N. S. EDITION




?:mvjr e e e e e e e e o e e e e e e e e e e e e e e e (e e (e (e (T

Advance C. W. Rectifier

“Advance” C. W.
Rectifier

Rectifies A. C. from 500 to 3000 volts for the plate.

Moulded bakelite disk (5) corrugated on sides to stand
high voltage.

Moulded bakelite bushings (3) which overlap in center,
insuring perfect insulation between polished aluminum brush
arm support.

Nickel-plated brush holder (6) with adjustable gauze brushes
which may be shifted to the proper non-spark position.

This rectifier is being used by some of the best known ama-
teurs in Southern California as 6EN—6ZR, 6EB, 6EA, 6ZAL,
and many others who are getting excellent results.

These rectifiers are guaranteed for one year. And to give
service and satisfaction.

Price complete with motor $40.00.
with complete brush assembly $15.00.

Disk to fit your motor

A FEW GOOD REASONS WHY YOU SHOULD DEMAND

Advance Unit Charger

Genuine Bakelite Dial Gorton Engraved
Ribbed
Knob Designed for Convenient Adjust-
Price $0.90.

314 in. Beautiful in appearance.

ment.

Most efficient, rigid
and simiple construction,
built on an entirely new
idea, which insures satis-
factory operation.

Will stand rough use

without damage t o
parts.
\Very compact. Size
five 1inches square. :
Handsome appearance. 4
Renewal parts after

long service, fifty cents.
Self polarizing, which
means that the battery

may be connected to 7 R =
charger either way, or - ;A-TrgERY
polarity.

Battery 1in ordinary
condition can be
charged over night.

Low price in comparison to the quality of apparatus.

The saving of much inconvenience, time and expense which will pay
for the machine in a short time.

Will not injure the battery if left connected after the battery is
fully charged.

Guaranteed for a period of one year.

Price, F. O. B. Los Angeles, Calif., $18.50

Advance Unit Charger
For Auto and Radio Batteries

Precision Condenser

Made in Vernier and Plain That Has Met With the
Approval of Those Who Demand the Finest

Stator spacers (12) 34-inch diameter.

Spring (13) perfect contact and friction for vernier
plate.

Rotor tube (2) 74-inch diameter, brass nickeled.

End collar (3) Adjustable for alignment.

Mounting posts (4) 5/16-inch round 6/32 so spaced
to accommodate any diameter dial.

Brass nickeled spacers (6) 3g-inch diameter accu
rately machined.

This condenser must be seen to he appreciated.

Beautiful n  appearance. All wrimmings  polished
nickel.

Vernier shaft (1) threaded 8/32 adjustable by set
screw (10) to accommodate any thickness panel
or dial.

Bakelite bearing (7) ¥4-inch shaft both eunds.

Stop (9) full length of rotor.

Nickeled acorn nuts (5) which insure strength.

Plaim Price

3 plate.......$1.90

51 L . 2.25

9 - 2.75

1 3.00

4 . 137 @ . 3.15
=/ 23 . 3.40
Uy e T T r— g B v 3 - 4.15

o° e : ) 43 4.60
]//////// f 531 8 6.85

y - ////////// Vernier Price

“ "f Il plate...$ 5.65
= 13« 5.80

— Pt ~ 1] JE 23 4 . 6.00
4 9/ o] ; ' 31 7.00

Rotor spacers (11)  $§-inch  diameter, machine W . ol
turned. . . d
All spacers aluminnm to .001-inch insuring perfect alignment of plates. Liberal Discounts to Dealers and Jobbers. 63 20 10.00
Ad lectric C
ol ¥ 3 fa .
Manufacorers  Advance Eblectric Company Engineers

1260 WEST SECOND STREET

LOS ANGELES
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Watchman, How About Summer?

Watchman, what of the summer? Has your lantern,
belike, fallen upon some varlet ghost of last summer
stalking about the discarded tomato cans of yon radio
back yard? Forsooth, the army of dealers, jobbers and
manufacturers within the gates would like to know if
said ghosts are in good circumstance and may partake of
strength and vitality with the coming of the long sweet
days of marigold and sunshine, mayhap to pester the in-
dustry once more as in days of yore. Sir Arthur Conan
Doyle, who hobnobs with some of our best and most
prominent ghosts, is authority for the statement that
ghosts may do a deal of haunting, but they never return
in the flesh. Now for the ghosts of yesteryear? Where
is the hangout of this nefarious crew? In the imagina-
tion. Yes sir. We have this on competent authority,
the watchman substantiates it, and with a little reverse
imagination, sort of feed-back, reflex action, said ghosts
will return to wherever bad ghosts return when it
gets too hot, and remain. There shouldn’t be a bit of
trouble for the broadcast listener this summer. Hardly
a spot in the United States but what is within close
proximity to a real, hot-on-the-air broadcast station.
Sets have been developed to such perfection over those
of a year ago that everything but the cost can be tuned
out of them with little effort. The advent of the dry
battery tube and the development of satisfactory loud
speakers has placed the portable radio set leagues above
any other portable musical instrument for summer use.

L. IE. Whittemore, alternate chief of the United
States Bureau of Standards radio laboratory, writing for
Radiofax, points out that radio has been, until within
the past year, largely an indoor sport. The use to which
an increasing number of people are putting radio, that
is, the day-by-day reception of hroadcasting, makes the
receiving apparatus fill to an increasing extent a place
in one's daily program. The already mentioned develop-
ment of dry battery tubes and loud speakers makes it
decidedly easy to receive radio concerts anywhere, boat-
ing, in the mountains, on the seashore, in the automobile,
anywhere in fact. The long distance fans may not secure
as good reception at all times as in winter, but the con-
cert listener will have nothing to long for. There were
only 137 broadcast stations, some very far from perfect,
on the air in April, 1922. Today there are more than 500.
These half-thousand stations are so well distributed that,
says Mr. Whittemore, hardly a broadcast listener hut
what will be within at least 150 miles from one
or more splendid stations. “In fact,” he says, “about
nine-tenths of the area of the country and probably
ninety-five per cent of the population, is within one hun-
dred miles of a broadcasting station which furnishes an
excellent service.” Last year there were no Class B
stations. This year there are over thirty, and the new
alignment of wave-lengths will remove interference to a
great extent. And the Class A stations are, in practically
every case, better designed and furnishing better pro-
grams than anything attempted a year ago. Hoot Mon!
The real dragorn that is bawling its eyes out for a
St. George and his cutlery is the possibility that dealers
will not be stocked to handle the summer demand for

radio goods. When the school boys on vacation get to
building sets, when the radiowners get to looking for a
portable set to take on the vacation, when the summer
classes in radio, almost unheard of a year ago, get to
going strong, when you, and we and all the rest of us
get the idea that radio is growing faster than most of
us can travel and that it takes more than a bunch of
goldenrod on a summer hillside to stop it—then hunt for
those moth-eaten and discarded ghosts of a year ago be-
neath a laughing summer moon.

Bacon was Right

Did you ever paint a glowing word picture of the
transcendent wonders of radio and science in the years
to come—and get the stony eye? Oi, Yoi! Turn to
your bookshelf, haul out and dust off your copy of
Bacon’s essays, and note carefully the fact that one
Roger Bacon, in the Twelfth century said that some day
men would ride in horseless carriages, that they would
travel overland in great stages under their own power,
that they would traverse the ocean in ships propelled
without sails, and that they would eventually fly through
the air. 'We’ll bet a tooth-marked cookie that he got the
flinty glance—but he was simply 1100 years ahead of his
time. Selah.

Eventually-------

There are sets and sets. When radio is as young as it
is today, everything is tried out, many things work, new
inventions are piled upon new inventions, and it will be
only in the fire of time and the light of steady progress
that the universally popular receiving outfit will make
its appearance. Attempts have already been made at
standardization, but, fortunately or unfortunately, there
is little as yet to standardize. New inventions involving
radical changes in receiving sets are coming too thick
and fast. When standardization does come, it will re-
solve the radio business from one of superior inventive
resourcefulness into one of pure service and salesman-
ship. But when this day does come radio will be far
beyond where it is today, and the radiowners will be
millions, where today they are thousands.

Forty-niners of the Air

Pioneering may have its trials but its compensations,
to the man with a pioneering soul, are many. It is the
spirit which keeps the prospector pecking at mountain
sides, when the mountains themselves must look down in
pity—yet were it not for his puny pick there would be
no gold, nor any other metal for that matter. And so
it is in radio. Yesterday the amateurs prospected on the
200 meter wave-length, and found a remarkable trans-
mitting range. Today they are endeavoring to extend
that range to the antipodes. Today they are prospecting
i new wave-lengths, below the 200 meter mark—what
they will discover will soon be a matter of history. But
the knowledge developed by these pioneers of the air will
be of great moment to radio and eventually of real
service to man.
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Building a Ten-Tube Super-Heterodyne

By L. R. ARMSTRONG

We opine, as editors always do, that Mr. Armstrong’s patience in putiing this
super-heterodyne ilogether was only equalled by that of the late My, Job.
Technically it is @ wonder and again we veniure to opine that, if there are any
“makin’s” left in America, some rcader of Radio Fowrnal will tackle the job.
My Armstrong will be glad to furnish further information on any pownt of its
construction to readers of Radio Journal.

O those desirous of getting the

utmost out of radio reception,

I can unquestionably recom-

mend the heterodyne method.

Using a small loop, local and
comparatively near broadcast con-
certs, such as San Irancisco, can be
heard as loud as one desires with re-
markable clearness and free from in-
terference; while with an antenna,
the writer has heard stations as dis-
tant as WOR, Newark, N. |., on the
loud speaker.

In theory of operation. the super-
heterodyne is quite simple. It takes
a comparatively strong current (0
make a detector tube function, and
many a signal comes to the antenna
too weak to do this, therefore never
reaching our ear. It is not so dithcult
to strengthen these weak signals he-
fore passing them on to the detector,
by the means of radio frequency am-
plification, provided their wave-length
is one thousand meters or more, hut,
as the wave-length gets shorter, the
number of cycles of its frequency pro-
portionately increases, so that, where
a wave of 3000 meters fength has a
frequency of 100,000 cycles per sec-
ond, the frequency of a 400 meter
wave is 750,000 cycles, and 200
meters, 1,500,000. Now, as these

shorter wave-lengths are the ones used
for broadcasting and amateur work,
they interest us most, but amplifica-
tion at such high frequencies is by
no means so easy. The current has
a most elusive way of going where it
is not wanted. FEven very low
capacities, such as between adjacent
wires, metal parts, and coil windings,
offer it ready paths, causing a very
small percentage of amplification, and
all kinds of complications, such as
oscillations between the tubes, and re-
sulting in a grand assortment of howls
and squeals. Therefore, why not
change the weak low-wave-length sig-
nal to one of much greater length and
consequently lower frequency hefore
amplifying it? This is precisely what
is done in the following easy and
efficient manner. You make a wave-
length of your own Ly means of the
tube marked “oscillator” on the dia-
gram, Figure No. 1, the frequency of
the oscillations of which are controlled
by a variable condenser. These oscil-
lations are picked up by coil “L” in
the grid circuit of the detector tube
and mix with the oscillations of the
incoming signal. Now, the oscillator
condenser is adjusted so that the fre-
quency of vyour local wave is either
slightly higher or lower than that of
the signal being received, which re-

sults in the gencration of a third or
“beat” wave in the detector tube of
a frequency equal to the difference be-
tween that of the signal and the local
wave. l‘or example, suppose you
wish to receive a concert broadcast at
400 meters, that is a frequency of
750,000 cycles, therefore you adjust
the oscillator to a frequency of either
650,000, or 850,000 cycles which, com-
bined in the detector tube with the
750,000 cycles of the incoming signal
give a resulting wave of 100,000
cvcles per second, or 3000 meters.
This wave may then be put through
five or even more stages of radio fre-
quency amplification before entering a
second detector tube to be rectitied to
audio frequency. The now audible
signal may be still further amplified
by one or two steps of audio fre-
quency or a power amplifier.

It is really not difficult to construct
such a receiver. The most important
thing is good careful workmanship,
for 1f there is one place where the
little things count most, it is in radio
work. © A long, distant signal is a
mighty weak bit of energy, and a loss
in the beginning, however small,
makes a great big difference n the
final rvesults. The heterodyne will
work with many of the parts not just
right. Tt will bring in stations a thou-
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sand miles away with big volume and
still not he at its best. Here 1s where
the refinements play their part.

The diagram, Figure No. 1, shows
the hookup now being used hy the
writer for reception up to eight hun-
dred meters. \Wave-lengths above this
up to twenty-five thousand meters,
are received directly into the radio
frequency umt through a separate
coupler consisting of two duo-lateral
coils connecting at points marked “Y”
on diagram. The arrangement and
sizes of these coils are shown in
Figure No. 2. This connection had
hest be made through a closed jack.
as T1. No. | detector, and oscillator
are not used above eight hundred
meters and must be disconnected.

Connections for loop reception are
made at points “X.” My best results

ere on « mire turn square loop, three
feet to the side and tapped at the firth
turn for wave-lengths below three
hundred and eighty meters.

The detail ol the oscillator coupler
i1s shown in Figure No. 3. Exact
spacing of coils L, L1, and L2, can
only be arrived at by tral. Coil L
should be so spaced that the oscillator
tube will function evenly through the
complete range of its variable con-
denser.

The construction of T1 and T2 are
shown in Figure No. 4. The forms
are exactly alike, the difference being
only in the winding. TI1 has three
hundred turns on both primary and
secondary wound in tiventy-five layers
of twelve turns to the laver, while T2
has three hundred and seventy-five
turns on each, wound at random; all
No. 28 double cotton covered wire.
The exact distance between primary

and secondary is easily determined by
trial and permanent adjustment made.

With the exception of No. | detec-
tor, C 301A tubes are used through-
out, and have worked very well, both
as oscillator and amplifiers, but 1t is
absolutely essential to carry a negative
grid potential of approximately nine
volts on the radio frequency units as
shown by diagram, when using ninety
or more volis on the plate, both for
clearness of signal and economy of
“B” battery. Also, the rheostats
should be turned to the lowest point
at which the tubes will function.
When adjusted right, the miili-
ammeter should read about three and
one-hali to four milli-amperes. The
plate voltage may vary upward but
must be at least ninety. Furthermore,
it is by all means advisable to mount
cach amplifier tube socket on a soft
rubber pad, for even a slight mechani-
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cal shock will cause a ringing of the
tube elements, making it necessary to
readjust the potentiometer.

It will be noticed that the writer
uses small choke coils 1n the output
of the first and third radio frequency
steps. When the receiver was first
tried out, it was impossible to procure
forty-eight or fifty thousand ohm non-
inductive resistances in the west, so
small iron core choke coils were sub-
stituted, but were noisy and hard to
control. Later two forty-eight thou-
sand ohm resistances were used in
each step, but, though stable, the am-
plification was not nearly so great at
the same plate voltage, so a choke
coil was put back between tubes one
and two. This was an improvement,
and finally after trying different com-
binations, the hookup as shown was
found to be best with exactly ninety
volts on the plates. Straight resist-
ance coupling required a much higher
voltage to achieve the same results.
The choke coils used are Lohbins from
twenty-two hundred ohm head re-
ceivers, two bobhins of a single re-
ceiver mounted on a strip of bakelite
making the impedance unit.

Regeneration is obtained by an ex-
ternal variometer in the plate circuit
of No. 1 detector, and i1s a decided
help in the detection of distant sig
nals, in using the loop, and, of course,
for C\V reception.

Verniers on the condensers are cs-
sential for good results, especially on
the oscillator, and secondary, CL
In tuning, the variable condensers
acrossed the primary and secondary
of T1 are set at twenty on the dial,
which tunes the radio frequency units
to 100,000 cvcles or 3000 meters.
These remain constant and only

slight adjustments are necessary for
all signals below eight hundred meters.
The oscillator condenser is then ad-
justed to a frequency either 100,000
cvcles above or below the signal being
received, one usually being louder and
In tuning for distant sig-

more clear.
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letter by letter, is correctly recorded
by the other’s peudulum there has
been thought transference, from the
conscious mind of the one to the sub-
conscious mind of the other.

The third step is for these two per-
sons to put as many miles as they like
between them and repeat the experi-
ment. The only difhculty now is to
get coincidence in time.

In our experience we found that
the progressive lengthening of the in-
tervening distance, first by yards, then
by rods, and then by miles did not
make the slightest difference. I‘rom
five hundred miles away the message
came in just as strongly as from five
feet away. Space is only relative 10 a
material body in motion, and mind
energy is a spiritual force.

Not only was the intervening dis-
tance progressivelv lengthened but the
difficulty of the message was progres-
sively increased from one letter to
words of six letters.

At a very early Stage when receiv-
ing on one occasion I failed to keep
my mind receptive, allowing it during
the process to focus on a certain let
ter. Immediately the pendulum began
to vacillate, swinging first to the letter
in my daughter’s mind, who was at a
distance, and then to the one unwit-
tingly thought of by me.

On the hrst occasion when two let-
ters nstead of one, unknown to me
were chosen by my daughter at a dis-
tance for the experiment, 1 could tell
the instant when the concentration of
mind changed from the first letter to
the next.

First Real Test

It was at a point three miles distant
from our base that I decided for the
first time to send a word of three let-
ters and transmitted the word “ROD.”
Returning to the receiving station I
found that my co-operator had not
only written down the word “ROD”
but had added the note: “Ten beats
of the pendulum on the letter R and
eight on the letter O,” which was
exactly right as in order to concen-
trate strongly 1 had repeated the
words “Swing to the R” ten (imes,
and “Swing to the O” eight times, not
taking quite so long over the D.

It was after this experiment that I
ventured to announce to the world
that on December 14th, at 11:50 a. m.,
I transmitted through three miles of
space a definite message with scientific
accuracy, not by radio-phone hut by
radio-mind.

It was not long after this when 1
was at a distant spot on a quiet coun-
try road that I decided for the first
time, unknown to my daughter, to
send a word of four letters, and trans-
mitted “ROAD.” On my return to

————————Radio Joumnal —————

the receiving station 1 found written
down a word of four letters, it was
true, but “RAID.” This was appar-
ently our first failure in a long series
of experiments. On reflection, how-
ever, I recalled the fact that after [
had transmitted the letter R and was
about to send O, a motor car had ap-
peared coming toward me on the
narrow road while 1 was standing
with my watch in my hand and that
I had debated in my mind whether
to stop the process or go on, and that
I had decided to go on, never ceasing
during this reasoning process repeat-

EVERY HOBO 1S GOING TO BE EQUIPPED
WITH A RADIO RECEIVING SET SOON.
THIS IS A TIP FOR DEALERS. HERLE ARE
THE ANTENNAS ON THE TOP OF A
TRAIN RUNNING REGULARLY BETWEEN
HAMBURG AND BERLIN. IMAGINE THE
DELIGHT OF AN AMLERICAN BO, TAKING
HIs SIESTA BUNEATH ONE OF THESE
ANTENNAS, WITH HIS HEADPHONES
ON. BOYS, WHY WORK ?

ing quietly first the “O” refrain, then
the “A.”" 1 also remembered that the
car stopped a hun:lred vards ahead of
me just before I reached the “D” re-
frain.  Instead, then, of the record
“RAID” denoting a failure, it was a
most valuable scientific proof that the
mind energv must he active and con-
centrated, and that no muttered words
without this can avail. The pendulum
was evidently more or less out of mind
control during the middle of the word.

On February the 19th, when I was
in Vancouver, I reccived from my
daughter, who was in Prince Rupert,
550 miles away, the message “COAT”
to remind me to go to the tailor to be
measured for an overcoat.

In theory lengthy messages could
be spelled out by the swinging pen-
dulum, but in practice it would be
very foolish to attempt this for such
long concentration of mind would be
most injurious to the health.

We have collected already sufficient
svidence for our purpose, which is to
give a scientific demonstration of the
fact of thought transference through
mental radiation.
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IFach link in the chain must be
clearly distinguished. First, there is
the conscious mind, which chooses.
Secondly, there is the subconscious
mind which is the storage battery of
mind energy. Thirdly, there 1s the
subconscious mind’s intimate corre-
late, the sympathetic nervous system.
Fourthly, there are the motor-nerves
and the muscles. At one end of the
chain there is the intelligent choice of
conscious thought, which 1s spiritual.
At the other end, there is the swing-

ing pendulum which is material.
There has been a transmutation of

energy, mjnd energy acting upon nerve
energy, and nerve cnergy acting upon
muscular energy.

I have found by experience that it
is well to make use of the law of
rhythm, timing my concentrations to
accord with the swing of the pendu-
lum. Knowing that what the will 1s
to the conscious mind the imagination
i1s to the subcouscious mind I have
found 1t helpful for each operator to
visualize the other. Perhaps this 1s
the greatest contribution I have to
make to the cause of science. The
supposed harrier of space between two
minds can be effectually annihilated
by the power of the imagination work-
ing through the fundamental union of
all souls in the realm of the subcon-
scious world.

Tremendous Power

It seems a far cry from the swing-
ing of a pendulum for scientific pur-
poses to the thrilling story of the
mother in Canada who one night dur-
ing the war started up out of sleep
and told her husband that she had
seen her darling boy in I'rance falling
in flames from his aeroplane, and that
he had cried “Mother,” but the psy-
chological and neurological elements
involved are practically the same in
both cases, only in the latter there
was a mighty uprush of thought and
feeling from the subconscious to the
conscious mind of the startled human
receiver.

Like all natural powers given to us
by God, mental radiation mav be used
either for good or for evil. The pos-
sibilities for good are almost bevond
conception, We are all members of
one vast mental complex. We can
radiate to others and receive from
them in return helpful thoughts and
kindly feelings. We can hroadcast in-
fluences conducive to health and hap-
piness, peace and prosperity.

In the light of the scientific proof
of thought transference through men-
tal radiation we should have no difh-
cuity in believing in the efficacy of
prayer, and the possibility of thought
exchange and sympathetic fellowship
between the Mind of God and the
Soul of Man.
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Forces Within The Atom

There is no such thing as o magnetic pole.

By PROF. H. La V. TWINING

We wmight have suspected it, but

naturally would never have said so, being timid by nature, but Professor Twinming

lands with both feet and proves it—something of an accomplishment.

As a

maticr of fact this article embodies some startlingly new ideas backed by experi-
mental proof and whole »eams of mathematics.

N the previous article some of
these forces were calculated.
Typographical errors were made
in formula (6) and two follow-
ing ones. They shonld read as

follows :
(M yA DR
Wt =V — 4 (6)
L2 3a
ADK
——=—9(10)
3a

2E>
 — 1.66(10)2
3b

The law of inverse squares has
been found to hold, where influences
radiate either from or toward a
center. The influence varies inversely
as the square of the distance, and
directly as the product of the physical
entities concerned in the radiation.
This should be multiplied by a con-
stant which depends upon the nature
of the medium through which the
radiation takes place, and upon the
manner of choosing units.

The gravitational formula is

m,m.k,
Fl T (7)
d!
The electrostatic formula 1s
E,Ek
F——e——— (8)
R2

On page 254, column 3, the R in

the formula should be R2
The electromagnietic formula is

nn.k
(9)

F=——
R2
where d is the distance between the
masses m, and m,, and k, the constant
of gravitation. In the electrostatic
formula E, and L, are the electro-
static charges, R is the distance be-
tween them and k® is the clectrostatic
constant. In the electromagnetic for-
mula n, and n, are the values of the
electromagnetic entities in unit poles,
and R is the distance between them.
k, 1s the elcctromagnetic constant.
The unit pole and the unit charge are
so chosen as to make k, and k; unity.
These are the formulas used in the
Newtonian mechanics and the effects

computed in this article and the pre-
vious ones are used in accordance
with those assumptions.

The centrifugal force, or the force
directed away from the center, by
virtue of which the revolution of the
negative charge around the positive
charge, at a distance of 10® centi-

meters, must exactly balance the
attractive force which draws the
charges together.

Assuming that the electrostatic

force is the only one that produces a
practical effect, the centrifugal force
must be 22.79(10)-* dynes, and the
following formula gives the relation,
MV*:
F
R

What Is the magnetic field
produced by the levulon? The
magnetic density of the dextron?
What is the strength of the
electro-magnetic  forces within
the hydrogen atom? It took
My. Twining years of close
study and experumentation o
find out—and he just made the
final caleulations several days
ayo—and here they are, pub-
lished for the first time. There
are no poles. It is the action of
lines of force wpon lines of
force. Step forward, folks. This
article has sowme meat the like
of which the scientific brethren
have not seen these many Mmoons.

I

Where F is the centrifugal force,
R the radius of the hydrogen atom,
and V the velocity of the levulon in
its orbit. The velocity V is equal to
2 iR, where f is the frequency, or
the number of times the levulon cir-
cles the dextron in a second, hence

(2 1 fR)?M

F = ——=2uf)?MR
R
hence the frequency i? is equal to
F
{2 —=
(21 )?MR

22.79(10) *

- 4(9.87)(9) (10)-8(10) ™
Where m2=—9.87 and 9(10)*—

mass of levulon from which f 1is
found to he

f = 25(10)* cycles per second

Temperature and energy relations
have a great deal to do with the quan-
tities that we are calculating, but they
will be neglected at this time.

The electromagnetic effects due to
a levulon and a dextron revolving
around each other, with the above
radius and frequency can now be cal-
culated in terms of the unit pole.
A unit pole is defined to be one that
exerts a force of one dyne upon an
exactly similar pole at a distance of
one centimeter with a force of one
dyne. Also an electromagnetic field
is of unit strength when 1t exerts a
force of one dyne per square centi-
meter upon a unit pole placed with-
n it.

Using formula (1), compute the
strength of the field generated per-
pendicularly outward and inward by
a charge moving in a circle, thus
eliminating the sine of the angle. It is

F .
R'_’

Since V is equal to 2 iR, we have

2uiRE 2 ik

[, == e —

R? R

A C B
T } =

Figure No. 1

In Figure 1 let BC be 108, the dis-
tance from the center of the hydrogen
atom to the levulon at B. Then AC
is 10-%/1845, the distance of the cen-
tral dextron, the two charges rotating
around the center C. In the above
formula, F is the density of the mag-
netic field produced at C by the
velocity of B as it moves in its orbit.
Hence
2(3.1416) (25)10*(1.59)10-*°

108

—2.5(10)"

This is the density or the number
of lines per square centimeter. Since
the area of the circle encloscd by the
levulon is R? the total field pro-
duced 1s
Al = mR2(2.5) (10)*

= (3.1416) (10)*¢(10)*
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have put it. One, if not the most
powerful, of these culminatory fac-
tors was the encouragement of science
and the protection of the inventor or
discoverer. And though this factor
found its inception dr«mnd the ner-
vous, inebriated and fretful form of
James I, it progresses, pursuant to
that definite order of evolution, with
accelerating movement, until now we
have, at least by our foremost think-
ers, eliminated cven the suggestion
that there is, or can be, a conflict be-
tweent the teachings of true science
and true religion, and, moreover, the
intellectual portions of Christendom
are in accord with John Fiske w ho
said that “Evolution is God’s way of
doing things,” or with Lyman Abbott
who said that “Creation is a process,
not a product.”

FEven lngland had been for cen-
turies prior to James I, so overcast
by a cloud ol mtelhctual darkness
that illiteracy was quite universal
Gradually the divine right of kings,
with the attendant doctrine of “infal-
libility” abated, like a rainbow with
the passing of a summer shower.
Then came an age of literature and
music, of science and of art; elements
were discovered and identified; the
knowledge of chemistry and biology
was increased and scientific research
with its attending crop of scientists
levelope<l, all unrestrained by convic-
tions of “commerce with the devil.”

So much for history contempora-
neous with, and leading up to, the
development of the patent system ot
England.

In the twenty-first vear of the reign
of James [ (1624), Parliament enact-
ed what is now known as the *‘Statute
of \Ionopohes which, when viewed
in the light of contemporaneous his-
tory as well as in the light of subse-

---AND AUTOMOBILES |
STeAty BOATS, TRAINS,
FLYING MACHINES--ETC.

GOOD OLD ROGER BACON, WHO WROTE
LIGHT ADVERTISING COPY BACK IN 1250
B. C., PREDICTED THE STEAMBOAT,
TRAIN, AUTO AND AEROPLANL. HE HAD
A COURT PULL SO GOT BY WITH IT.

quent developments, we find serving
as a basis for the systematic ¢ granting
of letters patent for inv entions, as we
understand the term todav. This
statute, however, prohibited in terms
the grant of letters patent by the
crown except for “the sole working or
making of any manner of new manu-
factures, within this realm, to the first
and true inventor or inventors of such
manufacture, which others at the time

- —Radio Joumnal —=—————

of the making of such letters patent
and grants, did not use, so they be
not contrary to the law or mischievous
to the state.” These words funda-
mentally became the basis of the Eng-
lish patent syvstem but they do not
contemplate our own patent system,
since a patent for a useful invention
is not under our law, nor under the
present law of England, a grant of
monopoly in the sense of the old com-
mon law. The Supreme Court of the
United States, speaking through Mr.
Justice Gray, differentiating between
the modern linglish and American
patent jurisprudence, said that “In
England the grant of a patent for an
invention is considered as simply an
exercise of royal prerogative. In this
country letters patent for imventions
are not granted in the exercise of pre-

NV‘"’L,,_:. x

@ "<l FEy
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SAM WINSLOW DESERVES A HOOK ON
THE HAT RACK Ol FAME. HE GOT THE
FIRST PATENT FEVER ISSUED IN THE
UNITED STATES, BACK IN 1641, FOR THE
MANUFACTURE OF SALT.

rogative, or as a matter of favor, but
under article 1, section & of the Con-
stitution (of the United States).”

History shows that twenty-one years
after the landing of the MayHower,
the general court of the Massachusetts
Bay Colony granted a patent to one
Samuel Winslow for a process in the
manufacture of salt (1641). This
was probably the first patent granted
on this continent.

In the inaugural address of Presi-
dent Washington, April 30, 1789, he
made an appeal for the protection of
inventions and discoveries in these
words: “I cannot forbear intimating
to vou the expediency of giving effec-
tual encouragement, as well to the
introduction of new and useful inven-
tions from abroad, as to the exertions
of skill and genius in producing them
at home” FEven the newly formed
states of the union were prompt to
recognize the necessity of producing
inventions, for in the Patent Act of
1793 Conwess provided, among other
things “that where any State, hefore
its ddO[)lIOll of the present form of
government, shall have granted an ex-
clusive right to any invention, the
party claiming that right shall not be
capable of obtaining an exclusive
right under this Act, but on relin-
quishing his rvights under such par-
ticular state, etc.”

The Constitution of the United
States enumerates among the powers
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of Congress the right of legislation
“to promote the progress of science
and useful arts by securing for limited
times to authors and inventors the ex-
clusive right to their respective writ-
ings and discoveries.” The policy of
the law, as was said by Chiet Justice
Fuller, “is to encourage useful dis-
coveries by securing the fruits to those
who make them.” Under the common
law, the inventor of a new and useful
improvement had no exclusive right
or under our law until he obtained a
patent, and these rights so obtained
were to be regulated and measured by
the patent laws, and the courts can-
not go beyond them. While a right to
a patent, prior to i1ssue of the patent,
is not such a property right that the
inventor can protect or enforce, yet
he can, nevertheless, sell and assign
it at any time. Even after the issu-
ance of a patent, the patentee has no
exclusive right of property mn his in-
vention, except under and hy virtue
of the statute sccuring it.to him and
then only as he is able, by judicial
processes, to enforce the same by ac-
tions at law or in equity, for damages,
infringement, or injunction.

There is, however, one phase of
protection which the courts of justice
of this country will enforce, even
without a patent. These are known
as trade secrets and secret processes.

Many, if not most, chemical pro-
cesses in use in the United States and
abroad, are secret and unpatented
and, in some instances, unpatentable.
The advantage of retaining them as
such is manifest, for so long as the
secrecy is maintained the duration of
protection is unlimited. There are
two ways, however, by which trade
secrets and secret processes may be
extinguished, namely, first, by an in-

dependent discovery by another, or,
STAND BACK! |
INVENTOR THIS BOY'S |
\ K\NG (mr EAGLES| Mt
‘. BIPD g \"l
B N NS A Dk
k\ B('Qn_ 'qr.,‘ ¢

; N
KR [
e '&'ﬁﬂﬂ

“\‘
W - é:\\

KING JAMES I MADE HIMSELF SOLID
WITH INVENTORS WHEN HE DECRELD
THAT WITCHCRAFT WAS THE BUNK AND
TOLD THE. COURT EXECUTIONER TO TUT
THE AXE IN THE COAL SHED.

second, by an assignment of the se-
cret.  In exchange for this hazardous
monopoly of indefinite duration the
constitution and laws of the United
States provide for the issuance of
patents to the inventor or discoverer
for a limited time, in consideration of
the full disclosure of the invention or
discovery. After this limited time has

(Contined on Page 340)
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Reﬂex (Theory and Construction

By EDWIN S. WATKINS

Radio is just one durn reflex after another, says Myr. Watkins to us. At least he
might have said it had we asked him. From the way the mail man staggers along
with questions about recent Radio Journal reflexes we wonder that folks have
any time left for the movies or whatever it is that the few who don’t reflex do.
Anyhow Mr. Walkins reflexes all over the lot in this rather lluminating article.

HE theory of the reflex cir-

cuit is by no means new.

Many years ago the idea was

used with a fair degree of suc-
cess on the medium and longer wave-
lengths; but due to the inefficient
radio frequency transformers then
available for short waves, it was not
applied to such use.

It stands to reason that in the or-
dinary regenerative or non-regenera-
tive receiver we are not using our
tubes to their maximum efficiency or
such a thing as super-regeneration
would not be possible or practical.

Just as its name implies, “reflex”
signifies a swinging or repeat action
such as that of a pendulum. In
actual practice the current passes
through the tubes at radio frequency,
is rectified and then again amplified
on the same tubes at low or audio-
frequency. If the reader is not
familiar with the difference between
radio and audio frequency as well as
some of the more common charac-
teristics of both, it will be well to
look up some standard text on the
subject.

In general, however, radio f{fre-
quency current will “pass through” a
condenser of a given capacity more
easily than audio frequency, while on
the contrary, the audio frequency will
pass through an inductance more
easily than radio frequency.

The alternating current resistance,
Z, of any circuit is equal to

where 2r equals a constant; N—fre-
quency, or alternations per second;
L—inductance in henries; C—capac-
ity in farads. Assume we are work-
ing at 360 meters or 833,000 cycles
per second. Cansidering the two
possible paths 7-S2-19-S1-20-IF and
7-6-CG-14-I° of Figure 1, we have
for the first path

(1)
2=2r~4833,000x2-8 -}

1

. 21xx833,000x.000001
(Assuming L to be about 2-® henries)
Considering the second path we have

2)
1

7=2rx833,000x5
2 21xx833,000x.000006

Where R is the resistance of the
potentiometer.

(Assuming the distributed capacity
of the audio transformer to be .006
mid. and the inductance 5 henries.)

It can be seen that Z, is tremen-
dously larger than Z, therefore the
main radio frequency current will
take the path of Z, to cause a potential
difference between the grid and fila-
ment.

Considering the two possible paths
for the radio frequency in the plate
circuit 13-CR-F and 13-21 (phones)
B battery-A battery-I'; we have in the

first case,
1

Z=2xx833,000x2-8 -}-

21:x833,000x.000001
(Assuming the inductance to be the

same as in the grid circuit)

while in the second path we have the
alternating current resistance of the
head phones, which averages about
50,000 ohms at 1000 cycles. Since we
are working at 833,000 cycles the re-
sistance would be in the neighborhood
of 800 times that quantity. It is
plain therefore that the radio fre-
quency will take the path through the
.001 mfd. bypass condenser.

By using the same method we can
show that at 1000 cycles, the path of
least resistance is through the jack or
head phones; hence the audio fre-
quency takes that path. 1

Referring to the fundamental cir-

cuit (Figure 1) a potential difference
or voltage is caused across the pri-
mary coil I, by the received electro-
magnetic (radio) wave which causes
a potential difference (at radio fre-
quency) across coil S. This in turn
takes the path 8-9-10-4-5-6-7, causing
a fluctuation of the charge within the
vacuum tube on grid G. The change
in charge on the grid causes a corre-
sponding fluctuation of greater 1n-
tensity in the plate circuit which flows
through the path 11-12-13-14-4. By
induction from the radio frequency
primary a radio frequency pulsation
or current is generated in the second-
ary (15-18) which is rectified by the
crystal detector and takes the path
15-16-17-18. (For an explanation of
the action of the detector or rectifier
you are referred to a standard text-
book on radio.)

The current as we now have it.-is
alternating at low, or audio frequency
and induces a like current in the
secondary of audio transformer, 19.
This audio frequency current then
takes the path of least resistance to it,
which is 7-8-9-10-4-5-20-19. Again an
impulse is impressed on the plate cir-
cuit which, because it 1s of low fre-
quency, takes the path 11-12-21
(phones) 22-23 (B blattery) 24-14-4.
In passing through the head phones
(21) the impulse 1s reproduced.

The difference in period (time per
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alternation) between the radio and
audio frequency eliminates any objec-
tionable interference hetween the two
in the vacuum tube or radio fre-
quency transformers.

There are several other actions
(secondary) which take place within
the circuit, some of considerable im-
portance, such as phase difference,
etc., but their explanation is not nec-
essary to understand the fundamental
operation.

It might be mentioned, however,
that the crystal is used for a detector
in place of the vacuum tube because
it reproduces a much better quality
of music, as well as tending to make
the circuit more quiet and stable in
operation.

Too much importance cannot be
laid upon using the correct capacities
in the bypass condensers CG, CR and
CA. Trom the theory of operation
described above it can be seen that
the successful operation of the set de-
pends entirely upon an inductance and
capacity balance or equilibrium. Con-
sequently, for every different type of
transformer winding, different bypass
condensers will be necessary. If your
success is to be assured in building
any of the sets described in the fol-
lowing pages it will be well for you
to follow the specifications in their
entirety, especially with regard to
audio and radio transformers and
condensers.

Why the Crystal Does Not
Rectify

Many folks who have built reflex
sets have experienced the difficulty of
the crystal not rectifying. Naturally
most of them think their trouble is in
the crystal, whereas, if the bypass
condensers are of the proper size, the
trouble without a doubt is in the grid
voltage used. In many sets, especially
when using C-301 A or UV-201 A
tubes with 86 volts of plate battery,
it has been found necessary to use at
least 6 volts of negative potential on
the grid. This value is variable for

different tubes, however, and should
be adjusted to the proper size by
trial. Three cell flashlight batteries
make excellent C or grid biasing
batteries. When using C-301 or UV-
201 tubes, grid biasing batteries are
usually unnecessary.

Construction of a Long Distance
Reflex Receiver

Since writing the description of the
reflex receiver in the April issue of
Radio Journal, considerable develop-
ment work has been done along the
line of multiple tube sets for more
positive reception of long distance
signals. Now that the summer is ap-
proaching, it behooves us “long dis-
tance hounds” to construct a set
which will be particularly adaptable to
loop reception up to distances of sev-
eral hundred miles. In that way we
can reduce static to a minimum and
still hear an occasional “DX” wail.
Of course when it is possible to use
an outside antenna it should be used,
as it is vastly more efficient than a
loop. Locations, of course, have much
to do with the distance of reception.
An excellent example of such a con-
dition is exhibited in the beach towns
near Los Angeles and Los Angeles
proper. Using the same receiver un-
der approximately the same conditions
in the two places, stations which can
be just comfortably heard with the
head phones in Los Angeles come in
with tremendous loud speaker inten-
sity at Venice, Hermosa and other
beach cities within twenty miles of
Los Angeles.

The circuit shown in the accom-
panying diagram uses three vacuum
tubes giving two stages of radio fre-
quency and two stages of audio
frequency ; the middle tube being re-
flexed. Referring to the diagram,
A and G respectively, refer to aerial
and ground binding posts. P and S
are the primary and secondary of a
variocoupler of the single layer wound
type. The primary contains 125
turns of No. 24 single silk covered
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wire with 10 taps equally spaced
brought out to contacts on the panel.
The switch, S, then serves to vary the
antenna inductance. The secondary,
S, contains from 50 to 60 turns of
the same kind of wire wound on a
wooden or bakelite rotor and mounted
at the end.of the primary tube. The
loop jack is of the ordinary four
spring, double circuit tyvpe and serves
to disconnect the antenna circuit when
the loop is in use. The primary
tuning condenser, Cl, should be of
approximately 00075 mfd. capacity.
A vernier is not necessary although
it is convenient to have when doing
long distance receiving. The second-
ary condenser, C2, should be of the
ordinary 23 or 31 plate variety, hav-
ing a capacity of approximately .0005.
By all means this condenser should
have a vernier adjustment. Although
it is not necessary to use individual
rheostats for each tube, it will be
found when using the set that opera-
tion is somewhat simplified if indi-
vidual control is to be had. When
C-301 A or UV201 A vacuum tubes
are used with individual rheostats the
latter should have a resistance of at
least 15 to 20 ohms. When a single
rheostat is used lo control all three
should be of the inductive type with
a resistance of at least 400 ohms.
tubes, a resistance of 6 to 10 ohms
is sufficient, The potentiometer, R,
Note that it is connected directly
across the A battery.

As in other reflex circuits the key-
note of success of this circuit depends
upon the radio and audio frequency
transformers and the bypass con-
densers. As stated in last month’s
issue of Radio Journal, one cannot be
too careful in choosing radio fre-
quency transformers. Once more I
repéat that the distributed capacity
must be extremely low and the in-
ductance value high for the amount of
winding used. Refer to that issue for
names of transformers which meet
these requirements. In the set being
described “Wireless Shop” audio fre-
quency transformers were used and it
is for this make of transformer that
the capacities of bypass condensers
are given. If any other make of
audio transformer is used you will
have to experiment with different
sizes of bypass condensers until the
correct capacities are found. I'rom
my experience this is a long and
tedious job and requires much pa-
tience. The sizes of bypass con-
densers are all marked on the dia-
gram, consequently no data on these
will be given in the text. When you
purchase these condensers it will be
well for you to make sure that they
will withstand a breakdown voltage of
at least 300 volts due to the fact that
when the set is operating, although the

(Continued on Page 349)
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An Ideal Radiophone Receiver

By ARTHUR L. MUNZIG

Speaking of taxi meters, gas meters and wave-length meters, here’s a delightful
set that will knock the teeth out of radio waves anywhere from 200 meters to

1500 meters.
wigglers.

OST articles on the con-
struction of broadcast re-
ceivers, describe only ordi-
nary conventional designs,
the most popular design

being a single circuit regenerative re-
ceiver using a tertiary coil feed-back
to obtain regeneration.

Two variometer sets lack a wave-
length range, at the most never tuning
over 450 meters. This is all right if
short wave-lengths only are desired.
However, this is not the only field
open to the listener and should be
considered by all means, for it is
above these short wave-lengths that
all commercial traffic is handled
Although broadcasting 1s quite enter-
taining, one soon lires of its con-
continuity and seeks diversion in tele-
graphic signals. Even broadcasting is
now to take possession of increased
wave-lengths.

Honeycomh coils, with their inter-
changeable features, are very efficient.
This necessitates a number of coils to
cover a fairly wide wave-length range.
The initial cost, however, for a full
set of coils, seems to be more than the
average experimenter wishes to pay
and moreover, the difficulty experi-
enced in tuning, is quite a drawback
that lessens the popularity of these
coils for the newcomer.

So, it seems, that to suit the re-
quirements of the newcomer not fa-
miliar with the operation of radio ap-
paratus, the receiver must be designed
with a minimum number of controls
and with simplicity foremost.

A single-co1l circuit, with regenera-
tive features, has the least number of
controls and is very simple to operate.
Ordinarily, these circuits do not pos-
sess enough selectiveness to fully com-
pensate for their use in congested ter-
ritories. However, the one described
in this article has a marked advantage
in selectivity over the above mentioned
tuner and furthermore, will produce
louder signals and oscillate over a
wider wave-length range. A list of
parts, nceded in the construction of
this set, are given below :

1 Wood form variometer.
1 23 plate variable condenser.
1 Primary switch.
10 Contact points.
1 3% inch bakelite or fiber tube
6 inches long.

valuable and simple.

2 3-inch tuning dials (for variometer
and variable condenser).

1 Rheostat.

1 V T socket.

1 Grid condenser.

8 Binding posts.

1 5”x12"x3/16” bakelite panel.
14 1b. of No. 22 D. C. C. wire.

1 Mahogany cabinet to take 5”x12”

panel.

i
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All these parts can be purchased at
any radio supply store, Lut the experi-
menter is not always able to get the
most serviceable type and make of
certain instruments. There are three
instruments, in particular, that one
must be careful to select right. These
are the rheostat, tube socket and vari-
able condenser. The rheostat should
have a resistance of approximately
six ohms and the resistive element of
such material that corrosion will not
result.  Irying noises, usually at-
tributed to static, are invariably due to
this.

The tube socket should be equipped
with “side wiping” contacts. This in-
sures a better electrical contact sur-
face that is kept clean. This type is
now on the market and will eventually
be a feature of all good makes.

The variable condenser should be
some recognized make incorporating
heavy end supports, made of a good
strong dielectric that will not warp.
The stationary and movable plates
should not be too closely spaced, even
though a small sacrifice in capacity
will result, but especially to reduce
shorts to a minimum.

It might be well to add that too
little attention is paid the gnid con-
denser.  This 1s an important item
and one should be built or purchased
having copper or brass plates with
mica insulation as the dielectric.

And its author gquarantees the set as a regular drag net of ether
It may be new to many Radio Journal readers, but should prove

Variometer-Inductance Unit

By placing the antenna inductance
in inductive relation to the plate
variomeler, it is possible to obtain fur-
ther amplification due to the radio-
frequency present. Incidentally, this
adds selectivity, a highly desirable
feature, that is inconsistent with aver-
age single-coil circuits, and, moreover,
allows the circuit to oscillate and re-
generate over a wider band of wave-
lengths.

A bakelite or fiber tube, 3% inches
in diameter, will couple onto any or-
dinary “garden variety” variometer.
Leaving a space Y52 inch from the
right hand end, wind on 100 turns of
No. 22 D. C. C. copper wire, bringing
a tap out at every tenth turn. Don’t
make taps by twisting a small loop at
the desired turn or by running the
wire double. This is a very poor and
ineficient way of doing. A better
way is to cut short lengths of wire
previous to winding and then solder
them on as you proceed. True, 1t is
a bit more difficult, but the experi-
menter will be well paid for his extra
trouble in increased efficiency and
appearance.

Using two small brass angles, fasten
the finished inductance to the left
hand side of variometer, as illustrated
in Iligure 1.

Panel Design

Iigure 2 illustrates a panel layout
that will appropriately mount the
variometer-inductance unit, variable
condenser, antenna inductance, control
switch and the tube controls.

The experimenter, who huilds his
own, very often neglects to properly
mark off the panel, so invariably
makes numerous mistakes that are im-
possible, nine times out of ten, to
remedy. He should equip his work-
shop with several tools especially for
this purpose. The writer uses the fol-
lowing tools for this delicate work:
Yankee hand drill (with about a dozen
different sized drills) ; a punch with a
sharp tempered point; a small light
weight hammer; a pair of calipers
and a steel square.

A plug and jack for phones are not
shown, but can be mounted 1f desired,
so that if the receiving set is used
with a two-step amplifier, equipped
with jacks, the detector can be plugged
in at will.
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this method if care and patience are
exercised.

The oscillator is nothing more than
the closed oscillating circuit of a small
C. W. set, calibrated as a wavemeter.
It is easily constructed.

To find the natural period with the
oscillator, disconnect the oscillation
transformer from the circuit and con-
nect a small turn of wire about
3 inches in diameter onto the ground
lead. In series with the coil and the
antenna, connect the resonance in-
dicator. Either a glow lamp or a hot
wire meter may be used. Now put
the coil of the oscillator in inductive
relation to the turn in the ground lead.
Start the oscillator and adjust the
condenser or wave-length scale for
maximum indication of the meter or
lamp. The natural period may be
then read directly oft of the oscillator
scale. A little difhculty may be ex-
perienced in getting the oscillator to
oscillate freely on low wave-lengths.
If this 1s the case, a careful adjust-
ment of the center tap will usually
remedy the trouble. Some tubes will
not oscillate unless run at full load.
Care should be taken to eliminate all
unnecessary leads in the antenna cir-
cuit while taking measurements.

If the wave meter method is used,
it is necessary to construct a coil of
about 30 turns of number 12 to 18
bare wire on a form about 1 foot long
and 124 inches in diameter. Tap every
six turns. The coil does not have to
be just as described. The apparatus
1s connected as shown in Figure 1.
It is also necessary to draw a graph
as shown in Figure 2.

Readings are then taken of wave-
length as shown by the wavemeter for
each tap on the constructed coil.
A graph is then plotted between turns
ard wave-length. This should be a
straight line. The graph is then ex-
tended until it intersects the wave-
length axis. This point shows the
natural period, as it 1s the wave-
length with no turns of the coil.

BUZZER

\= WAVEMETER
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Now that your fundamental has
been determined, the rest is easy.
When vyou tune your set, use as few
turns in the antenna circuit as is
possible. On the set used in these ex-
periments, only one iurn 17 inches in
diameter was used for 110 meters.

Low wave-lengths do not act the
same as higher ones. Much trouble
may be experienced at first. A few
pointers are listed below.

Be sure to use low power while
tuning.

Be sure not to disconnect the an-
tenna circuit while tuning the others.

Be sure not to under-load the fila-
ments if normal plate voltage is used.
If you overload the plate, over-
load the filament proportionately.

As the frequency is much higher on
lower wave-lengths it may be neces-
sary to use larger hijgh frequency
choke coils.
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I believe that most amateurs will
find that their natural period is less
than 200 meters unless their aerial is
exceptionally large. With the new
regulations in effect, it seems probable
that shorter wave-lengths will become
very popular in the near future.

Pro Smgle Circuit

The single circuit tuner is defended
in an extensive letter issued by . E.
Bucher, manager of the sales depart-
ment of the Radio Corporation of
America, in which he says, “there are
certain outstanding facts in the situa-
tion.

Iirst: The interference sometimes
encountered in radio broadcasting re-
ception is primarily a problem of
broadcasting ‘transmission. ~ It can be
fully eliminated only by the enact-
ment of suitable Government legisla-
tion that will enable wave-lengthsother
than 360 and 400 meters to be as-
signed to broadcasting stations.

Second: No receiving tuner,
whether it be of the single or double-
circuit type, will prevent two broad-
casting transmitting stations operating
identically on the same wave-length
from setting up interference in the re-
ceiving set, unless the signals of one
station are of sufficient intensity to
drown out those of the other station.

Third: Two broadcasting statjons
operating on nearly the same wave-
lengths will produce an audible note
or “whistle” in a receiving apparatus,
which no tuner of either the single or
double-circuit type will eliminate. The
cure for this problem is the assign-
ment of wave-lengths to the trans-
mitting stations of sufficient separa-
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tion so as not to produce an audible
note.

Selectivity : The single-circuit tuner
will enable the listener to differentiate
between two local broadcasting sta-
tions by one of two ways, (a) by
connecting a .001 mf fixed condenser
across the antenna and ground bind-
ing posts, or (b) by erecting a short
antenna 15 to 40 feet in length and
not of too great height. It has been
conclusively demonstrated that a low
antenna gives greater selectivity than
a high antenna.

Selectivity in regenerative receiving
sets 1s primarily dependent on the
amount of regeneration. Two local
broadcasting stations on different
wave-lengihs will often interfere with
one another on either the single or
double-circuit receiver, but this is due
to the overwhelming power of the
transmitter which causes the appara-
tus to respond even when not accu-
rately tuned to the transmitter. Tt
has been demonstrated beyond all
cavil that interference set up by two
local stations can be eliminated on the
single-circuit receiver by an antenna
not exceeding 40 feet in length.

The advantage of two antennae:
For those who have interest in long
distance reception, as well as local re-
ception, it is sometimes advisable to
erect two single wire aerials, one for
long distance reception—which may
be of any length up to 150 feet, and
the other for local reception—which
may be of any length up to 40 feet,
depending upon the sensitiveness of
the receiving instrument. The small
antenna enables one to differentiate
between local signals, while the larger
antenna can be used for long distance
work after the local stations have dis-
continued.

Many users of broadcasting sets
are now installing two antennae—
a long one for long distance recep-
tion after the local stations have
closed down, and a small one, or an
indoor aerial, for local reception. The
indoor aerial may consist of 25 to 50
feet of lamp cord concealed behind
the picture moulding, or a piece of in-
conspicuous No. 28 wire stretched
across the corners of the room.
Listeners located up to 15 or 20 miles
from a broadcasting station can often
obtain all the signal audibility neces-
sary for local work by concealing the
antenna under the carpet of the living
room or the lihrary of the home.

For long distance reception, it is
preferable in every case to install an
outdoor antenna in a free open space,
keeping the lead-in away from the
building and bringing it as directly to
the receiving apparatus as possible.
The antenna is preferably kept at the
maximum distance from the trolley
car lines, power lines, trees, buildings.
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A Little More About Radio Frequency

By T. E. NIKIRK

When it comes to reaching out after new territory the average radio enthusiast
has Caesar, or the Standard Oil Company, or Los Angeles backed off the map
into the sickly blue ocean. That is why radio frequency is such a hwe topic in
these parlous times. My, Nikirk hits the subject from a few different angles "

ADIO frequency amplifiers be-
low 600 meters are still in
their infancy. The best of re-
sults in radio frequency are
obtained at wave-lengths ex-

ceeding 600 meters. The two circuits
published herewith have been used to
great advantage, and either one is de-
signed to be installed ahead of the
regenerative receiver published in the
April issue. This circuit may be ap-
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plied to a single-circuit tuner also, by
winding a coil to correspond to the
primary of the ardinary variocoupler
and setting it within a couple of
inches of the inductance in the single-
circuit tuner.

When a three-circuit tuner is used
the antenna inductance is hooked to
the radio frequercy amplifier at points
A and G in Figures No. 1 and No. 2.
The condenser which was used in
series in the April Radio Journal de-
scription of the detector circuit is
changed to parallel when the radio
frequency amplifier is to be hooked on.

The potentiometer is a very essen-
tial part of the amplifier. A 6-volt
battery is needed to give sufficient
variation of potential in the grid of
the tube. If a peanut tube is used,
three additional dry cells, hooked in
series with the filament battery, and
the potentiometer shunted across the
four cells, giving 6 volts, will furnish
enough voltage to operate the potent-
iometer. This is shown in Iigure

—Ow

Iigure No. 5

an article which should help a lot.

No..5. The potentiometer 1s used to
prevent the tube from oscillating,
which may be noted by the distortion
and generally decreased signals.

The single-circuit method of tuning
the radio frequency amplifier, as in
Figure No. 2, works far better when
no interference from close by is en-
countered. The inductively coupled
circuit, as in Figure No. 1, is recom-
mended when nearby interference 1s
to be avoided.

When a large antenna is used very
little amplification is noted, sometimes
none at all. Then it is recommended
that a small single wire, total length
of which is between 50 and 75 feet,
be used instead of the larger antenna.
By using the small antenna less static
is noticed and other interference 1s
more easily eliminated.

A variocoupler on the short antenna
will have to contain about eighty
turns on a four-inch tube in order to
get as high as the 545 meter wave-
length which has just come into use
for broadcasting. Taps at every ten
turns will give a variation of induc-
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tance enabling signals from the 222 to
545 meter wave-length to be received.

The secondary of the variocoupler
will have to contain 100 turns and
taps at 25, 50, 75 and the end. Should
the secondary of the variocoupler not
have 100 turns on it, a loading coil may
be wound and hooked between the
secondary of the variocoupler and the
grid and tapped as near the foregoing
tapping points as possible. When a
single-circuit tuner is used, a coil
corresponding to the primary of the
variocoupler can be used nicely. It
may be possible in some cases that the
primary will not get to the desired
high wave-length of 545 meters. It is
then suggested that the variable con-
denser be placed in parallel with the

inductance as shown in Iligure No. 4.

The subject of loops is a very broad
one and will have to Le handled to
suit the individual preference. An
eight or ten turn loop, from 3 to 4
feet square, using No. 18 wire, tapped
in the middle, will give a range of
wave-lengths very close to 222 to 545
meters. A switch may be placed as
in Figure No. 3, to change from half
to the whole of the loop. When a
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Ficure No. 4
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TI'tcure No. 3

loop is used with the radio frequency,
it can be hooked up as in diagram
No. 3, and coupled to the amplifier at
points marked 1 and 2 in figures
No. 1 or No. 2, the variocoupler in
Figure No. 1 and the inductance in
Figure No. 2 being done away with
when the loop is used.

Care should be taken that there are
no grounds on the A battery at any
point.

Scattering words and phrases have
been wirelessed across the Atlantic be-
fore, but recently thousands of words
were shot over the distance of 3400
miles and heard with the distinctness
of messages over the wire from Times
Square to Ilerald Square. Officials
of the American Telegraph and Tele-
phone Company sent messages and
made speeches by wireless telephone
to Southgate, Eng., where Guglielmo
Marconi, inventor of the radio, and
many others listened and cabled back
that words, with few exceptions, were
heard distinctly.

x K%

The committee controlling the prop-
erties in the St. Pancras I<states, Lon-
don, recommends that applications
from tenants shall specifically state
that the tenants will not install any
wireless apparatus. The committee
states that it has taken this action on
the advice of insurance experts, who
charge that amateur radio littings may
cause fires.
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Q—My radio set gives loud and
clear tones for local broadcasting but
I am unable to get the DX. I have
Murdock variometers and a home-
made variocoupler. The plate vario-
meter cdoes not seem to work as well

I have asked several radio men how
to hook it up but I do not get any
results from the way they have told
me. I use separate A balteries for
each tube as I am using dry cells in
place of a storage battery. I am
using a peanut tube as a detector and
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as when it was new. I tried doing
without it and the result is the same.
I cannot hear amateur code any
clearer. I enclose hookup for my set.
BENNETT S, GLASS,
Los Angeles.

A —Try using .002 m{ condcnsers
across your coils and phones as indi-
cated in your diagram which we have
revised. Raise your B battery to 30
or 40 if possible. It may help. Try
reversing the polarization of your A
battery. Are you sure you have a
good antenna or the right antenna for
your set. \We published good detector
hookup, similar, in the April issue and
audio amplifying units in the May is-
sue. The radio amplifier is described
¢lsewhere in this issue.

O.—1I have been using a pencil
line grid leak and have trouble with
its continuously burning up. What
can I do to prevent this trouble?—
D T. W.

A.-—Your pencil grid leak has a
resistance probably higher than the
point at which maximum efficiency
may be obtained. The reason for the
grid leak’s burning up is due to the
overload of the capacity of the grid
leak. The pencil grid leak will prob-
ably carry one or two milli-amperes
but when more than that is passed it
is burned up. A standard grid leak
or resistance will serve nicely.

Q.—1I would like to have you send
me a drawing for two stages of am-
plification added to the hookup that
you had in the April Radio Journal.
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UV 201A’s in the two-stage, with a
separate set of three dry cells hooked
mn series for each stage and one cell
for the peanut tube. C. N. SUND-
QUIST, Los Angeles, Calif.

A.—The amplifying unit to which
you refer was published in the May
issue.

Q.—I made up the set you de-
scribed, with pictures, in the October,
1922, Radio Jourmal. I have had
good success with it. I tried to add
two steps of audio frequency and one
of radio frequency and I couldn’t
hear as well as when I had the single
tube. Diagram or picture these stages
for me, so I can add two Thordarson
transiormers, audio; one three to one,
and one ten to one and an Erla radio
frequency transformer. Dr. R. M.
YOUNG, Evanston, Il

A —The May issue of Radio Jour-
nal contained complete details for the
amplifier unit on the audio side and
this issue contains an article by Mr.
Nikirk on the radio amplification
which should give you all the details
for which you ask. We would sug-
gest, however, that you may encoun-
ter difhculties with the transformer
coupled radio frequency, as this is
still in the somewhat experimental
stage, although some work very well.
The diagrams and articles alluded to
will be supplemented by answers to
any other problems which may arise
in the construction of your set.
Full details should be given in your
question.

Q.—I have a radio set composed of
a 2Z-variometer, variocoupler, Radio-
tron tube, model UV 200, 23 plate
condenser, phone condenser, also grid
leak condenser. I have tried time and
agamn to get out of town stations but
have not succeeded. What must I do
or what do I need to reach these out
of town stations?

Also will you please give diagram
using variometer, variocoupler, Radio-
tron tube and a 23 plate condenser.
R. W. BARRIGAN, 66115 Ceres
Ave., Los Angeles. )

A.—It is very difficult, without
more details, to tell you exactly what
your trouble is. A complete descrip-
tive diagram of your present hookup
is needed, together with some very
clear information as to your antenna
and ground. A very selective and
effective long range detector circuit is
described on page 191 of the April
issue of Radio Journal and a two
stage amplifier for it was described
on page 251 of the May issue. Radio
amplification for the same set is de-
scribed in this issue.

Q.—Please send me a hookup for
C. R. 5 with two stages of amplifica-
tion—H. .. BAKER, Los Angeles.

TL
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A.—Revised CR5 is published on
this page. Another appears in the
Amateurs’ department of this issue.
The original, simple CR5 was pub-
lished in the April issue. '['wo-stage
amplifier described on page 251 of the
May issue would work very nicely
with your outfit.

‘l[l[l,ll

Q.—I am writing to tell you about
my experience with radio reflex. I
saw Mr. Watkins’ article on reflex in
Radio Journal and it looked mighty
good to me, so I tried to copy the
hookup, but I have had grief mn two
or three places. I am using the same
hookup except that I use a Federal
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transformer in the reflex circuit and
I am using a B & P R. I'. trans-
former. Of course none of my ap-
paratus is \Vireless Shop stock and I
have tried to follow the idea as nearly
as possible with the supplies that I
am able to get locally. My experience
is wonderful on local concerts and I
also get KFI and KH]J very good but

NEUTRALIZING

VARIABLE
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only. Wish you would give a blue-
print hookup ol retlex circuit that I
can get the distance with, in your
judgment. I would like to have mn
set at least 3 stages of radio tre-
quency or more, a crystal detector,
2 stages of audio or more. Please
show hookup with necessary iustru-
ment needed for outside aerial ana
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am not able to get any distance at all.
Can you explain this? The local
stuff comes in loud and as clear as a
bell but the distance just isn’t there,
that’s all. GEORGE H. CALL, San
Jose, Calif.

A.—The difhculty you are having
in receiving long distance with your
reflex circuit is probably due to the
radio frequency transformer you are
using. The “B and P” radio fre-
quency transformer is wound with
enameled wire which has a very high
distributed capacity in radio fre-
quency circuits.  As Mr. Watkins
mentioned in the May issue, there are
very few radio frequency trans-
formers on the market today which
come anywhere mear giving the re-
sults claimed. for them.

A good radio frequency trans-
former should have a minimum of
distributed capacity, which requires
heavy insulation with hank or section-
alized winding; a minimum of re-
sistance which requires a commpara-
tively large size wire as well as a
maximum inductance concentrated in
a small space.” Some of the trans-
formers which meet these require-
ments are the Federal, Amrad, Erla
and The Wireless Shop.

If you are using a bank wound
variocoupler, it will be well to replace
same with a single layer wound type
(not of the moulded type).

Q.—Noticed last hookup by I.
Watkins in Radio Journal for April
Beiore seceing this hookup, I assem-
bled my set according to hookup
shown in another magazine, namely,
3 radio firequency crystal detector,
2 audio, using 3 tubes, and hear San
Francisco and I.os Angeles stations

GOT M. BAD, Bakers-

also wuner.

field.

A.—An article by Mr. Watkins in
this issue of the Radio Journal covers
a set of the type which you desire to
make. The set has been in operation
for several months and has given
splendid results, receiving all of the
Pacific Coast stations plainly on a
loud speaker and also receiving sta-
tions as far east as PWX in Havana,
Cuba and WSB at Atlanta, Ga.
Herewith you will find a circuit dia-
gram of this set, but before vou he-
gin to build, T would suggest that you
read the article which is to be pub-
lished in the magazine, inasmuch as
the values of inductance and resist-
ance of the different transformers are
extremely critical and may possibly
end in failure.
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two honeycomb coils, one as stator
and one as rotor, the latter on re-

volving hase. Use 23 plate condenser
in aerial, and my 50 and 75 honey-
comh coils are connected. Use .001
condenser across the phones. I get
better reception when my aerial is
connected directly to the phones than
when I operate the set as shown.
What is my trouble? J. N. PETER-
SON, 113 S. Gritin Ave.,, lLos An-
geles, Calif.

A.—Sever the connection between
your coils. Try a 43 plate condenser
in your aerial and a 23 plate across
your sccondary. Try your 75 coil on
the primary and a 100 coil, if vou
have one handy, on the secondary.
The size of your antenna coil will
depend, of course, upon the size of
your antenna. It the foregoing 1s
still not efficient, reverse your coils—

they may tune better with your an-
tenna. Try tghter coupling. Try
antenna series condenser and then

change to parallel. Any one or all of
these may improve your set.

43 PLATE

N -
7 -L
001
HC He
75 100 23

PLATE

Q.—(1) I have a 2200-volt trans-
former with 1100-volt tap in center of
winding and would like to have a
hookup in which I could use two
tubes and get the tone of a rectifier
if it is possible. I do not like the
straight AC tone which I am now
using. llach of these tubes stands
1100 volts with a couple of chokes in
series with each side of the AC line.

Mr. Watkins has found that the (2) When I hookup two or three
S
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circuit attached, which shows only
two stages of radio frequency, gives
as good results as the three stages of
radio with more ease of control. Con-
sequently, it is the circuit recom-
mended.

Q.—I have built crystal set using

| 41 | ,..
e E

tubes in parallel T have troub]e, one
of the tubes heating, regardless of the

socket in which it is placed. What’s
the trouble?—K. T. D.
A.—(1) Accompanying diagram

has proven highly satisfactory, using
couple of five watters. Care must be
(Continued on Page 336)

-
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Playing the Ether with Both Hands

A DUAL BROADCASTER

You all remember the hokus-pokus stage artist who could draw pictures with

both hands.

two different programs on differen! wave-lengths, at the same time.

Well—here's a station that is shooting broadcast over two antennas,

As the

willage barber said when the girl evdered a hair bob, “IWhat next?”

ROADCAST Central, the new
radio station of the Radio
Corporation of America at
Aeolian Hall, which has been
the subject of considerable

speculation among radio listeners who
have heard the station testing with
call 2XR, opened May 15. Located
in the heart of the city’s musical and
theatrical district, where entertain-
ment of the highest order is available,
this station will offer to the American
public elaborate radio programs. The
wires which tower 400 feet above the
street on Aeolian Hall, at Fifth Ave-
nue and 42nd Street, provide two an-
tennas, and this station will transmit
two broadcast programs simultaneous-
ly, on different wave-lengths.

The closing of station “WJZ” at
Newark, N. J., now operated jointly
by the Radio Corporation of America
and the Westinghouse Electric & Mig.
Company will coincide with the open-
ing of Broadcast Central. The well-
known call “WJZ” will be retained
for transmission from the Aeolian
Hall station on 455 meters, while the
call “WJY"” will be used for the other
wave-length of 405 meters, both of
which wave-lengths have recently Leen
allocated to the new station.

The new station is fitted with a
double antenna and two independent
transmitters which will permit a duart
program to be broadcast, one, that of
classical or serious entertainment ; the
other, popular airs, dance music and
lectures.

Not only will transmission be car-
ried on from the two studios which
are a part of the station, but the main
recital hall of Aeolian Hall has been
connected to a switchboard in the sta-
tion, thus providing at frequent inter-
vals another source of the finest music
obtainable.

To guard against interruption in
programs, two spare transmitters are
installed together with the necessary
controlling apparatus which will en-
able the opecrator to make an instan-
taneous change from one set to an-
other should any trouble develop.

Broadcast Central is a model sta-
tion both in electrical design and oper-
ating facilities. One of the outstand-
ing improvements is the “checking
up” of the broadcast programs for
clearness in transmission. This is ac-
complished by a “moving picture”

device connected with the antenna
which shows at a glance the perfec-
tion in reproduction of music or voice
as the radio waves leave the antenna.
Any distortion occurring during ren-
dition may be instantly corrected by
the operator who watches the elec-
trical vibrations as they radiate intu
space.

Wave Length Restrictions

Wave
Length,
Meters—

(Below)

130 Reserved.
130 Government, CW, exclusive.

Service

130143 Reserved.

143  Government, CW, exclusive,

143—150 Reserved.

150—176  Amateur, CW, ICW, Ph,, exclu-
sive.

176—200 Amateur, CW, ICW, Ph, Spk,
exclusive.

200—222 Special amateur, and technical

training schools, CW, exclusive.
Aircraft, CW, ICW, Ph, non-
exclusive.
Class A broadcasting, Ph., non-
exclusive.

222231
222—286

286—288 Reserved.

288300 Class B broadcasting, Ph., ex-
clusive.

300 Marine, CW, ICW, Spk, non-exclu-
S1ve.

300—450 Class B broadcasting, Ph., ex-
clusive.

450 Marine, CW, ICW, Spk., exclusive.

450—545 Class B broadcasting, Ph., ex-
clusive.

545600 Marine and aircraft, C\V, ICW,

Spk., exclusive.

600 Marine and atrcraft, CW, ICW, ex-
clusive.

600—674 Marine and aircraft, CW, ICW,
Spk., exclusive.

674 Government, CW, non-exclusive.

674—800 Marine and aircraft, CW, ICW,
Spk., exclustve.

800 Radio compass, CW, ICW, Spk, ex-
clusive.

800—952 Marine, I’h., exclusive,

952  Government, CW, ICW, Spk., exclu-
sive,

952—