. for the sta-
tions we work in town are able to copy us
pretty much any time they answer a rall
You fellows in town may think the situa-
tion is bad, but San Diego cannot be put
in the same class with Los Angeles, where
some suburban stations are not able to
reach town through the QRM barrage for
weeks at a time. It is said to be even
worse in some of the eastern cities.

_All the same, whether we are to be con-
sidered good or bad as cities run, there is
no doubt that we can stand a lot of im-
provement.
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There are any number of classes of
QRM. There is the hard boiled kind-—
the fellow who hogs the whole air when-
ever he has a mind to, and thinks QRT was
invented just to make him laugh. I have
never heard him in the San Diego air, I
am glad to say, but if he ever is heard we
all know what to do with him—turn him in
to the radio inspector—do it quick, and
don’t mince words about it. I wish the
rest of the classes were as easy to deal
with as he is.

And there is the bone-head kind. He
isn’t quite as easy to deal with as the hard
boiled because the poor fellow was born
that way; he may mean all right but he
just could not help it. When you bawl him
out, he feels awfully bad about it usually,
apologizes all over the place, promises
never again—and then goes right back and
goes at it i'ust as bad as ever.

QST 17

Club, though) who sends a hash of dots
and dashes that sometimes could not be
read by the best operator licensed. Being
used to it, I can make a pretty good job
of copying him on his good days, and I
often get a lot of fun out of listening to
him chewing the fat with some poor guy
who is hearing him for the first time” If
it was not for the call letters you would
never know they were talking to each
other, as neither of them are saying any-
thing to do with what the other has just
said. This sort of thing is not QRM it-
self, but it is the cause of a whole lot of
it because it ties up the air with a lot of
stuff that might as well go unsaid, or if
they are trying to say something that re-
quires an answer, it causes one or more

QTA’s that need never have been given.
And we have the station with the wave
like a barn door that comes

His specialty is calling with-
out listening for more than
thirty seconds or, even worse,
just throwing in his switch
and pounding away on the
key without ever bothering to
listen at all. It never seems
to get into his brain that it
takes at least threc minutes
to really find out if the air is
clear. He deesn’t realize that
the station he is calling may
be copying someone whom he,
himself, cannot hear at all; or
if he does hear him he does
not realize that the station

Tests

for

Mr. Kruse's Paper
on the
of Standards—
A.R.R.L. Fading
unfortun-
ately could not
be made ready
for publication in
this issue.
it IN THE
NEXT ISSUE.

in equally well anywhere you
want to tune your receiver.
There are a number of them
in San Diego, in fact they are
about the only serious cause
of complaint that there is
here. Theoretically every
amateur station, or nearly
every one, is tuned on two
hundred meters. Practically
there jis enough variation be-
tween most stations to enable
fairly successful tuning out
of interference, provided the
interfering stations have sharp
waves. You cannot tune out

Bureau

Watch

he wants to call is the one
that is being worked, because
he does nct have the sense to wait
to hear a few call letters and learn who is
working whom. He has other specialties
in the same class but that is the worst one.
San Diego is free from him, but I hear
him once in a while. A little more listen-
ing would save a lot of wasted juice and a
lot of hard feelings too.

Then there is the fellow whose speed
limit for receiving is about three words a
minute. You tell him QRT, QRW, QRX
please, and he comes right back at you with
“Your signals are fine and strong, old man
—I have put my coupling two inches
closer, how do I come in now?” All
spelled out without a single abbreviation.
More often than not he is ashamed of his
bad copying and will not let on what the
trouble is when you are talking to him.
There is no crime in asking for QRS, but
this fellow would rather let you QTA till
you get a sore arm, or until you finally do
discover his secret and hand him the code
at a speed where he can take it in.

On the other hand, there is the high
speed artist and the fancy fist fiend, or
both combined in one. There is a fellow
near San Diego (he is not a member of the

a broad wave because it
comes in just as well one
place as it does another. If one transmitter
is tuned to a hundred and ninety-five
meters, and transmits a wave of that length
only, and another transmitter is tuned to
two hundred meters, and transmits a wave
of that length only, you can tune your ve-
ceiver to hear only one of them, if it is
selective enough. But if one of these
transmitters has just as strong a wave on
one hundred and ninety-five meters as it
does on two hundred there is no way for
it to be tuned out, and the other station
still heard.

Some time ago I tuned in a report to
the chairman of the QRM committee on the
subject of broad waves. The report had
scarcely been mailed before the two sta-
tions most complained of had changed their
broad waves to exceedingly sharp ones,
and a station that I had given a fine boost
went and came out with a wave that was
QSA through one hundred and eighty de-
grees of the series condenser. What I am
driving at is that it is hard to lodge a com-
plaint against any particular station, be-
cause we amateurs fool with our sets so
much that what is the truth about some-
body’s wave one week will be the reverse
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the next. There is a station in town that
ig pretty sharp right now, but two or three
weeks ago I copied him QRK on two thous-
and meters, believe it or not as you like.
It took a pretty close coupling to get him
but he came in all right. )

All that can be asked is that we bear in
mind to keep our quenching good and our
couplings loose. Just because the hot wire
ammeter reads higher, the closer you put
the coupling, is too much temptation for
some fellows—they reason that the more
amperes they radiate the more noise they
must make in the air. They do not or vyill
not realize that the high ammeter reading
given by close coupling simply means that
they are radiating a whole lot of different
waves no one of which is of any great
power, but the sum of all of them makes
the wire in the ammeter fine and hot.
They are getting the amperes into the
aerial all right but it does not mean any-
thing because they are throwing them away
in waves they do not want. Keep your
coupling loose enough for there to be just
one wave radiated and what energy does
get into the aerial will be concentrated in
one wave, not spread out all over the air
causing nothing but QRM. )

As to quenching. I notice that a good
many of the fellows are making the discov-
ery that the lower their spark rate is the
more energy they can get into their am-
meter. That is all right as far as it goes
but some of them are going at it the wrong
way. When they want a lower spark fre-
quency they simply slow down their gap
motors. This will get by for an experl-
ment but it does not get by as a permanent
proposition. Remember that the first duty
of your rotary gap is to quench the oscil-
lations in your primary circuit and to open
this circuit so that it will not absorb back
the oscillations in the aerial circuit. Just
giving a high spark rate and a musical note
is not the main purpose of the rotary. Once
two or three oscillations have been given
to the aerial circuit, the usefulness of the
primary circuit is ended and you want to
get rid of it—to quench it as soon as pos-
gible. So, when you have decided on the
spark rate that gives the best radiation,
and that gives the tone that suits your taste
best, the thing to do is to speed up the
motor again for all it will take and cut
down the number of electrodes in the mo-
tor to the number that will give the fre-
quency you are after. There is no such
thing as too high speed for a gap motor.

Another thing that causes a lot of trouble
is the use of full power for talking to a
man in the same town. There used to be
a great deal of this in San Diego although
the fellows are learning better ways now.
A number of times I have had to give ug
trying to get radiograms from the nort
for the rest of the evening just because
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some amateurs in town were talking about
the weather or kidding each other about
their girls on. full one-half K.W. When you
want to chew the fat with the man in the
next block cut down the input with a mag-
netic shunt or a rheostat to the point where
he can just get you QRK. Or if you haven't
got either of these loosen up the coupling
to get the same result. A hinged oscilla-
tion transformer is a help in this method,
and if a little QRM spoils the reception of
the man in the next block do not begin to
lose your temper and give her full power.
It does not hurt to QTA, “Did it rain much
over your way tonight?”’

. In talking about spark frequency there
is one thing I might have added.
Although there is not much doubt that a
low tone gives better results on two hun-
dred meters in most cases, this is not
always so and it seems too bad that ever,-
one in San Diego-is taking up a low note.
When stations have widely differing_ tones
it is possible to do some selective tuning by
what is called the group frequency method,
by a variable condenser across the phones.
And even if you cannot tune one out it is
still fairly easy to read either a high or a
low tone transmitter even when both are
coming in at the same signal strength. The
fellow who is content to stick with a high
tone may not be able to hreak all the
long distance records but he will be able
to get his messages through most ordinary
QRM, and day in and day out that is what
you are trying to do. Average amateur
work is down within a radius of a hundred
miles or less.

One thing that can be given attention is
the habit that some men have of making
a string of unnecessary signals. One KA
is what the law requires, three or four KA’s
are a violation of the law as well as a waste
of valuable time. And when you have
once established communication with a sta-
tion there is no need of calling him the
three full times, unless some exceptional
condition makes it necessary. The same
thing applies to calling a very near-py sta-
tion, when you are fairly certain that he
is on duty. Try him with a single eall
first and if that does not raise him the
three repetitions can be used. And do
not fill up the body of the message with a
bunch of periods, dashes, and HI's. That
does not mean to leave them out altogether
if you like to use them but it does mean
not to put them between every other word
the way some operators do. Also I see
no reason for signing off with your call
letters at the end of every message. The
man you are talking to knows who you are
and as long as you are QRW it is nobody’s
busmess.. When you give your sign-off with
the SK, it means something because it tells
men who are standing by what stations
are clear for new business.
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This about covers the matter of the QRM
that we can all get together to stop in our
every day sending. It leaves two big
questions that are now being considered
by nearly every radio club in the country
as well as by the American Radio Relay
League itself.

One is the question of different classes
of amateur wave lengths. And one is the
question of a division of the time for Re-
lay League messages. They are both sub-
jects which should be seriously considered
but I think it is better that they should be
freely discussed by the Club at some time
rather than be gone into at great length
in a paper.

There are two general classes of ama-
teur stations: those that by reason of their
low power do most of their communication
within a radius of twenty-five or fifty miles
or less, and those from a quarter to one
K.W. that do inter-city and genuine long
distance work. The big fellows need every
bit of two hundred meters both because a
longer wave length carries further, and
because they need as much condenser as
possible to use the power available. The
smaller fellows cannot by any chance work
much over fifty miles or so, nor can they
use .007 or .01 microfarads. They use
the two hundred meter wave mainly be-
cause the law allows them to and not for
any particular good that they get out of it.
They would do exactly as well on a hundred
and fifty meters, in fact they would do even
better because they would be able to keep
on working when a high power station in
the same town was transmitting, and not
be drowned out as they are now. At the
same time the QRM for the larger trans-
mitters would be reduced by one-half or
"even more. I cannot see that such an as-
signment of wave lengths would do any-
body any harm. Of course we would not
expect the law to be changed or anything
like that but it does seem that some agree-
ment would be arrived at among the mem-
bers of the clubs, between the various near-
by clubs, and itl)ssibly throughout the whole
country, by which some such assignment of
wave lengths could be brought about. Let’s
think it over.

Then as to the division of time for Re-
lay League work. I am one of those peo-
ple who believe that the biggest thing in
amateur radio is the handling of messages.
It is the most instructive part of amateur
work—in the long run it is the most inter-
esting, and it is certainly our very best
advertisement.

When a man is a really good League
operator he is fully trained to be a first
grade commercial operator, if ever he
should want to be one. In fact in most
commercial work where they have cast-iron
rules about unnecessary siﬁnals and con-
versations, not to speak of their high power
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sets, it is easy sailing compared to ama-
teur relaying. To see the way a good re-
lay station gets its messages off the pin
in the face of all the difficulties with which
we have to contend would make a commer-
cial sit up and take notice. If it had not
been for the training furnished by relay
work, the country would have been hard up
for radio operators in the war.

Then again—sooner or later a fellow gets
tired of just chewing fat with anyone who
will answer a CQ. When you know all
about the sets of everybody to whom you
talk and when they have heard all about
yours, you begin to wonder what to talk
about next. I am not trying to say that it
is not good fun to pass the time of day
with somebody in the next town or in the
next block for that matter, for if we all
felt that way about it we might as well
join the Marconi service and get it over
with. All I do mean is that we need some-
thing to keep us on the job and to keep up
our interest. Relay work furnishes just this.

As to advertisement for amateur radio,
about the only way we can keep the public
informed that we exist and that we are
doing serious and valuable work in the art
of radio communication is by furnishing
a sure-shot relay service,—not child’s play,
but something on a par with the commer-
cial companies. And if we want to.stay
in existence we shall need every bit of
advertising we can get. Every time they
talk about a new radic act in Washington,
it means danger for the amateurs.

When a station has a message to handle
he ghould have the right to ask any station
who is simply conversing to QRT, and what
is more that station ought to be made to
do it. There should be one, or better, two
periods per day set aside for the exclusive
handling of relay messages. To avoid con-
fusion, certain stations should be desig-
nated to do relay work in regular order,
two at a time,-one to handle traffic and one
to stand by to help if necessary. If we
do something like this we shall be able to
clear all San Diego traffic, North and
South, in at most two hours out of the
twenty-four. As it is now, San Diego is
on the black list of the Pacific Coast Man-
ager of the A.R.R.L. as having rotten ser-
vice. * As it should be, situated as we are,
we should have the best service on the Coast.

To make such an arrangement worth
while we should have an agreement with
the Los Angeles club so that they can re-
ceive our traffic when we are ready to send,
and so that we can do the same for them.
I am sure they would be glad to do some-
thing along this line.

* 8an Diego was on the black list per-
haps, but it is no longer. The co-operation
there is most admirable now, and we know
they have a hard struggle working through
NPL'’s are. —Editor.

Digitized by GOOg[G



20

QST

October, 1920

A New Variable of Radical Design

of radical and interesting design,

which is the most compact, practi-

cal, variable condenser that we
have seen. It has a maximum capacity of
.001 mfd., and the size of the unit is only
3” diameter by %" thick.

Some of the advantages claimed for this
condenser are that it has a lower minimum
capacity than the average air condenser,
as the large number of plates in proximity
to each other in the zero position have
been eliminated; it is practically unbreak-
able, there being no plates to get bent and
short circuited; it is absolutely balanced,
and requires only one hole in the panel
for mounting.

Another great advantage is that two or

HE Parkin Mfg. Co. have developed
a new type of variable condenser

more units may be mounted on the same
shaft, giving a proportionally higher capa-
city while taking up hardly any more space.

From the sectional drawing illustrating
the construction it will be noted that three
discs are used, one of fibre, one of mica,
and one of celluloid, the mica disc being
in the middle. Between the celluloid and
mica disc there is a semi-circular tinfoil
plate which forms one of the condenser
plates. The fibre and mica discs are
separated ", at the periphery by a soft
rubber insulating washer, and at the centre
by a metal washer which also serves to
make contact with the mercury with which
the lower half of the space is filled. A
brass eye fastens all the discs together at
the centre and makes contact with the
metal washer. A metal ring fastens the
discs together at the periphery and makes
contact with the tinfoil plate. This ring
is clamped on with a pressure of five tons
making the escape of the mercury im-
possible.

Connection is made from one side of the
circuit to a soldering lug on the shaft, and
from the other side, by a flexible wire, to
the terminal on the ring provided for this
purpose. If preferred this contact may be

made by a strip of spring brass mounted
on the back of the panel and bearing
against the ring.

From the above it will be clear that the
tinfoil plate constitutes one of the con-
denser plates, the other plate comprising
the body of mercury confined in the cham-
ber between the mica dielectric disc and
the fibre housing disc.

Since the weight of the mercury causes
it to always remain in the lower half of
its chamber, that is, in a substantially
stationary position, while the tinfoil plate
will rotate with the condenser, it follows
that by the rotation of the instrument the
semi-circular tinfoil plate may be brought
into full or partial registration with the
fixed semi-circular mercury plate or placed
completely out of registration with it, thus
varying the capacity of the condenser in
accordance with the areas in register.

The transparent celluloid cover allows
the operation of the condenser to be seen,
and facilitates the original setting in the
zero position.

These condensers, the manufacturers
state, after having been thrown around
a room, have been tested out and found
to function qerfectly.

They should fill the long-felt want for
a rugged, low priced variable condenser.

THE DIRECTORY OF CALLS

HE long-looked-for Department of
Commerce's List of Radio Stations
of the United States is now promised

for delivery early in October, and QST is
therefore omitting the two pages of calls
which have been appearing each month, as
they would be ecalls contained in the
government list in all probability. As
soon as this list appears we will resume,
taking up the lists where the Government
edition stops.

The new list is to be published in two
parts this year: one part to contain govern-
ment, commercial, and special stations,
and the other the amateur stations. The
sale price cannot be determined until the
cost of publication is known, but it is ex-
pected that the figure will not exceed
fifteen cents for each list, possibly but ten
cents for the amateur list.

Remittances for these lists should be
sent to the Superintendent of Documents,
Government Printing Office, Washington,
D. C. Let us take this opportunity to say
that that is also the correct address from
which to obtain copies of the Radio Laws
and Regulations of the United States (con-
taining the list of ‘“Q” abbreviations), the
price of which is fifteen cents.
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The Chicago Convention

MATEUR Radio saw its high water
mark at Chicago on September 2, 3

and 4, 1920, when the Central
Division held its first Convention. It was
strictly an A.R R.L. affair given by the
Ravenswood Radio Association, South Side
Radio Association and the Progressive
Radio Association of Chicago in true
ARRL. style. From the meeting of
vigitors at the different railroad stations
with automobiles, to the taking them back
to the stations, everything moved with that
snap and precision which is characteristic
of the energetic mid-west. It was im-
possible to determine the number of ama-
teurs present on the three different days,
but between three and four hundred is a
fair guess.

It was a great treat to see the different
fellows, with their call letters and their
names on the blue and gold badges.
Most of them we all hear in the air here
in the eastern half of the country. They
looked verv different than we exvected, as
is always the case. Locomotive engineers,
telephone experts, electric light men,
Catholic priests, insurance men. business
men and students were among the inter-
esting personnel. Their ages impressed
vs also. Mr. Bookwalter, who came up
from Springfield, Ohio, was a young
enthusiast of eighty-four summers. and
ACP. whose examination papers at the
Radio Inspector’s office are kept on exhibit
as an example of a perfect examination
paper, was in short trousers and boasted of
fourteen summers. They were everything
in between and the great average seemed
to be around twenty-four.

At the meetings, of which there were
three, as reported elsewhere in this issue,
it was slto a great treat to hear the views
>f the different fellows whose names are
10 well known to us. The peppy spirit of
zeneral co-operation as voiced by residents
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