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Don’t Miss the Summer Fd';n
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Local stations are as good

In summer as In winter.
® ¥
If you are located within ten or fifteen miles of a
good broadcasting station you might just as well get
a crystal set now as wait until the winter.  Static
that bothers tube sets does not affect local broadcast-
ing as received on a crystal. The RADICLEAR

crystal set has no dials to turn nor slider to shift. It
is an unusually toned set.

Send us check or money order for $2.90 and we
will forwvard a RADICLEAR postpaid.

TAYLOR ELECTRIC CO.

1206 BROAD STREET
PROVIDENCE, R. |




| RADIO PROGRESS I

, HORACE V. S. TAYLOR, EDITOR
I Volume 1 Number 13
i
Contents for h )
SEPTEMBER 15, 1924 : |
l PaGe 1
THE INSIDE OF A POWER SEPE A IR i B S SRR R S8 - S 2 BN '
SOME SEXDING STATION STORIES. .ot o it it aae caenaancasacsssnss dannas 8 .
REBROADCASTING THE CORRECT TIME ................................... .9 al
TWIN COILS HAVE NO FIELD S, . 8 0 s s 2 o i s vt . 5o o S 11 |
GIVING HORSEPOWER TO THE VOICL ..................................... 13
NEW KINKS IN A NEUTROD Y NE S 5t - i ot o et S 4« i Pl
MacMILLAN’S MAINE STOR K o s i 19
AMERICAN RADIO RELAY LEAGUE -, . e -t tie R R el = s by h= e s 20
A REAL SENDING STATION ON WHEELS . .. .. ... it itieitiiucincrnnnannn: 21
| EDITOR’S LOUD SPEAKER:
BELIEVING IN SIGNS it ST S S s S s SR 23
REFILLING VACUUM TURESICats tn s e b Gt e s o (4 v & o ne AU 23
LONG VERSUS SHORT WAVE LENGTHS. .. .. ..t ittt ceseeeanesinaronsen 25
A STATION RUN BY GH OS T S S S R S S 26
PORTRAITS OF POPULAR PERFORMERS............. DL B8 nise T v et 27
DR. RADIO PRESCRIBES. i e ke E e e o e et 28
FONE FUN FOR FANS . . . o o S S S 29

LIST OF BROADCASTING STATIONS. ... ..o i i i e oo 31

The Round the World Fliers, who are at present in the United States, are getting a
good deal of attention. Do you realize how much these globe girders are depending on
radio? In the next issue of Rapio Progress there will be an article bv a United States
Army Radio Oficer discussing some of the problems of the Round the World flight.

To many broadcast listeners the nightly concert seems to come like rain
from heaven. The actual origin of the entertainment is a most interesting masterpiece,
that ig, the transmitter. In the October 1 issue is an article by Dr. Goldsmith on this
apparatus.

The article on “Filters” and how they are used both in sending and in receiving sets
will appear next time.

COMING SHORTLY - You can buy books that give 100 to 200 hook-ups, most of
them useless. We shall publish shortly a collection of fifteen worthwhile hook-ups,
which ean be depended upon to work. Do nit miss this issue.

Rapio ProGress is issued on the 1st and 15th of each month by the Oxford Press at 8 Temple Street,
Providence, Rhode Island. John F. O’Hara, Publisher. Yearly subscription in U. S. A, $3.00. Outside
| U. S. A, $3.50. Single copics, 15 cents. Entered as second-class matter, April 4, 1924, at the Post Office
' at Providence, R. 1., under the Act of March 3, 1879. Address all communications to Ranio PRroaress,
8 Temple Street (P. 0. Box 728), Providence, R. I. Title registered at United States Patent Office.

The publishers of this magazine disclaim all responsibility for opinions or statements of contributors
which may at any time become subjects of controversy.
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The Inside of a Power Speaker

YOU have probably seen a cartoon in
a funny paper showing a man lis-
\ ening intently while he whirls his dials
and yet can’t seem to get anything. A
little later on in the comic strip he dis-
covers that his loud speaker was not
connected and its cord is dangling loose.
It does not require an experience like
this to show the need of a loud speaker
or phone, but perhaps some listeners
don’t realize how important it is to have
a good make of instrument.

It is the phone or speaker which ac-
tually converts the electrical energy into
the forin of sound waves, which make
music when they strike our ears. From
this it is evident that no matter how
2ood our set is to tune in the distant sta-

on we want and cut out undesirable
noise and interference, still if the final
device does not make good music out of
Rood electrical waves, then we shall not
Eet the best results, especially when good
musicians are playing.

Radio Phone vs. Bell Phone

In these days nearly everyone is fami-
liar with the telephone receiver, at least
n a general way. The style which is
used in radio is the same in principle as
that which is connected to the Bell tele-
phone system. The main difference be-
tween these two is in the winding. The
radio phones work on a very small
amount of current at a fairly high volt-
age—the “B” battery usually supplying
from 22 to 120 volts. This small cur-
rent requires the use of a very large

Pumber of turns and since the voltage is|current reverses

high it is not necessary to use very large

By HORACE V. §. TAYLOR

wire. So it is customary to wind with
several thousand turns of No. 40 enam-
eled wire.

The Bell phone (that is, the kind you
use every day), on the other hand,
uses considerable current and the voltage
is not nearly as great as in the radio set.
The low voltage requires that the wire
be of rather large diameter and the
larger current allows us to use fewer
arns. As a result of these differences
the Bell phone will have a resistance,
as measured by direct current, of around
£0 ohms, while the radio head set meas-
ures from two to three thousand ohms.
Since there is such a big difference in
the resistance of the two styles, it is im-
possible to interchange them. If one
is used on the circuit which requires the
other, then very poor results will be had.

Horseshoe Magnet in Phones

Most loud speakers on the market at
the present time might be called glorified
telephones.  That is, the operating
mechanism is just like that of the head
set. A circular permanent magnet
(mueh like a horseshoe magnet except
for its shape) has two small coils, one
on the end of each pole. These ocoils
are wound with very fine wire as just ex-
plained. The coils are brought as close
as possible to the center of the dia-
phragm, which is made of a thin piece of
sheet iron. When current is run through
the coils in one direction it strengthens
the magnetism of the permanent magnet
and this attracts the diaphragm. When
its direction in the
windings, then it weakens the horseshoe

How This Horn Duffers
From Other Loud Speakers

| magnet and the diaphragm, being quite
| elastic, springs away from the magnets.
it is this action vibrating back and forth
which causes the sound waves that we
hear.

A Teaspoonful of Air

When we listen to a head eet, which
s clamped on our ears, it gives very
good performance because the amount of
air which it has to set in motion is very
small—you might say a teaspoonful or
s0, which is contained in our ear pas-
| sages. If the phones are laid down on
| the table then the amount of air between
them and our ears is apt to be quite
‘arge and for this reason the station has
to be very loud before we are able to hear
well. In such a case if a horn is attached
to the phones, then the sound is mugh
plainer than before. Of course, this is
not because the horn has added anything
to the energy. All it has done is to direct
it in such a way that it reaches us bet-
ter. A well designed horn will have con-
siderable amplifying value, if the word
“amplifying” is used in the sense just
described. No further energy is added
as is the case when we use one step of
audio. In the latter case actual power
is added from the “B” battery and so
the amount of vibration is considerably
increased.

Most loud speakers as has been said
are really head sets with a horn. As a
matter of fact, some of the speakers on
the market consist only of a metallic
horn with an attachment in the base for
elamping a head phone to it. Such loud
speakers are very good indeed if a suit-
lable unit is used in the base. There are
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1—Socket into which horn is fitted.

2—Metal cover protecting sound chamber and dia-
phragm assembly.

3—J.arge scientifically constructed sound chamber.

4—Lcads from movable coil to step-down coil.

5—Spccially designed non-magnetic diaphragm.

6—Hanger connecting movable coil to diaphragm.

7—Top plate (one pole of electro magnet).

8—Air gap in which movable coil floats and which
becomes strong magnetic field when current flows
through field winding (10).

9—Famous “movable coil” (wound with fine copper
wire through which flows current from receiving
set) whose movement causes corresponding deflec-
tion of diaphragm.

10—Electro magnet through which current flows from
filament battery, strongly magnetizing pole pieces
(7) and (11).
11—Iron core (not a permanent magnet)—center pole
of electro magnet.
Fig. 1. Inside View of Speaker

& number of manufacturers who supply | dances up and down and carries the dia-
siich parts; one for instance that is quit,ei
popular is the Baldwin, which has a mica

was just described.
The Power Speakers
Some forms of horns, however, work
on a different principle. Of these there
are two, the Magnavox and the Thoro-

for the movable coil.

Fig. 1 shows a diagram of the
inside construction of ¢his wunit. A

phragm with it. Besides these differ-
 ences there is also required another unit,
diaphragm, instead of a metal one, as!a transformer, which changes the current
from the radio set to make it suitable

. -
rings- to e it strooger. In this way
it Is kept light as well as strong
and so n\l"df follow the high speed
vibrations of a eoprano voice. The
threc cornered piece 8, is a link or hang-
er which connects the coil to the center
of the diaphragm.

The Electro Magnet is Distinctive

So far the mechanical part of the unit
has been described. We now come to
the clectrieal end. 7 is the top plate of
the electro magnet and carries the mag-
netisin from the outside to the center
hole, right through the coil. An air gap
8 separates this top plate from the coil
9 which vibrates up and down when
music is coming through. A larger elec
tro magnet, 10, supplies the magnetic
flux which threads through the movable
coil. 11 fits inside the movable coil aml
conducts the magnetism down again.

In operating this instrument the first
thing to do ia to close the switch, which
turns on the current through the wind
ing 10. This consumes from a quarter
to one ampere (depending on the model)
from a six-volt “A” battery. Notice the
|vory large number of turns in coil 10.
| This big current through so many turns
|gives very powerful magnetism, much

w:tlﬂ'onger than can be obtained from a

permanent magnet. That is one reasoo
why this unit is so loud.

The path of the lines of magnetie force
are up through the center of the coil
through pole piece 11, then horizontally
across the air gap into the top plate 7,
down the outside of the coil and back to
the center pole piece. This gives the
magnetism a path from the center out
|in all directions, as will be explained
later in Fig 3. The current from the
radio set is rum through coil 9. This
consists of a few turns of fairly good
size wire and since it lies directly in the

phone, which use a vibrating coil and
also power from the “A” battery. They
are called “power speakers.” As the
operation of these two is similar elec-
trically we shall describe the details of
one only.

The two big differences hetween the
Magnavox and the other type just de-
scribed is, first, that a permanent mag-
net is not used, but the Necessary mag-
netism is obtained from running current
from the “A” battery through a large
coil; second, instead of having fixed coils
to take the output current from the radio

set, use is made of & vibrating coil, which | tic. It is not flat but is corrugated in sists of a few turns of large size wire |
!

horn, which might be any convenient,p,tth of magnetism it will oscillate up
<hape, but in the Magnavox has a rather | 4nd down when current waves are passed
|distinctive form is fitted into the socket 1. through it. It is wound on a very light
2 is a cover or cap, which fits over the | hohhin or spool. This spool is attached
operating mechanism to keep out the by the link 6 to the center of the dia
4ust. The sound chamber is shown in phragm, and so its motion is faithfully
3. This has been designed after some| followed by the sound waves, which the
ronsiderable development work as it|(digphragm creates. The fact that the
was found years ago by phonograph i) moves itself as a whole, instead of
manufacturers that the sound chamber merely magnetizing another piece of iros
had a rather important bearing upon|and making it move, is & very good fex
5 is mot of  gyre of this style of construction.

the tone. The diaphragm 5
iron or steel, as in other speakers, but Wi e ?
It will be observed that this coil con:

is constructed of an alloy, which hnn|
been found to he very springy and elas-
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It may be asked how this will work in|/ m
view of what was explained earlier in| fai .
this artlcle. As a matter of fact, it|is e e
would not work at all if the output from | the “A”
the last step of the radio were fed di-|is W
rectly to this coil. It would not be prac- | nou
tical to wind the moving coil with such |
very fine wire as it would be likely to get
out of order.easily and furthermore, the
. large amount of insulation carried would
be u decided disadvantage in that it
would make the coil too heavy. So to

"

VRN | z Pt

v - diap
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; get around this difficulky a transformer o
] is used to step up the radio current from iy B " it
l a small value to a large one. This trans- it _J..,.:I 1 by Lo P
| former in usually mounted in front of il v t:1 ey
the Magnavox proper on the same wooden R 1}‘|| LA =
base. by gm0 A

-' It has two windings; the primary, & JF

l 4 large number of turns of very
fine wire, and the secondary, a few turna
of heavy wire. This transformer is
like an audio frequency transformer in
your radio set except that instead of
#tepping the voltage up and the current
down as usual, it does just the opposite,
| I The current is increased and the voliage
teduced. Since the voltage is not what
operates this instrument, it does no harm
o work at a low pressure, as long as the |
current is multiplied to a large degree.
The hook-up of the loud speaker with |
the last step of the audio amplifier is
shown elearly in Fig. 2. The primary

of the transformer just mentioned is con-

ected from the plate of the vacuum tube the current m m —
plate to the plus of the “B” battery.|down motion. This can be w
This connection is made through the reference to Fig. 3. You will
six-foot flexible telephone cord, which is' that whenever a wire carries
plugged into the jack of the radio set. right angles to magnetic flux
The cecondary of the transiormer carry- |force, that the wire tries to
ing say ten times the primary current ls ' angles both to the current and to
™ series with the vibrating coil or vi-| magmetism, that is, into the third
brator. This fluctuates up and down in mension. This is one of the
the air gap of the electric magnet, as has | electricity. Fig. 3 shows that
just been described. If the switch is left|flows around in the wire
the vibrator coil.
is a top view of the instrument and
the direction of flow is horizontally in
| a circle. The magnetism, on the other

I ) g

It may be asked just how the f

MaswneTIC

a circle) from the center pole outwards
across the air gap. This is shown by
the wavy arrows. The current and the
magnetiam are thus at right angles and
motion will be as explained—at right
angles to both. The only direction which
open there is usually enough magnetism|is at right angles to both arrows is
left in the center pole to make the coil | straight up and down and that is the
vibrate a emall amount, so thut the|way the wire and the diaphragm moves.

Oursion Pue

Fig. 3. Current and Magnetism

hand, flows radially, (like the ‘radius of |

In direction because from the descr
just given it will be clear that i
-current flowed in this wire it 3

Continued on :!l"
b B
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Some Sending Station Stories

SEEING RADIO WAVES
Radio is responsible for so many
miracles these modern days that the pub-
lic is ready to believe almost anything.
Here’s a tale from Pittsburgh that
proves this statement:

across the temporary footpath which had| AND THE BASS SINGING BASS
been built, high, high in the alr, between| The opening of the Young’s Million
the two great towers om either side of | Dollar Pier Studio in Atiantle City,
the river. Directly over the center of which broadeasts by land wires through
| the teeming stream, at the point where, WDAR in Philadelphia every Friday
the swaying narrow plank pathway dipu'evening, brought forth thousands of coo-
lowest, Station WDAR, Philadelphia,| gratulatory letters from listeners-in

It scems the star Venus is particu-|y,4 4 microphone placed to broadeast| Among this lot were the usual comeds
larly bright every third year, and this a brief word from a member of the Com- | letters which help & studio director to
happens to be the third year. mission, as they passed. | enjoy life.

Many citizens of Pittshurgh, seelngl Thus radio fans everywhere could, in| Ome fan wrote in to Captain Young,
the dazzling brightness of the star, could their imagination accompany the officlal| wbo is famous all up and down the oo.uﬁ
not believe that it was a natural Phe_lpu.rty on t..hia in'ithl tour over the grfmt as an cxpert on sea fishes, .snggutmg
pormanon, but were donvinced that it was ?ndge which will, upon .lts completlonlthut he hroadcast “the'cro&klng of the
an illuminating miracle being performed'm 1?26, be the longest single span sus-lcroa.kers and the barking of the dog-
pension bridge in the world. | fish.”

by engineers employed by the Westing-
house Company, whose main works are|— 1
located just outside the city of Pitte-| MEASURING RADIO WITH A transmitter, and just the right tuning
burgh. ] YARD STICK is obtained, the oscillations passing to
and fro will build up one upon the other
just as the curves in the piece of rope
do when a regular motion Is maintained,

Many letters were written in to the| The average radio fan has been given
company, and are still coming in, re-|t0 understand that radio waves are in-
questing information about the “alectric | tangible things that cannot be detected|formin what is known as “standing
star,” for which they suspect the com- |except by employing a very delicate re'l“.m,ﬂ g Fig. 1-shows threc such warves.
In the let. ©€iving instrument. But Mr. 8. Kruse, © . R o
technical editor of QST, has used the e.“'h 1o .feet: long - > oob:c:ipe. tod
not be fooled, but knew that the West rmet.hods tret amplayed Dy the tamons | M8 Do A =

can . connected
ingh C g : | German experimenter, Heinrich Hertz, by means of & nofonhﬁ)le(.i tul:)e g
inghouse Company was putting the star { back in 1888, and has succeeded in meas- across the ends of the wires oppos

out every evening and taking it in in the uring radio waves with a common yard- oscillator. Neon s one of ‘the rare gases,
morning.” Some letter writers thought | 4\ His investigation was started by found‘in small qua.ntxt!es in the air. T:e
that the company had sent up a balloon |4} ruling of the Department of Com- tub‘e lights whfen the wire system and the
five miles in the air with an electric|merce, by which amateurs are permitted 0“'.““‘" o0 f'“'::"ce' ) )

star attached. Some even suggested | the use of short wave bands below 80| Now if a sliding “jumper,” or piec

i the two
that the brightness of the star was due, meters. The standard type of wave- of copper, is connected across the &
parallel wires, in some places the tu

will go out; in others, it will light. When
the places where the tube continues to
| glow have all been located, they indicate
the points of maximum voltage. The
for the brightness of Venus, and noth-! This can best be illustrated by com-|distance between them is equal to hali
ing else, the puhlic is skeptical. | paring the wave motions set up by an|a wave length. 1t is a simple matter

pany of being responsible.
ters it was hinted that the writers “could

in some way, to radio waves emanating | meter commonly employed for such meas- |
from KDKA. And, the strungest part urements has been found inaccurate for
of it all is that when the Company or-Ithese very short waves, so he used an
ficials claim that nature is responsihle | improved method.

OPENING A BRIDGE l

There seems to be no limit to tbel
places where the all-hearing little micro-
phone can penetrate, on land and sea,
under the sea, or far aloft in the air. °"‘—J
An announcement by the Secretary of Fig. 1. Three Standing Waves
the Delaware River Bridge Commission
in Philadelphia states that on August oscillator with the curves in a line of |then to estimate the length of the warve
8th, the members of the Commission |rope when one end is fixed and the other with a yard-stick or a meter rule. It
from the States of Pennsylvania and moved up and down with a steady mo- is half and not a whole wave length.
New Jefsey celebrated the first actual tion of the hand. When twa parallel since it is only from a positive to s
linking of the two States by walking'wires are connected to the oscillator, or | negative loop.
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Rebroadcasting the Correct Time
Radio Helps You to Keep

Your Watch Running True
By R. H. LANGLEY, Radio Engineer General Electric Co.

T five minutes of ten every

Eastern Standard Time, or oune
hour later, if you happen to keep Day-
light Saving Time, you hear the an-
nouncer say, “The program will be in-
terrupted for five minutes while we re-
lay the Arlington time signals.” Then
you hear the radio go tick-tick-tick
leaving out a few beats every once in
w0 often, and flnally, just on the hour, a
dash is given. This is the correct time,
exact to a fraction of a second. Very
likely you are using this service to keep
your watch running correctly, but do

you know how it reaches you?
In the first place, in the United States
Observatory at Georgetown, near Arl
ton, there s installed a clock
which has every refinement to make it
keep accurate time. It is corrected from
time to time, as necessary from observa-
tions taken on the stars, so that it is
always correct within less than one-half
scond. This is the standard for the

\y ASTRONOMICAL
*-‘ Ciock

western hemisphere. However, after it timing contactor, which works on the
is built, the radio problem is only just|principle illustrated in Figure 2. There
started. How are the sjgnals to be sent |is a drum which is driven by the clock

out? Figure 1 gives a sketch of the|itself and keeps exact time with it

cam

WIRES To ConTacrsi®lC2
TRAN S MIY ¢
= —== L7
Pivor LEVER L
P

Fig. 22 How Certain Seconds Get Left Out

method employed. The clock itself car-| This drum carries two cams, 1 and 5,
ries & massive pendulum, which osecil- | which project out a little bit from the
lates back and forth once a second, gmrface. These cams strike the lever
that is—has a frequency of 30 cycles a | «L» below, which is pivoted at the point
minute. It is only 30 rather than 60 wp» e Jever carries a contact, “Cl,”
becausF you recall a “cycle” means a | .1 connects with contact “C2.” The
vibration back and forth, and thlis pen']drum revolves once & RTINS
dulum takes one second to go to the B ;
: by the arrows. Since these two contacts
left and another to go to the right. The J g Aith the & it .
bottons of {le pandluan bob Aepriashl are in a series wi e transmitter cir-
cuit, then when they are closed the

pointer with a contact on the end of it. :
This contact dips into a pool of mercury pendulum ticks off the seconds. But
when the drum rotates so that cam 1

which is spaced so that it is under the
or cam 5 strikes lever “L,” then the con-

i the pendulum swings.
< With this spacing, the contact touches
| the mercury pool once every second, first

exact center of the are, through which
tacts are open and the ticking stops.

Cam 1 is a short one and is arranged
so that the comtacts are open for omly

WIRg™o Rap10

swinging one way and then the other.|one second, while cam 5 is much longer
The clock itself Is connected to a battery |and holds open the cirenit for five
and the mercury pool has a wire run- seconds.

Fig. 1. Where the Ticking Starts

:ning to the radio sending station. The

‘The timing of the drum is such that

United States and probably for all of |result is that every second a contact is |cam 1 operates at the 20th second, while

North America. i
runs to the transmitting tube. This, o
In a Pool of Mercury

Of course, it is no small achievemens |hear over the radio.
% construct a clock which is so ac-| Omitting Some Seconds

fUrate that the sun rises by it in the

| made and the current from the battery |cam 5 cuts out the 55th to 59th, inclu-

sive. What we hear over the radio then

| course, gives the tick-tick-tick which we |is a series of impulses starting at the

beginning of a minute and continuing
to the 28th second. The 29th is omitted,

Inserted in series {n the line Is a | and then, starting with the 30th, we hear

ill rY

e
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wave would resalt,
left, would keep oc
indefinitely. As s
: first dot was received
$ would make a cor
f it, which would last all

through the 54th. Leaving out 5, the oscillate, even though it is tumed for and anot
minute starts again, ete., for 4 minutes.  another wave length. which, .goi
On the last minute before 10 o'clock a| The Trouble in Re-Broadcasting ll’epenti,ﬂg’
cam still longer than 5, but which is not| The diagram shows some of the waves  result, w
shown in the diagram, holds open the|from the transmitting aerin! reaching | the sendi
! tinuous

night

If vou haw |_" tried to operate s

RaDIO | WAVEST From good radio set within a mile of a pos-
erful station, you will know that it i
TRANISMIT Y4TER / almost impo to tune out the local
' wave completely and still be able to pick
\‘\,\ up a station e 1 hundred miles away.
Perhaps you may be able to reduce the
\ ém.':lrb_v mus

low that you can hear
the distan very nicely througn

it. But Id not do at all for

relaying. local station must be

\ absolutely in the receiver, or els

it will se a continuous dash, as

88 just deser And remember further
88 t that the two stations are mot a mile
A apart, but are both located on the same

Ré‘;i::'ll';; Sanoine STATION lot. That is what makes the problem

| -
) o diffieults ©
Fig. 3. Why it is Hard to Rebroadcast Well lB As an illustration of the way this is

circuit for 10 seconds. This is to let|the receiving® antenna. If this nection worked out, observe Figure 4.

us know that it is the last minute, and | should occur it would result in the fol- How WBZ Does It
then the dash comes cxactly on the | lowing operation: First, a wave would| Day in and day out Westinghous
hour. |come from NAA and, striking the re- Station WBZ is tuned out at a point It

Why You Don’t Hear Arlington |ceiver, would be carried across the tele- the same lot, almost directly under-

The Arlington time signala are sent!phone line connecting the two to the neath the antenna towers. This is the
out with a slow period of oscillation, | transmitter, which would put the wave stunt which the operators perform suc
which gives a wave length so long that
ordinary radio sets cannot receive it.
This would do the ordinary broadcast
listener no good at all, so the wave
length must be changed to get it within |
the 250 to 550 meter range of the ordi-
nary sending station. Furthermore, the
radio fans located in Central and West-l
ern United States would not be able to|
hear such a long distance unless their
sets were unusually elaborate. That is |
why a good many broadcasters relay |
these time signals.

In relaying the signal it has to be
picked up at the Arlington wave length
and reradiated at the local length. To
do this successfully was at first quite
a problem ior the engineers. The reason
is illustrated in Figure 3. Here we have
& receiving station at the left with aerial
and set which is tuned to NAA (Arling-
ton). Near by is the sending station
(shown at the right). This would look |
like a simple proposition, but the trou- |on the air. At the same instant this air | cessfully every day in the week. . WBI
ble is that the waves sent out by the wave would strike the receiving nerial |is tuned out by means of a special re
.transmitter are so very clogse to the re- and operate it again. It would again|ceiving equipment located [n a sma'l
ceiver that they are apt to mnke it|be carried over to the sending station (Continued on Page 12)

Fig. 4. Shielded Shack for Receiving—WBZ
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Twin Gc

The BI
Advantag
P.D _I

HAVE you ever tried operating yourlo!
set with the aerial diseonnected?

If a local station is running it iz some-
limes possible to get quite good results e
without any antenna. If you have beeu
successful in this it is quite likely you
bave boasted to your friends what you

an do. But perhaps it was not because
your eet was unusually good that this re- ]
sult was accomplished. Sometimes it | glass
shows poor construction to receive with-

out an aerial.

If the reason that the station came in
loudly was that the hookup was unusual-| °
' Iy sensitive, then it is all well and good.

Bu: many eets which are not particular-
' Iy sensitive are still able to receive with-
out the aerial. The reason is that the
coils in the radio nre aeting like anten-
nas themselves. This Is not a good con-
dition. The coils should bave just as
little external field as possible. That is,
f{te magnetism from the coils should
oot effect outside apparatus, nor should
the magnetism or waves from outside
influence the coils. This can be seen by
econsidering that if the aerial is tuned so
that ane station is coming in you natu-
nally do not want your coils to be pick-
ing up anything else.

There is another objection to having
magnetic action between the ocolls If
You are using radio amplification,

The Binocular Coil

Various experimenters have been . i
working on this problem. The labora- l Ry - mou ' almos d alhs 4 il
tory of A. H. Grebe & Company (pro- | K : }
tounced Gree-bee) has recently designed
2 new form of winding, which is called a - y e Tl et e P I s
binoeular coil. s ks sl “l’, interfering

This form: of inductance unit is com- . ™y Ty is loat. w
pomed of two  long coils mounted ; 3 1 = m undesirable phen
closely together with the axes parallel these Mh"c“‘h “is due to ‘h?‘ .ﬁl’dy eliminated w the -
and .with the two windings connected thﬁﬁ)’ ‘will not pick up mmh no-field inductance units in

in such a manner that their electro-mag- | as is usual with the ordinary ‘-""H" stages and so ‘decw "_’_" d,

Tetie fields are oppoming each other. See type of winding. Due ‘to their novel even when the set is oper:
Fig. 1. Muy u%nd-mnoloml;uwn -y
This means that as* soon as .one cofl lneqa ’FUJ which strike the units is in-| (Continued on

-
1
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COILS HAVE NO FIELD
(Continued from Page 11.)
Explaining This Action
The explanation of this action can
be seen from Fig 1. The two parts of
the binocular cuils A and B are con-
nected in series. When the eurrent from
the previous step is flowing through
these coils, the magnetism at any in-
stant will run up In one coil and down
in the other. For this reason the lines
of force will not branch out very far

into space and so effect other coils.
Let us see what happens when a local
broadeast station is going. Let this be
represented by cofl C which gives out
magnetic waves at high frequency.
These waves will travel from C along
path Y and down A. Similar waves will

| same

RADIO PROGRESS

objectionable, and an amplifier is en-
tirely useless in this condition.
it has been customary, in order to
reduce the magnetic induction between
stages, to mount the coils in such a po-
sition that their axes are at right angles
with one another. This method is satis-
factory, provided that they are really
positioned at exactly the 90° angle.
Hard to Get Exact
It is very clear, however, that this
would be a difflcult practice to follow,
since the slightest variation from the 90°

'angle will cause instability in the ope-

ration of the recelving apparatus. The
reasoning holds true for any
method where the axes of the coils must
be at a certain definite angle with re-
spect to one another in order that the
magnetic effect shall be reduced. The

go along X and down B. The eﬂectivlbinoculnr coil avoids these difficulties.

terminals of the two coils are shown
connected to the voltmeter seen at the
bottom of the sketch. The voltage on
the left hand meter is measured from
the bottom of A to the top. It shows
plus two units of voltage.
hand meter across B gives the same vol-
tage, that is, two, but it is minus, since

it is mensured from the top of B down. |

Then the total pressure across t:e two
coils s from the bottom of A to the top,
across the top of B and down, and this
will be zero as shown by the center
meter; that is, the plus two and the
minus two added together gives zero.
That is why the broadeasting station,
although it may give out powerful
waves, i8 unable to cause interference in
these coils.
If Coils Are in Line

In diagram distance X is shown the
same as Y. If the source of disturbance
happened to be in line with the two coils,
then one coil would be closer than the
other, but if the station were say three
miles away, then the distance to A
would be three miles and to B three
miles and two inches, which is 80 nearly
the same that the magnetiam through
both coils would be just alike.

In designing and constructing a radio
frequency amplifier having several
tuned stages, it is extremely important
that all magnetic induction between the
coils of the various steps shall be
eliminated, otherwise a feeding back ot
energy will oocur, so causing the whole
amplifier eircuit to oscillate strongly.
These oscillations, of course, are very

The right |

REBROADCASTING THE TIME |

(Continued from Page 10.)
radio shack in an out-of-the-way posi-
tion on the Westinghouse grounds nt
East Springfield, not more than 1000
feet from the building on which the an-

nna towers are built.

The radio shack is an interesting story
in itself. It is but a small wooden af-
fair, not more than eight feet high. It
js located out on the easterly side oi the
yard, removed from any of the other
buildings. Inside the shack is the special
receiving equipment and apparatus used
in rebroadcasting the short meter pick-
ups from KDKA at Pittsburg. This en-

to pick from the station
The trn lined and alx
grounded t any pickup froz
the stati

Beside the trunk are to be seen the
two wave traps which tume omt WBZ
while the Arlington signals are beinz
picked up. These are highly efficient,
low-loss traps. Two must be used be:
cause the signal sent out by Westing-
house WBZ is so tremendous. All of
the equipﬁ! in the shack has bee
installed so that not the slightest inter-
ference from * station itself is experi-
enced. 1f the receiver were not shielded.
as described above, it would act as an-
tenna and get a pickup from the sta
tion.

Further assurance against station in
terference is the reason for placing the
shuck out in the yard, some distance
from the antenna towers. The aerial
for the Arlington receiver is 50 feet long
and 20 feet above the ground. The fact
that it is so short and low improves its
selectivity.

Two telephones are in the shack for
communication with the studlo, as well
as a loud speaker to enable the operator
[to tell if everything Js working right.

No Man to Work It

The Arlington receiver is automatic
ally controlled from the station itsell
When the switches on the station con
trol board are operated, the necessary
relays in the receiving shack are closed
and the shack equipment is put in oper:
ation. This automatic control from the

ables WBZ to relay any especlally good | station removes the necessity of having
programs which may be coming from |, operator present in the shack every
the former station. The time signals,|ime the Arlington time signals are re

| 50 important to the farmers, are received
from Arlington in this shack and sent
to the broadcasting station on the roof
of a building 1000 feet away by means
of a lead-covered cable. This operation
is performed twice dally, once at 11:55
a. m. and again at 9:55 p. m., eastern
standard time.

Shielding the Trunk

The special receiving apparatus shows
up well in Figure 4. The special trunk
in which the equipment is placed was
propped up to allow a better picture.
The trunk contains the receiving ap-
paratus, the amplifiers, and all the bat-
teries. Everything in the trunk s
shielded and there are no leads outside

broadeast.

In the other end of the room is the
I‘equlpment for short wave reception from
| Westinghouse Station KDKA at Pitte
burg. The programs from Pittsburg
|are sent out on a wave of 68 meters
The short-wave apparatus picks it up
and sends it into the station for re
broadecast.

It is surprising how few amateurs and
radio fans appreciate that a sending sts-
tion is picking up the time signals from
Arlington at the same time that it ls
rebroadcasting them, and that in spite
of this simultaneous operation, with the
receiving set right under the towers, no
interference is experienced.
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BROADCASTING station is rough:

A ly a one-horse-power voice. This |
novel but correct way of regarding a radio
transmitter is justified by the amount
i power which leaves the aerial wires
of the station to be picked up in millions
of homes. It might be added that one
horse-power is used in lifting half a ton
from the ground to the top of a 33-foot
building in onme minute, and that one-
horse-power therefore, is a fairly con-
siderable amount of power.

We usually use another unit of power
in speaking of broadcasting stations,
that is, the “watt.” It takes slightl

than 750 watte (746 to be exact

make a horse power; the average
highgrade broadeasting station sends
out a power of bhetween 500 and 1,000
watts. The energy sent out from the
breadcasting station travels in all di-
fections and is, in part, picked up by a
mwyriad of receiving sets. It is much
more than ample to feed all the radios
vithin its range, considering the fact
that modern scts strengthen the signals
they receive by power from local bat.
teries to an emormous extent, and so re-
fuire very little power to feed them.

100,000,000 Yells Per Watt

To go back to broadcasting speech—
't is probable that in no other case is
anything strengthened to the same -ex-
tent as the voice of man in a broadcast-
lng station. Careful measurements have
indicated that the power of the human

ice, in loud speech or song, is only
thout one hundred-millionth of a watt.
Yet this incredibly tiny amount of power
s suffieient to be heard by the ear for a|
few hundred feet. The ear is therefore
R most sensitive instrument and, in faet
1s ahout as sensitive ns the eye itself so
far as the amount of power required to
Bive a definite sensution is concerned.

But in radio broadeasting we want to
xtend the range of the voice of man
from & few hundred feet to hundreds or':

Giving Horsepower to the Voic
lverybody On Earth Couldn’t .
Yoll As Loud As One Station

By ALFRED N. GOLDSMITH, B. §., PHD,, 'y
Fellow, I. R. E., Director of Research Radio Corporation of America

-

i
!

even thousands of miles. So that we|lion (50,000,000,000) ti i‘.'
have to produce an approximate ‘“one| words, if everyone on eart we
horsepower volce,” or, as it is more | together in one room and s

Fig. 1. Amplifying Panels with 50 Watt Tubes

usually called, a 500-watt transmitting the voice power produced would still fall
station. It must be considered that this | far short of the strength of the voice of
means that we have to increase the a broadcasting station. In faet, the
power of the human voice over fifty bil- | world’s eall would be only about one-

a1l
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thirtieth as strong as that of the broad- | units made up from the strength of thelknown is g‘mkable amplifier. It is |
::-ter. l.t is litfle wonder, therefore, | individual volce. Suppose that a man|not nc’com all in o:e ratiietro:zs ‘
fa:t “:e:;mgn:::::;ns cn:;i be heard so nt'ided the power of one human voice to|but generngh five or ten of these ll!be‘
bl omui: dcon :non;. Good | his own Voice every second, and that thislund sometimes as many as fifteen o
Ty .:“‘ u.ul I.ll'l'l' ly, when.addx.txon of one voice per second were|them. Each radiotron proportionately
s e],c"il..; diyt l;l:‘nt ; that is, :z.lrned on day and night without stop-|increases the power that is noured into |
el Isturbances or a.t.a- ping, month after month, and year after | it, uritil the final tubes give the full
: ich cause _moises or crackling | year. Suppose, too, that the descendantslpower. l
::::ins mlthel recelver.and thus prevent|of this man continued the apparently Do Not Start With Power Tubes ]
g clearly the distant call of the;endless task of piling up a voice as| -y, systematic amplification of the |

Yoice starts with some low power radic
trons, such as the Model UV-201-A tube:
|of which as many as twelve, or as few
as three, may be used depending on eo
| ditions. From these are fed the more
powerful UV-202 vacuum tubes, whick
give an output of five watts each. The
power of the voice, now enormously in
creased, passes into 50-watt radiotrons.
such as the meodel UV-203 tubes, and
[ finally into the so-called “power tubes”
of the Model UV-204 variety, each -
which actually has an output of 230
watts. 1t will be seen that a gradel
series of tubes is used since it would be
uneconomieal to use power tubes at tie |
beginning of the amplification where |
only small amounts of emergy have to !
e handled. The power radiotroms ure
|used only toward the end of the ampli
fication where the power hue already
been raised to very considerable mayu

tudes.

A portion of this amplifying equip-
ment is illustrated in the first photc
graph, which Includes the 50-watt rs-
diotrons of one of the “power ampli
fiers” in the trunsmitter room of 8t
tions \WWJY and WJZ, of the Radio Cor
poration of America at Aeolian Hall
New York. It really consists of two such
amplifiers, one on the top row and om
[on the bottom row of the panel, and with
suitable equipment in the middle, s |
that either amplifier can be used s¢ [
desired, thus avoiding the danger of
stopping the eervice if a tube burns
Iout. Each of the amplifiers containt
three of the 50-watt radiotrons.

—

Fig. 2. Mounting of Four 250 Watt Tubes | Every Part is Doubled
| Four of the 250-watt radiotrons in

t.ransmitt.ing s!ntl.on. So we are qQuite | strong as that of a broadcasting station the final amplifier of Station WRC of
literally justified in calling radio broad- ! from feeble individual ones. Sixteen cen- | the Radio Corporation at Washington

castil‘lg “the voice f’f the world.” turies would have come and gone before|D. C., are shown in their mounting ?
Sixteen Centuries to Get There their long task would have been com- the top of the transmitter in an &
Another way of getting at least some pleted. companying photograph, Figure 2. The |
'y

idea of how much the voice must be! This modern miracle of science is ac- tubes are held in a spring-suppm
:ﬂtrengthened 'in a broadcasting station, complished instantaneously, however, | mounting to protect them from ghock
is by. considering how long it would take | through the powerful agency of the vac-|In addition, the entire transmitter it
to pile up the necessary power out of uum tube, which as is now so well-| (Con.tinued on Page 18)
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| New Kinks in a Neutrodyne

How to Get the Most Out
of a Bought or Built Set

By LESLIE R. JONES

Sa
Tva

Amp B+

Fig. 1.

FTER considerable expense a
petimenting 1 have adop
I trodyne as being truly a most re-
markable receiver. Probably no other
radio except the Super-Heterodync can
L exce] its ease of tuning, reliability and
&xceptionally smooth tone. The hook-up
of my present set i3 shown in figure 1,

which gives the constants and details of |

the eircuit

A few changes in the conven-
tional Neutrodyne hook-up will be dis
caased which, I believe, have added ma
terially to the success of my set. The
major difficulties which many fans have
encountered are mentioned and positive

| remedies given in each case to correct
these troubles. As hnppens with other
types of receivers, so it is with the Neu-
trodyne, some sets work very much bet-
ter than others, and for good reasons.
These will be explained in the course of
this article. Only the highest grade
of parts and workmanship should be used
if the beat results are expected.

The following notes on the details of

Hook Up of Set.

Note Plate Variometer, VO.

construction and operation are given to| found to give excellent results and the

assést those who have tackled the Neu-
trodyne and found diificulties in getting
the set to work right.

Selecting Coils and Candensers

First, let us consider the design of the
Radio Frequeney Transformers, or Neu-
troformers, as they are called. After iry-
ing several different windings on the sec-
ondaries I finally used a coil of 70 turns
on a 3-inch bakelite tube. \Vith a vari-
able 11 plate condenser having a capacity
of .00025 mfd. a range of from about 250
to over 600 meters will be obtained. I
believe that this combination is more
efficient than using a smaller coil and a
larger condenser, say .0005 mfd. to reach
the higher wave lengths. The former
method keeps the capacity in the second-
ary cireuits small in value, and insures

high selectivity, which is very desirable.
1f lower lengths are desired fewer turns
should be used. The tap for the neu-
tralizing condenser is taken at the 15th
turn.

Airn ratio of about 12 to 1 (70 to 6)
will not be too high if care is taken in
the layout of the parts and the wiring.
In some cases small shields may be
needed between adjacent condensers and
also between the neutroformers if proper
neutralization is to be obtained. How-
ever, these shields shonld be kept small
or they will have a deadening effect upon
the action of the set. I have not found it
necessary to employ a panel shield, althe
I have used small ones between stages.
Everything depends upon the wiring of
the set and unless extreme care is exer-
cised at this point neutralization may be
next to impossible without over-shielding
the set.
Three Filter Circuits

Let us consider the operation of the
three grid circuits in the radio-frequency
transformer group. These three circuits
are really fiters and work on the re-

sonance principle. Suppose an alternat-

|ing B2 M. F. (electro motive foree) is

A primary winding of 6 turns was|impressed across the terminals A and G

=R D e d
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by the aerial and ground, and let us as- | prevents reaching as low a wave length Results |

sume that this voltage is one of 400 |as could otherwise be obtained. | The way

meter wavelength, that is, having a speed | 5. Magnetic coupling between neutro- | neutralization is complete, then the set
of vibration of 750 kilocycles. Then the | formers. This is apt to cause the tubes may be compa non-regenerative
maximum amount of energy will not be|to oscillate and so to squeal. ordinary Such a set will have
impreesed upon the grid, G, unless the| 6. Capacity coupling between condens-|n very g l and, will be excellent
coil, I, and the condenser, C, are tuned |ers. The same general effects are caused | In quality, , will not pick up any-
to the wavelength of this input E. M. F.|as by magnetic coupling. Oscillating | thing like distances as it will

In other words, when the inductance of |tubes can not be properly tuned. | when it re
the coil and the capacity of the condenser | 7. Poorly designed sockets. Consider- ! dition, hov
balance each other properly in each of [able losses occur in the buses of sockets oreasing the
these grid circuits, then their reactance | made of so called “moulded mud”. Use|ing and 8q
will ‘be zero, and the greatest amount o{ only Bakelite, porcelain sockets, or the|extreme ¢
current will flow. equivalent. turned too 1t not enough actuully

8. Poor soldered connections and loose | to squeal, still destroy the clear

f.”'““ Basvs Toas 14 Lowe N . .
(nuts. This increases the resistance of |tone of the ?!nd will cause distor-
i — the connections and broadens the tuning. | tion. ]

ey ol g { 9. Corrosion of soldered connections.| In the same way a completely neutrul-
| Even before they are eaten off completely |1%ed set has zuhuk at all. An or

In the latter con-
is danger of in-
20 much that howl.
is heard. This is an
1f the tickler ooil is

Fig. 2. Spaghetti in Condenser

From this discussion it is seen tha‘t‘-bhf_\' cause a loss of energy. { dinary radio amplifier will go
frequencies or wavelengths other -than| 10. Distributed capacity in the trans. |0 the other ex The various tubes
that one to which the cireuit is tuned,l formers and wiring. Instead of tuninglmu have e action on each other
will meet with more obstruction and will | aharply 0 oue wave length it makes the | '° that oscil ns will sm:rt-, and dis-
be effectunlly tuned out by the filtering | set respond to n number. Wt the “'“‘kw Loudness will be there,

$ it P th issing. The happy
action of these wave "“‘P clrﬂuf.s. The| . Improper neutralization. Squeals :l‘;i:m" tone ‘l:g"gis s l:ll:e
more marked this filtering action, the and interference are evident in sud’"nneﬁm of l ! systems. This is ac-

greater will be the selectivity. It ehould |, .o. ; :
be renlized, therefore, that the more effi- | Look Out for Bad Tubes complisbed by ehifting the “djus‘.::lc
cient these Radio-Frequency Transform- R Ve L et amplifvi ichen s éw from ?he ero' P
er Units are, the smaller wlll he the un‘iu A e :asi :qw e ¢ - }: I; "8 | mough so &W'& ..t._u il lu::':
losses and the sharper the tuning. Also,i : i p T e OF 44 pletely neutellisedy but allows a liteh
semble, little stress will be laid upon
the amount of energy transferred from! . . " - 4 % Ay
. - . | this section of the set with the -exception
one stage to the next will be at its maxi- | |
of a few general notes and remarks. Oc- Bay
mum value. And the reactance of the & : .
b - ] casionally a defective tube will be the
cireuits to all other frequencies will bel ' %7
’ ; cause of more or less trouble, poor bat- -
greatest and so the interference from 4 X
s ) 3 teries do the same, but no one can ex- p
other stations will be ellminated to a : ' e y ‘
large extent. This applies particularly |Pt SUecess B PO St O, whsires S
b neari)v st.ntions PP P Y | which has these deficiencies. [ Excit
3 . i 1226 r
After considerable experimenting as to Fig. 3. Buszer Used as 3 )
Eleven Losses the proper adjustment for the neutraliz- |bit of feedback. In such a case the music
In badly designed Neutrodynes the se- 'ing condensers I have found that the |is louder than before, and yet if the con-
lectivity is quite poor and losses may be | point just below complete neutralization |denser is not shifted too much, the tone
traced to several sources, namely : is much better than any other. At thia|will still be smooth and undistorted. It
1. Parallel Grid and plate wires. This |point the selectivity Is greater than at|is not always an easy matter to get the
will cause reaction from the output to|other adjustmernts of neutralization in|right setting on the condensers, but‘b,"
the input side and will make a distur-|most of these sets. However, if the tun. trying out different positions and using
bance something like cross talk in a tele- |ing is too sharp for comfortable opera-  your ear as a judge, you will shortly get

phone line. tion in this condition, it ean be easily |the hang of it and be able to get a good
2. Dielectric losses. These occur if the | remedied by simply adjusting the neu- | setting.
insulation is poor at any place. For in-|t.ralizing condensers nearer to complete Colls at 60 Degrees

stance a fibre panel would cause large! neutralization. Also, if the capacity| Neutroformers ehould be mounted
dielectric losses. ooupling of the tubes is properly bal- about six inches apart, center to center,

3. Condenser losses. 1f the conden- anced out, a Httle inductive feedback or ]nnd at an angle with the base board of
sers are made of poor materials, particu- | coupling between neutroformers will not |about sixty degreea. Where shields are
larly the insulation of the end plates, do any harm. In fact, it sometimes aids | used, this angle ia not very crit.iml,_-
then we must expect that the program  things considerably. Of course, judg-|slight error either way being permis-
will not be as loud as it should. |ment must be used 50 as to not exceed sible.

4. Long grid wires. This increases the | the point where regemeration would be A lot has been written on methods to
undesirable capacity of the tubes and|uncontrollable. 'tell whether or not your receiver is prop-
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erly neutralized. But let me say right
here that there is only one eure way and
that is to use an exciter of some sort by
which a high frequency oscillation may
be introduced into the radio for this pur.
pote. Unless this method is employed,
t may be found next to impossible to
't the eet to work properly. A cir-
it which gives good results for this
operation is shown in figure 2. The buz-
zer should be adjusted to give a high
p »d note, and if care is taken to select
8 combination of coil and fixed con-
denser, (Micadon type), that will tune
to a wave length of approximately 300
meters, it is not necessary to use a vari-
able condenser as the fine tuning to reso-
nance should be done at the set while
neutralization ia in process. Fig. 2
shows the connections for using this buz-
zr for an exciter.
Spaghetti in the Condenser
For neutralization condensers, I have
found that a piece of spaghetti tubing,
over whleh a brass tube is slipped, is
quite good for all practieal purposes.
While the spaghetti might absorb a
little moisture in the damp weather, I
do not believe it will be noticeable in its
effect on the operation of the set. Fi
3 shows the comstructional details for
making these neutralizing condensers.
are quite inexpensive and as some-:

Fig. 5. Back Removed to Show Insides

times it is necessary to try several dif-
ferent sizes and eapacities before success
13 to be had, a little economy at this
point can be easily effected.

To neutralize, connect A in Fig. 2 to
the antenna post. Connect the ground
wire to the ground post as usual. Light
¢l the tubes to their operating bril-
lianey and adjust the detector tube to
the proper point for receiving. After
Mjusting dials for maximum signal in-
tensity for the oscillations from_the buz-

should be, try readjusting the meutraliz-
ing condensers so they will be just be-
yond the point where the buzzer signals
vanish completely. This should change
matters considerably, but if this fails,
the trouble should be looked for else-
where. Generally a slight change in the
setting of these condensers will effect the
dial reading a few degrees. 3

After the set is neutralized to your
satisfaction, then it is necessary to line
up the dials so that they will all read
‘alike. As a general thing it is impos-

zer circuit, (the dials should now read
about 15 degrees or so), take out the
first radio frequency tube, (tube No. 1),
and insulate onme filament prong, not
both, with a piece of paper so that upon
replacing the tube the fillament will not
light, but the grid and plate prongs are
in contact as usual. Now adjust the
first neutralizing condenser, NC-1, so
that the buzzer oscillations will be en-
tirely or nearly tuned out. Two stages
of audio amplification should be used for
this test. Now remove tube No. 1 and

Fig. 4.
replace it again with the two filament sible to get three condensers which will
prongs in contact as in actual use. The Ve itientiunl all Lhron;gh thei: rtnlg‘;.oul‘l
B . ; . in the same way three coils, a ugh
buzzer signals will now be heard again they look justy alike, will usually
full streagth. have small differences in inductance; The
dials again for maximum signal strength |combination of coil and condenser is
from buzzer. Now duplicate exactly upon | somewhat variable for this reason. That

means that if all three neutroformers
{are set at 50 say, to bring in a station of
around 380 meters or so, then they will
not necessarily all read the rame vaiue
| when turned to say 80 or 15. In general
{some one dial will have to he moved a
|little bit more or less than the others.

, The best way to take care of this
small defect is to tune to some station
which comes in around the middle of
lyour dials. Turn each of the three knobs
to get the sharpest tuning on this par-
ticular station, then loosen the screws

Symmetrical Appearance is Good

Then carefully reline the

which hold the dial to the shaft and
shift the dial without turning the shaft
tube 2 the details of adjustment for tube | ynti] all three dials read exactly alike.
No. 1. The screws may now be tightened and

It ds generally best to go over ¢he set returned for the same station.
this process two or three times. The |yt this operation has been done right
set is now ready to be tested by the ac-loqch of the three readings will still be
tual receiving of broadcast stations. If exactly the same. If you are in luck the
the radio is as sensitive as it ought to readings wiH stick together through the
be when working properly, stations |entire range of ‘broadeaat stations, but
within a radius of fifty miles or 80 |guch & case in a little unusual. Dis-
should be received without any ae”“llcrepancies of two or three degrees be-
whatever in broad daylight. If you are |tween dials are not regarded as being at
not satisfied that it is as sensitive as it |4} 344,
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Lining Up the Dials

The lining up. of the dials is quite im-
portant, especially if the set is eharp |
tuning, to make easy the location of va-
rious stations without much fishing
around. If a critical detector is used,
such as a UV-200, do not think that
your set is oscillating improperly or that
it is not correctly neutralized, if oscilla-
tions are heard in the phones at certain
mettings. Especially when the variometer |
18 used to control regeneration, this state
of detector oscillation will be noticed.
Of course, the most sensitive setting for
the detector'is just before it breaks into
oscillation.

1 have incorporated the use of regen-
eration, which is made optional by the
switeh (S), which cuts in or out the
plate variometer. While regeneration is
not needed ordinarily, I have found its
use to be a benefit in receiving long dls-
tances, especially

at the longer wave
lengths.

This may sound strange as re-
generation is often considered a grenteri
factor at lower wave lengths, but eare-
ful experimentation has convinced me
that my neutrodynme, and most that |
I have ween, have operated more effi-
ciently on a lower wave-length. The aid
of regeneration on figher wave-lengths
18 a useful factor as it tends to make
up this loss in eificiency.
Filament Control May be Used

As to filament control, any one of the
usual schemes may be employed. In the
hook-up only three rheostats are shown
and the first and last tubes do not illus- |
trate any control, to simplify the wiring
diagram. As a matter of fact, it is cus-
tomary to connect the two radio ampli-
flers to one rheostat, the two audio to a
second, and use a third to operate the
detector tube alone. The complicated |
form of jacks which come with the!
standard neutrodyne sets has no advan-.
tages over the simpler styles.

For tubes, 201-A and 301-A’s may be
used throughout, but where improvement
Is desired, the combination of four hard
tubea (UV 201-A) for amplifiers and a
soft tube (UV 200) for detector, is the
best I have been able to find. A soft de-
tector, such as a UV 200, is by far the
best. The 216-A tubes may be tried;
for pure reception and heavy volume,
they are unsurpassed, even on a B bat- |
tery voltage of only 90 volts. Of course,
unless one has a rectifier with which to
charge his battery when necessary, these

larger tubes may be prohibitive.

It is Well to Include “C” Battery

To insure pure reproduction a “C” bat-
tery should be used and the proper bias
in this way applied to the grids of the
amplifier tubes in the usual way.

Another very important feature is the
aerial. If selectivity is to be maintained,
an aerial much longer than 80 feet should
not be used.

Needless to say that a good ground is

get the distant stations clearly. Ground-
ing to a cold water pipe is considered
the best practice.

and neutralizing details have been cov-
ered and a positive method given to cor-
rect each of them. As has been said be-
fore, the neutrodyne receiver is hard to
beat when reliability and simplicity of
operation is considered, and if stations
are logged, resetting to the same dinl
readings will bring in the desired sta-
ions with unusual faithfulness.

GIVING HORSEPOWER
(Continued from Page 14.)
every station of the Radio Corporation
is provided in duplicate to prevent
brenkdowns from affecting the service.
The control room amplifiers which

cert. It that the con-
denser tra can be made to give
unusually quality of reproduc-

used at times. It
far more amplifica-
| tion than carbon transmitter
or micropl _beeause of its construc-
tion and method of use. In fact, in-
stead of r the usual amplifica-
tion of the itter power of fifty
billion times, it requires millions of

tion and is
requires, h

| just as important as a proper aerial to times more amplification even than this

This mcans that still mere radiotrons
must be used, and that amplifications
'mnning into trillions or quadrillions el

| If these suggestions are followed out, (times are required. But the mind car-
| your neutrodyne will certainly repay you
for your trouble. Certain difficulties |
which arise from errors in constructional |

'not follow or appreciate the meaning o
such huge quantities, and so it is not
worth while to say more than that s
scientific feat in voice amplification far
surpassing the wildest dreams of twenty
years ago is thus daily accomplished
for the entertainment of the broadcast
listener.

LEARN ABOUT BATTERIES
FREE

“The Proper Use and Care of Radio
Storage Batteries” is the title of a book-
let just off the press. While the booklet
is written around radio batteries, the in-
formation contained in it is applicable to
any lead-acid storage battery.

The text contains valuable hints and
directions on the use and care of this
type oi battery as well as diagrams on

contain the lower power radiotrons ). proper method of hooking them up.

were shown in an earlier article
“Piecking Up Popular Programs,”

on

n
|

taking off detector voltages and tapping
for “C” battery voltages. This booklet

the August 15 issue of RaDIO PROGREBS, | .0 }o had free at any Willard service

and- really resemble the ‘“power am-
plifiers” closely in appearance.

Fach of these amplifiers requires|
considerable personal supervision to
make sure that all power supplies ure |
in perfect condition, that the tubes are
working perfectly, and that the ampli-
fleation which is being used Is sufficient
and suited to the purpose. Specinl at-
tendants are therefore required, mak-|
ing another link in the long chain of|
individuals who make rellable broad-|
easting service possible.

The Condenser Transmitter
There is one case of amplifieation of
power in broadeasting which goes even
further in increasing power than in the
case mentioned in the previous descrip-|
tion. This is when a “condenser trans-
mitter” is used for picking up the con-|

station or by writing the Willard Sto-
rage Battery Company at Cleveland, 0.

SPANISH SPANS AMERICA

Some months ago the Westinghouse
Company broudeast the first concert
from its station in a language oth‘el'
than English for the benefit of the hflﬂ
inhabitants of South America. Spanish
ecompositions were selected for the pro-
gram and the concert was rebroadeast
through the Westinghouse station at
Hastings, Neb.,, KFKX, so that the slg:
nals would reach the most remote cor
ners of South Americn. Hundreds of
letters were received from Cuba, Mexico
and the South American countries em-
phasizing the enthusinsm with which ?hf
radio coneert was received and requesting
that these concerts be continued.
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MacMillan’s Maine Story
Fans Are Interested in the
Tales of Radio He Will Tell
N several different occasions the peo- will be in readiness for the receipt|that the explorer may have taken

ple of Wiscasset, a little community
in Maine, have witnessed the arrival of
Captain Donald B. MacMillan from his
dangerous missions in the Arctic with a
deep personal interest in the success of
the undertakings. Huge throngs of
visitors from far and near, moved by
feelings of curjosity or a sense of nov:|
elty, have been present at the local dock
to see MacMillan step ashore. But the
natives of this town and those of Free-
port, MacMillan’s birthplace, have been
on hand for the purpose of welcoming
an old friend.
| This month, probably about the 20th, |
these Maine folks, including several of
the real old-timers, who have known the
explorer since he was a bhoy, will again
turn out to show the traveller that
Maine has lost nome of its hospitality
in the fifteen months that have passed
since the *“Bowdoin” disappeared {rom
view. However, there will be a big dif-
l ference this time. Much of the worry
that has accompanied his previous ex-
peditions will have disappeared and the
home-coming will be one of 100 per cent.
\ joy, for radio will bring advance tidings
of conditions on board long before the
ship’s masts appear in sight of the land-

|
|
|
|
f

A Radio on the Dock
There will be mueh less to tell when
the crew piles ashore, for radio, like a
reliable messenger, will have flashed the
good news, including personal greetings
from tbose on board to relatives at home,
,  Wwhile the ship is yet off Labrador. By
special arrangement of the American
Radio Relay League, (the amateur radio
organization that has handled all com-
munication with MacMillan), F. H.
hnell, traific manager, will install a
radio transmitter and receiving station
near the local dock.
This equipment has been transported
by automobile from the headquarters of
the A. R. R. L. at Hartford, Conn., and

and delivery of messages to and from
the “Bowdoin” by the middle of this
month,  “I1MO” will be the station’s
call. As soon as the transmitter has
been set up, Mr. Schnell will call WNP,
the explorer’s station, and advise Donald
Mix, the radio operator, that he is ready
to receive any amount of messages
through 1MO. A schedule will then be
arranged for regular radio communica-
tion at specified hours.

Dark Tales to Unfold

And then from the “Bowdoin’s” cabin,
where the crew has been confined for
long months of utter darkness, will come
the thrilling story of the hardships and
adventures that to MacMillan already
are matters of history. Recent mes-
sages have informed a watchful world
that the crew have come through unm-
scathed, but there are, of course, many
intimate accounts of happenings that
will be awaited with interest.

Many friends of MacMillan’s crew, of
which there are a great number in this
gection, nre already preparing messages
which they hope will be sent to the ship
throngh this station. Some have never
seen an amateur transmitter and they
are following every move of the installa-
tion. Others are more anxious to hear
some word from WNP.

With this single exception, there is
scarcely any sign as yet of the prepara-
tions for the explorer’s welcome, Whlle
the townspeople can be expected to take
the arrival philosophically, they’ are
fully aware of the widesprend interest
in the event and never fail in their
hospitality in behalf of the thousands
who are on hand to witness the return
of each expedition to the polar regions.

Meanwhile there is considerable
speculation as to what MacMillan will
bring back with him. It was recalled
that a motion picture camera was in-
cluded as a part of his equipment and
some of the Maine folk bave suggested

photographs of the Eskimos listening to
the white man’s radio music. The im-
agination rather tingles at the thought
of seeing their reaction to the latest
product of science.

Perhaps they have forgotten that the
Eskimos have already been made ac-
quainted with the ‘“canned music” of
the phonograph and it may take a great
deal of persuasion to prove that radio
is not more of the same kind of “medi-
cine.” They are said to have marvelous
mochanical skill and MaceMillan  has
told how easily they were able to take
a rifle apart and put it together, He at-
tributed the feat to their wonderful
memories.

1t is confidently expected that in these
radio dispatches, Captain MacMillan
will describe the results of the scientific
investigations which were his main rea-
sons for making the trip. He may tell
about his observations of glaeciers, which
he said at one time were moving south-
ward threatening another ice age. A
number of scientists are awaiting his
report on the effects of atmospheric elec-
tricity and the earth’s magnetism.

What Has Already Been Done

Whatever may be the import of these
things to the scientific world, Captain
MacMillan with the help of Donald Mix,
the radio operator selected by the Ameri-
can Radio Relay League, has already ac-
complished one feat of very great im-
| portance. He has proved to every one
the value of radio as a practical aid to
|explorere. He has demonstrated its im-
portance as a psychological relief to
men who must be cut off from associa-
tion with their fellows and its efficiency
as a direct means of contact with civili-
zation.

| Never again will an explorer, wher-
ever he may be bound, feel that for the
duration of the journey contact with
home is lost.
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American Radio Relay Le

New York Amateurs Form Division| L., and A. A. Hebert, treasurer and field | to help the

The Second District Executive Radjo
Council has just been advised by the
A R. R. L. that its efforta have been
rewarded.
rate traffic division to include the en-
tire second radio district. This plan has
been officially approved at a recent
Board of Directors meeting of the
League. This is the result of several
months of discussion and work by the
council on behalf of the amateurs of the
Second District, which it represents, to
secure their own traffic and League or-
ganization.

Until now, the second district was a

part of the Atlantic Division and had no|

official vote in the A. R. R. L. With the
formation of the new division, however,
amateurs of this district will run their
own lesyua.

The name “Hudson Division” has been
given to this new unit, which went
into operatiou on the first of September.

This is the first time since the organiza- |

tion of the League that such u change in
geographical division formation has
been undertaken. The new manager will
be announced later.

OHIO’S FANS WIDE AWAKE

Radio amateurs of all states will be
welcomed in Cincinnati, Ohio, Septem-
ber 26-28 for the Ohio State A. R. R. L.
Convention to be held under the auspices
of the Unlon Central Radio Association,
the leading amateur organization of this
section. The Hotel Gibson will be head-
quarters for the convention.

Although the program has been ar-
ranged especia’ly for amateur radio tele
graph operators, the doors will be wide
op=n to those interested in uny phase of
radio communication.

there will be a number of technical lec-
tures. These are sure to be helpful to
those who want to advance their know!-
edge of the most recent developments.
New Bands Explained by Schnell
Amateur radio advancement, as well
a8 recent activities of the American
Radio Relay League will be discussed by
F. H. 8chnell, traffic manager, A. R. R.

They aimed to have a sepa- |

secretary. Mr. Schnell is expected to
talk on the recent assignment of special
short wave amateur bands and their use
in connection with long distance ama-
teur communications.

A number of important technical talks
will be given by .Professor Osterbrook
of the University of Cincinnatl. Ar-
rangements have been made for the issu-
ing of amateur licenses and government

vention s in progress. Visitors will be
permitted to take specially conducted
trips to station WSAI and the best ama-
teur installations in this section.

The radio station of the Union Cen-
tral, call 8ARS, will be in readiness for
(all visiting amateurs to operate if they
wish to communjcate with stations in
their home city.

FINLAND FOND OF FANS
There is a growing interest among
radio amateurs of this country in pri-
‘ vate radio telegraph communication with

operators in Denmark, Holland, Luxem. |

[bourg and France. Leo Lindell, who is
the owner of the loeal ameteur statlon
INA and 2NA, has been heard in all of
these places with unusual success. He is
one of the directors of a Finnish amateur
radio relay association, which Is actively
engaged in promoting the idea of inter-
national code communication.

For a small country, Finland has
taken n most friendly interest in the
welfare of its nmateurs and the govern-
ment has allotted them a maximum
transmitting wavelength of 300. meters,
and a power range of from 5 to 20 watts,
| depending on the nearness of the ama-
teurs to the high power government

In addition to|transmitting stations. The use of the |
the usual features of entertainment, | maximunf amount of power is limited to

| the continuous wave sets.

| Like the American League
Under the guidance of the amateur re-
lay assoeiation, whieh is patterned some-
what on the organization of the Ameri-
can Radio Relay League, of the United
States and Canada,, Territorial radio
divisions have been assigned throughout
the country and traffic routes suggested

examination can bLe taken while the con-|

' of private amateur
radiograms. B
With about 150 amateur sending sta
{tions on the present and a number
of others undef eonstruction for the fall
season, it is thought that amateur rudio
activities in m will compare favor-
ably with those in the larger countrie
in Europe, of which have been
much more slow to appreciate the ad-
vantages of having a body of trained
radio inen amoung their citizens, Fin
land is determined to develop the trans
mitting art to its utmost.
_—
HELPING THE SANATORIUMS

Physicians and patients are agreed
that radio broadeasting is doing much
to relieve the monotonous hours of san:
atorium treatment and by so doing, is
to some extemt aiding treatment. Re
cent letters from the Central Maine San-
|atorium at Fairfleld, Maine and the Pine
Crest Sanatorium at Salisbury Center,
N. Y, indicate that both of these insti-
tutions have gome to considerable ex-
pense to jrovide radio reception for all
the patlents.

At the Central Maine Sanatorium,
Fred Soucie, the operator, reports that
128 head phones are connected to a cen-
tral recciving set emabling all the pa-
tients, even in isolated buildings to hear
distant stations. Over 2,000 feet of wire
were required to make the installation.
{ By means of a switchboard the operator
may switch off any building he desires.
In addition there is a microphone by
means of which a member of the hospi-
tal stafl may address all the patients at
one time—in other words the hospital
has its own broadeasting station within
the limits of its buildings.

Pine Crest Sanatorium is the Herki-
{ mer County tuberculosis hospital. There
are seventy beds. For the past two
vears, entertainment was received
through a radio set installed in the main
| dining hall but many of the patlents
| were unable to hear the radio musie.
Recently headphones have been provided
for each patient and the receiving set
is connccted to all rooms and the open
wards. Dr. V. M. Parkinson, the sup-
erintendent, reports that all the patients
| enjoy the radio.
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How WJAZ Pulled Up .
Stakes and Hit the Highway

A VERY -unusual event took place

ecently when a big metropolitan
roadcasting station was sold by one of
the foremost radio corporations. It
was sold because the station jammed
the air to such an extent as to prevent
listeners within its vicinity from hear-
ng any other stations. That not only
showed a fine spirit, but was highly
significant in a radio sense. It probably
started a new era in broadecasting.
Very likely it began the movement of

laving broadeasting stations located
away from the big cities.
This unexpeeted policy was an-

nounced by the Zenith Radio Corpora-
tion, when it sold the wellknown sta

tion WJAZ, then located on the
igewater Beach Hotel, Chicago. Be-
cause of the tremendous interference

caused by this broadcaster along the
entire North Shore, the company de-
cided to bujld a new station far enough
away from the city so that it would
not cause interference to the three mil-
lions of people who make up the second
largest eity in the United States.

They All Wanted the Station

On the heels of this announcement,
Zenith was deluged with letters from
the Chambers of Commerce of many of
the small towns in the outlying districts

Chicago. Some letters came from
Places two hundred miles away. So
urgent were many of the invitations
from these smaller towns that it was
ecided -.to conduct a series of tests to
find the best locality for broadcasting
ind to determine at the same time the
Place offering the least trouble from in-
terference. The plan first suggested was
to erect temporary stations in all the
towns sclected for test. Then difficulties
leveloped. For a time it looked as
though the plan of making tests would
have to be abandoned because the dlf-
ficulties were so great. But, after n lot
of planning and experimenting in the
company’s laboratories, a way out was
discovered,

The company is now building a com-

plete broadcasting unit mounted on a
one-ton Federal truck. There have been
portable transmitting stations for code
work, but from all available informa-
tion, this is the first portable broadcast-
ing station in history. It will be
equipped with a one hundred watt
transmitter and will have the unusual
setting of a glass-enclosed truck, so
that the public may see the operation of
the station wherever it is taken. It is
to be operated entirely from storage
batteries. The aerial will be supported

Sfualo 2

s
*e

Fig. 1.

above the truck by means of telescoping
masts.

Nothing less tban gold plated | the MacMillan Arctic Expedition.

conditions in each locality. The data

gathered through these tests will be eas-
pecially valuable to radio eng’u:m
For, as is gencrally known, it is im-
possible even for radio experts to pre-
determine exactly the broadcasting
value of any given spot without actual
tests.

For this series of experiments, which
promises to be so intensely interesting,
the call letters 9XN, intimately - and
long familiar to the general publije, will
be used. They will be remembered as
the call letters that played so important

City at Left—Town with Aerial, Right

a part in the radio communication with
The

antenna wire will be used—gold re-|same call was connected with the rec-
duces surface resistance, and, as a re-lord-brenking transmitting  reception
sult, greatly increases efficiency in an/episodes when music and messages from
antenna of this small size. | Chicago were heard in Hobart, Tasmania,
How Far Will Each Town be Heard? | Melbourne and Sidney, Australia; and
Arrangements are under way with by the British Fleet off Tasmania, after
the Chambers of Commerce of all towns:Captnin Waldo Evans, U. 8. N, Com-
which want to receive the new broad-| mandant of the Ninth Naval District,
casting station. Tests are arranged in extended the compliments of the United
cach case for a definite night, and the'smtes Navy to the British Navy.
officials of these cities will be invited -
to extend the greetings of their com- From Two to Six Hundred
munities to the world by themsel\'esl E. F. McDonald, Jr., President of the
speaking into the microphone of the | National Association of Broadcasters,
portable broadeasting station. The | when interviewed, made the following
contracts with two municipalities al-|g¢atement:
ready provide for the local band taking “Five year th N
part in the broadeasting. In every town S s A P
prizes will be awarded for the longest in the United
distance reception. This will help to-|Statese. No one listened to them except

! broadecasting stations

| wards an accurate radjo diagnosis of | a handful of amateurs who were delving
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into this new and interesting science and
who were experimenting with it in terms
of dots and dashes. Today there is a
network of about six hundred broadcast-
ing stations in the United States, and
ihstead of a few amateurs finding enter-
tainment with radio, the number of
broadcast distencrs runs well into the
millions., It has become a national pas-
time, and is today the world's greatest
sclenfific source of education. In the
light of this universal interest, the wish-
es of the radio listening public must he
considered.

The first receiving set was an ineffi-
cient, ehort-distance piece of apparatus,
used only near a broadcasting station.
Sending stations themselves did not
reach out very far. But fans wanted
long distance reception, and this re-
quired increasingly powerful broadcast-
ers, and better radio sets. Develop-
ment of both receivers and transmitters
progressed together. For evident rca-
sons, broadcasting stations sprang up in
the big cities. Most of the radio talent

and most of the money available for the |

new enterprise was there. But the pres-
ence of broadcasting stations in the big
cities developed difficultjes.

Distance Lends Enchantment

The spirit of romance natural to a
human being wanted radio adventurc.
That meant ‘reaching out’ as far as pos-
sible. But while high-powered local sta-
tions were in operation there was little
chance of satisfying that instinct. The
public was often willing to listen to a
mediocre program just eo long as it
came from far away. I had occasion to
study the public mind in this respect for |
I read many of the letters that were
sent to our station and a fair share of
them were strong protests against the
interference with outside reception. 1
recall many letters from Chicago stating
that while the writers were listening
with interest to Cualifornia, they were
suddenly cut off by Station WJAZ. But
1 also remember many letters from Cali-
fornia, bewailing the faet that in the
midst of listening to an interesting pro-
gram given by our station WJAZ, a lo-|
cal California station ruthlessly inter-|
fered. Letters of this nature were so
numetovus that I recognized we were face
o face with a serjous problem, and that
the only solutlon was the location of
hroadcasting stations in sparsely settled

| places, where the chance of interference
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BROADCAST BILL’S BEST BALL ‘

At the Radio Ball there’s a wob;

B. Bill works each dial and knob,
As they dance
And they prance
And they throw him a glance,

'fo be sure that he’s still on the job.

Such music is just what they need
For dancing, and then a good feed.

Tho it’s hot
While they trot,
There is certainly not
An unhappy one there. No indeed.
By Del.

 minimum, Quite tru

w localities especlally fa-
vored by or artificial condition:,
where a s y station in the _. o
the residence sectlon might cause oniy
slight locdl interference. Such cases are
rare, hoiwever.

would be
there are

Studio in Gold Coast

Our new transmitter will be locatel
in a small community, where broadeast:
ibe can be dome with the least possibie
‘nterfercnce. The main studio itself will
be near Chieago’s center, in the Gold
Coast distriet, at the Club Chez Pierre
and in the exquisitely beautifnl studio o
Pierre Nuyttens, the artist, where t\-
atmosphere is so uniquely impressive s
to inspire any ome of artistic tempers
ment. It will truly be delightfnl for
those who will have the opportunity -t°
radiocast there. Remotely controlled
studios are no longer a problem with th
excellent service that is furnished by the
American Telephone and Telegraph Com
puny over great distances. Of courss,
the transmitting station will be erected
only where the community desires it. 1t
goes without saying that a lot of adver
tising benefits will go to the place that
will get the new statior WJAZ"”

Our Diagram, Figure 1, shows the gen-
eral scheme of operations. The City of
Chicago s shown at the left. Here are
two different studios, at each of which
artists cam go on the air. There ate

' two connecting lines running to the sub-

urbs. These lines are furnished by the
local telephone company, and are stan
dard except that especial pains are L.ak-
en to be sure that they are not noisy
and that they transmit the signals with-
out distortion. These two lines run to

|a switch installed in the sending sta-

tion, which is able to pick out ejther onc,
and connect it to the sending appar,m!-
In the diagram the equipment is omitted
for clearness, but it will be understood
that it is between the switch and tbe
aerial.

Picking Out the Studio

When it is desired to broadcast from
Studio No. 1, then the switch is thrown
to the left, and this puts the first one
on the air. Similarly, Studio No. 2, or
in fact any one of a number, may be con
nected to the aerial at will. Since the
aerial is out of town, it does not @4
interference with the Chicago receiving
sets. This is a great improvement.




BELIEVING IN SIGNS

IF you ask most people whether

they believe in signs or not
they will probably say “No,” al
though they mean “Yes.” We he
lieve in signs to the extent of
thinking that they shorten the
amount of work required to draw
out a hook-up or to understand it.
They are a kind of shorthand
which helps you to read a diagram
at a glance instead of reading
throngh a lot of descriptive mat-
ter.

Most of the signs which are in
use to-day are comparatively old
and date back sometimes as much
as twenty years. Others, espe:
cially those in radio engineering.
are of much more recent date. The
new ones are changing from time
fo time, as better symbols are
fonnd. Take for instance the con-
denser. There is hardly a radio
uilt which does not have at least
ne, and perhaps a half a dozen,
concenled somewhere inside the
cabinet. As every one is aware, a

idenser is built by taking a
nember of metal plates, which are
connected together, and connect-
ng this set to one side of the line.
A similar set of plates of about
e same number (it may have one
more or one less) is connected to

e other side of the line. These
wo groups are separated by some
kind of an jnsulator, which may
be paper in the cheaper con-

1sers, or mica in the better
1SS,

If it is intended to make -the
ondenser adjustable in capacity,
then it is usual to use air for the
Insulator or dielectric between
the two sets. Of these two, one
18 fixed while the others can ro-
tate or turn in and out of mesh
with the former. When the two

groups dovetail closely together!
the capacity is greatest.
Various Condensers. Symbols

The symbol for a condenser is|
intended to show the construc-
tion. The first such sign ever used
is shown at “A” in our drawing.
Two plates appear connected to
one side of the line and one to the
other, and these are separated by
a space which stands for the in-
sulation. This sign has been used
for a great many years in all

classes of electrical apparatus.
However, it takes more time to

recently adopted the rule that the
head of the arrow shall point to
the plates which are either mov-
able, or stationary. The troulje is
that we forget which it is and
doubtless many readers will do
the same. If we use a certain
convention and can’t remember
what it is, then such a conven-
tional representation is of no
value.

A better scheme for showing a
variable condenser is pictured at
“D.” This device has been in use
for the past few months by the

sketch this symbol than many radio magazine “QST” and some
draftsmen want to allow, and for others, and seems to be meeting
this reason a second representa- With popular approval. It is quite
tion like “B” in the drawing has evident from looking at it that
come into use, particularly in|the upper straight line represents

A 8 c D
Evolution of a Condenser

l

radio work. The two plates sepa-
rated by the dielectric are quite
clear.

When it is desired to show that
the capacity can be varied, it is
usual to draw an arrowhead
across the plates as illustrated at
“C.” This is in line with the;
usual scheme of using an arrow
head to show that it is possible |
to change whatever it is drawn
with ; it may be resistance of rhe-
ostat, the inductance of a coil, or
perhaps the voltage of a “B” bat-
tery. There is one disadvantage,
however, of using this sign. It
does not show which are movable
and which are stationary plates,
One of the radio magazines has

the straight or fixed plates and
the lower or curved line with the
arrow on it means the curved
plates, which move. After once
seeing this symbol, it is doubtful
if any one will ever forget it.

REFILLING VACUUM TUBES

If you have several dead ones,
it is not surprising that the vari-
ous advertisments of concerns
who refill burned bulbs will be of
interest. This has been mentioned
before, but so many people are
asking about it that we venture to
repeat an explanation of the mat-
ter.

Probably the ' most valuable
part of a tube is what isn’t there
—that is, the air which has been
removed to leave a perfect vacu-
vm. Even with the most modern
exhaust pumps there is a very
small amount of air left in the
tube, so that perhaps it should
not be called, “perfect.” It is less
than 1/1,000,000 (one millionth)
of the amount that was in the
glass bulb before sucking out all
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the air that will come. It is this
extremely vacuum which is ex-
pensive.

Not Wet by Water

When a piece of glass is dipped
into a bowl of water it gets wet.
This seems like a simple fact, but
have you ever considered what it
means. When the glass is pulled
out of the water, some of it sticks
to the surface and that is how we
know that it gets wet. This may
seem like a common-sense result
thag could be predicted by any:
body, but when glass is dipped in
mercury instead of water, then it
is no longer wet, but when raised
from the surface it will be found
that no mercury adheres at all—
that is the glass comes out per-
fectly dry. It is impossible to
predict beforehand whether any
particular liquid will wet a cer-
tain solid. If you want to dip a
piece of wood in water and have it
stay dry, buy some lycopodium
powder at the drug store and coat
the stick with it. Now when the
stick is dipped into water it will
not get wet. That is, when it is
removed, you will find that the
surface is dry and no water is
sticking to it.

Wet by Dry Air

Air has the same effect on glass
that water has—that is, little par-
ticles adhere to the surface. When
a tube is pumped free from air,
then the space in the tube may
contain practically nothing at all.
However, the walls will be wet by
the air, or in other words, con-

but you know it is there just the
same.

If the air would only stick to
the sides of the tube all the time,
then it would do no harm to a re-
ceiving set. But the same thing
happens as just mentioned. Over
a period of weeks or months the
little particles or molecules of air,
which at first would not let go of
the glass walls, finally get dis-
couraged and can no lenger hold
{on. That means that they fly out
into the center of the bulb and
reduce the vacuum.

Returning to the bottle, how
can we get it dry on the inside
short of waiting several days for
it to evaporate off? The easy
thing to do is to put it in an oven

| with the cork out and heat it up.!

The heat makes the water leave
the walls and of course it goes
out into the room. Afterwards

| the cork can be put in to seal off

|the bottle and no water will be
contained inside. This same

method is used with the vacuum|

tubes. While they are being ex-
{hausted on the vacuum pumps,
| they are warmed up in an oven to
{nmearly a red heat. This drives
most of the air molecules off the
i walls and they are then sucked
|away by the pump. When this
action is completed the tube is
| sealed off by melting together the
tip and the result is that the high
[\‘acuum which has been obtained
| is preserved for an indefinite time.
| Refilling These Tubes

It will be easily seen that such
an operation requires an unusual

siderable will stick to the surface amount of skill and also a large
of the glass and no amount of equipment. In refilling vacuum
pumping will remove it. If it|tubes (re-emptying would perhaps
would only stick there indefi- be a better term) the operation
nitely, it would do no harm, but it |of putting in a new filament is
is like a bottle which has con-|quite simple. It is getting the
tained water and which has been vacuum so that it will stay put
emptied out. In such a case you|which is the trouble. So if you
can see the bubbles of water on|get refilled tubes from any con-
the inside walls. 1f you put a;cern which has the necessary ap-
cork in such a wet bottle and let paratus and skilled men, then a
it stand for a few days, you will | refilled job is practically equal to
find that some of the moisture has|a new ome. But if your source
evaporated from the glass and|of supply has not the right facil-
now exists in the form of water |ijties for lasting work, then your
vapor all through the bottle. Of |tube may be “just as good” at the
course, this vapor cannot be seen, | time you buy it, but at the end of

a month! you will find 1

ING THE NEWS

Of course, you know that
broadcasting station has quite

an effect on you. But did you
realize that the converse was true
and that you have quite an effect
on the station?

As an example of this, a recent
occurrence shows the very strong
force of public opinion. It was
widely announced that one of the
Chicago sending stations was to
broadcast the details of a murder
trial. There is no doubt that this

|tri:|l was news. Besides that there
were a great many people who
believed that it was interesting
news, and so at first glance it
might seem that this broadcaster
had stolen a_march on his com
petitors. Buti from the first in-
stant after the announcement was
made, the broadcast listeners
started in to tell that station
what they thought and it was
not very complimentary.

You Personally Can Help

This incident is interesting in
'two ways. As has just been men
| tioned, it shows what a tremend
ous force can be exerted by radio
fans if they will only make them:
selves heard. It wasn’t the lis
teners who disapproved and said
nothing that accomplished the
change, but those that wrote to
{ the station.

The other thought which is
brought to mind is that so far
radio has entirely kept away from
anything which can be classed as
undesirable. Books and magazines
continually carry messages which
are offensive to a good many pec
ple. The movies often have a bad
effect on the young folks who se¢
them. In many cities a censor has
been appointed to cut out the ob-
jectionable parts of films and
judging from reports he does 2
good business. But so far ¥¢
have never heard of any one com
plaining that any radio entertain-
ment had a bad effect on the
thoughts and morals of the young

folks.
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Long Versus Short Wave Length

How Many Meters to
Cross the Atlantic Ocean?

By DAVID SARNOFF, Vice President and General Manager of the Radio Corporation of America

Mr. SBarnoff has just returned from
ope, where he remained seven weeks
visiting the leading radio engineers and
wcientists in governmental and private
radio circles abroad. He still favors
long wave  lengths (around 10,000
meters) for trans-oceanic radio commu-
, after making a thorough ana-
Irsis of the developments made in short
waves in Europe.—Ed.)

IHA\'E seen nothing, as yet, in this
new field of short waves, say around
100 meters, either in Europe or at home,
which justifies the claim that the pres-
ent high-power long wave statlons em-
ployed for commercial messages between
bere and Europe will be supplanted
¥ the low power stations. Reliable
fadio transmission over long distances
the daylight and business hours

must still be conducted with high-power
long waves, such, for example, as

%e are now using at Radio Central, on
long Island, N. Y. But the chances of
rndio developments in all its branches

o great and promising to permit|
any statement that its advance will stop

bere or there.

Marconi Believes in Short Waves

While I was in England I saw a good
deal of Mr. Marconi and his experiments
With short waves. These experiments
bave given fresh Inspiration to the work
of research men and radio engineers in
the United States, where the short-wave
feld has been under scientific investiga-
tion for several years. It is expected

receiving etations. Much has already
been accomplished in perfecting the
radio sending and receiving instruments,
but much more still remains to be
learned about what actually occurs to
the radio waves in the space which sepa-
rates the receiver from the transmitter.
As we learn more about Nature’s secrets,
now hiding in the great outdoors, we
shall come nearer our goal of completely

!eliminating static, interference, fading

and other sclentific problems still re-
quiring eolution.

U. S. Beats Europe Broadcasting

I investigated the broadeasting sys-
tems of England, France and Germany,
and met the principal persons both in
government and private circles respon-
sible for the development of radio in
Europe. My conclusions are, that broad-
casting, which started in our own coun-
try, has advanced in the United States,
Lboth as a public service, and as an in-
dustry, so far as to make comparisons
with European Countries almost impos-
siblee In France it is just beginning,
and in Germany it has hardly hegun.

In England greater progress has been
made than in other European countries.

| About 800,000 Government licenses have

been issued permitting British listeners
to receive programs from the air. But
even in England, broadcasting cannot be
said to compare favorably with the
United States, either as to quality or
variety of programs, or as to effective-

the British Post Office. In other Euro-
pean countries, governmental regula-
tions and restrictions are even more se-
vere, and these, in a large measure, re-
strict and retard the growth of the
broadeasting art in Europe, and at the
same time deprive their listening public
of the freedom, enjoyment, and instrue-
tive information available to all in the
United States.

1 endeavored to interest the British,
French and German broadeasters in the
idea of increasing the power of their
sending stations, so that the programs of
London, Paris and Berlin might be easi-
ly heard by the American radio fans.
At the same time I suggested the possi-
bility of American stations sending over
their programs,which could be regularly
heard abroad. Much interest was shown
in these proposals, and I believe that an
era of trans-oceanic broadcasting is near
at hand. The completing of such a plan
would greatly increase the value of
broadcasting to the public on this side
as well as on the other of the Atlantic
Ocean, and would help to bring the old
and the new world a little closer to-
gether.

HEARS FRIDAY'’S PROGRAM
THURSDAY
A radio fan from Larkspur, Marin
county, California, writes that he has

|been tuning-in Station KDKA since he

ness, simplicity, or small cost of re-|first installed his radio set, and adds

|ceiving apparatus

that the use of short waves will vreatlv,mold & omma A

and in a practical way, advance the art
of communication In the fleld of wireless
telegraphy as well as radio.

To my mind, one of the greatest ad-
Vantages which will result from the ex-
Periments now being conducted with
short waves is the increased knowledge
“e shall gain of the behavior of different

lengths between the sending and

No Convention News Abroad

manufactured and | that he will continue to do so as long
las it holds together. In his letter he

mentions that during the broadcast of
the Democratic Convention the an-

Nor is there abroad the same freedom | nouncer gave the time as 2:36 a. m,
from censorship and restriction which | Eastern Standard Time, which corre-

exists here.
where freedom of speech has been such
a well-’known tradition, political broad-
casting is forbidden over the radio; all

For example, in England, | sponds to 10:36, Pacific Standard Time,

so that he had the pleasure of hearing
Friday’s broadeast on Thursday. By
means of radio, all things seem possi-

the sending stations are controlled by‘ble in this age of startling achievements.
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A Station Run By Gho

No Attendants Needed in
Sub-Station at Tipton, Ind.

DO You remember reading ghost ato-

ries about a haunted house in which
the chairs were mysteriously arranged
in a certain order and the table moved
up to receive the dishes which were laid
by ghostly hands? Pretty nearly the
same thing is being done to-day at Tip-
ton, near Indianapolis.

In this case, however, instead of hav-
ing ghosts which cannot be controlled,
radio waves are used to operate all the
controls of a power station. This is a
complete electrical station, entirely with-
out attendants, which supplies all the
light and power requirements of a city
of 10,000 people. g

A special design of relays is used to
throw the various control handles. The
Tadio waves come in over telephone lines,
which have already been installed, and
which are used for ordinary conversa-
tions all the time that the station is
being operated. These high frequency
waves are the same as those used in the
so-called “Wired Wireless,” which was
invented by Major Squires of the United
States Army. Sometimes they are
spoken of as directed waves, as they are
just like broadeasting oscillations, ex-
cept that instead of being spread in all
directions from a sending aerial, they
are sent to one place only, being guided
by some kind of metallie conductor,
either a telephone line, street railway,
power cahles, or any other long conduc-
tor. When they reach the station, by a
system of tuning they are separated and
sent each to its own particular relay.
These latter close local circuits, which
turn the power on and off, open and close
the cireuit breakers, and do all the hun-

dred and one things that other stations !

need an attendant to perform.

John Ferguson, manager of operation
of the Indinna Electrie Corporation, co-
operated with engineers of the Westing:
house Electric & Manufacturing Com-
pany in decigning the apparatus and it
was installed under the supervision of
Mr. Ferguson and C. A. Boddie, nation-
ally famous as an inventor.

| Two Power Lines

The city of Tipton is served by the
sorthern Indiana Power Company’s trans-
mission lines connected to a large trans.
forming substation located at the western
[city limits. In order to insure that
| the electrical supply will be without in-
terruption, two transmission lines from
different sources of power are used—the
Kokomo and Noblesville power plants,
respectively. If either of these trans
mission lines should become interrupted
by electrical storms, the supply can be
resumed immediately from the other
scurce. Until now, the operation of the
oil switches to change over the source
of supply has necessitated the constant
presence of substation attendants, who
have reccived their instructions for ope-
| rating the switches by long distance tele-
| phone.
| Telephone systems, however, are even
| more vulnerable than power lines to the
|action of the elements—remember how
often your telephone ds out of order com-
pared with the times the the electric
lights will not work—and! power com-
panies in the past have sometimes been
unable to render continuous service dur-
{ing storms. The engineers of the North-
|ern Indiana Company have felt that in
these days the standard of electrical ser-
vice is 50 high that every effort must be
made to keep the power on the lines all
the time. Two minutes interruption in
;the electric service often makes more
enemies for the central station than high
[ bitla for o month. That is why they de-
lcided to do their utmost to make sure
that the electric lights would not fail in
any storm.

The present substation at Tipton, the
operation of which is governed entirely
by high frequency waves, is the result of
their efforts and this
| fresh era in electrical development.

Breaking 40,000 Horse Power
The station adjoins the roadside on
the state road west of Tipton. It is con-
trolled by two inassive oil eircuit break-

new station marks |

-
-

ers of 734 400 ampere rafin;

This is the

horse powens

from the ndg
south. Tf either of these lines develop:
any trouble, it instantly observed on
the power ljousé instrument at Kokomo.
In this event, the Kokome operator iin-
mediatcly sends out a series of high fre-
quency waves which open up the oil
switch at T4 “connected to the defec
tive line and close the oil switch whick
is connected to the reserve line, the en
tire operntimhb& completed ip a fes
seconds, -

The method by which this is accom:
plished is as follows: The operator st
Kokomo dials a certain number on a
telephone of special design similar to an
automatic telephone. This automatic
‘dial is connected to a radio transmitter
(and the action of dialing sends out »
series of modulated radio Impulses to
the antenna at Kokomo. Upon receiv
ing these impulses the antenna at th:
Tipton atation leads them down to a five
'tube radio receiving set and amplifier,
where they are multiplied in volume
| while still retaining their form charac
'teristice. They are then carried to @
series of selector relays, which in turn
operate the storage battery switches
|which netuate the oil circuit breaker me:
chanisni. A special wave length entirely
outside the broadeasting range, is used
and the series of impulses is as complex
as. the combination lock of a safe and
in no way subject to outside influences
The testa which were just completed have
demonstrated that the apparatus works
with infallible accuracy.

Just Like Ali Baba
In spite of the massive nature of the
apparatus which js controlled by this in-
finitesimal force, the tests have shown
that instead of dialing u number with
the finger, the radio controlling appa

Continued on Page 27
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' Major A. G. Rudd

BROADCASTER FINDS
SWEETHEART

Lt. W. Nephew King who appeared on
AF’s program some time ago under
auspices of the Lecture Bureau of the
Board of Fdueation reports an extraord
nary experience. No sooner had his ad-
dress been given, which was a feature of
WEAT’s morning program, than he re-
a eall at the studio from his
brother whom he hiad believed dead for
more than twenty years. A few days
later he received a letter from the firat
Sweetheart of his youth from whom he
bad not heard for fifty years. Lt. King
wld the radio audience thrilling stories

of “Mexieo in Peace and War.”

\
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‘Clarence W. Allen

CHURCH COMMUNITY CHORUS

Yvery Bunday afternoon the Church
| Conmtmunity Chorus of New York goes
on the air throngh Station WJZ. It is
unusual to find such a large band of
people who can sing so well. A large
mensure of the credit for these perform-
ances is due to Clarence W. Allen, the
Director.

| BROADCASTING IN HOLY LAND
| Even the Holy Land has suecumbed
|to radio. The installation of radio ap-
paratus in Palestine was given official
| <anction by a government ordinance per-
mitting all Inhabitants to install radio
sending or receiving instruments. The
| British Gowernment e planning to in-
| stall a powerful broadeasting station on
the Mount of Olives, the report said.

PCLO AND THE PRINCE !
The recent polo events at the Meadow-| A STATION RUN BY GHOSTS
brook Country Club enjoyed unusual | Continued from Page 26
prominence. This was largely because |ratus is so sensitive that the oil cireuit
the Prince of Wales was one of the per- | breakers could be actuated by the human
formers. Although ‘America does not | voice, and that the modulation could be
| f0 arranged that the feat of Ali Baba in
opening the cave by the words, “Open
Sesame,” could be duplicated. It would
| be possible actually to adjust the appa-
Rudd of the United States Army, who Pime o thel O SERENEESS Ko.kom’o
. |neod only say the words, “Open, circuit
ia a well known polo expert, was at the Tidakers.” and the hrekks 25 miles
1 . 8 rs, 25 mi
microphone of Station WJZ. He gave a | away, would open. This shows more in-
very Interesting recital of the mateh as | tq)jigence than is apparently possessed
it progressed. | by some human beings.

think highly of most of European Roy-
alty, still this popular young nobleman
has caught the eye of the whole country.
During the polo matches, Major A. G.
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Nors: In this section the Technical Editor will answer
questions of general interest on any radio matter. Any of
our readers may ask not more than two questions, and if
the subjects are of importance to most radio fans they will

of special interest to the questioner alone, or if a personal

answer is desired, a charge of fifty cents will be made for |

each answer. This will entitle the questioner to a personal
answer by letter. However, if the question requires consid-

be answered free of charge in the magazine.

If they are

Question,
the built-up inductance switches?
Answer. The inductance

which are already built up, consist of
six or more switch points mounted
usually on a piece of Bakelite sheet,
which also supports a rotating arm.
This arm contacts with the various
switch points, as it is termed. It differs
from the ordinary inductance switch be-
cause the latter is bought as individual
pieces and is mounted on the panel by
the bullder himself. It is usually con-
sidered better than the home made style
for two reasons: In the first place, it
looks a great deal better, becanse the
switch points are entirely concealed be-
hind the panel, and so do not show from
the front unless the lid is raised. The
only thing that is visible is the neat
dial and knob. From the operating point
of view it is somewhat better in general,
because the contacts are protected from
dust and dirt and so are not as likely
to-be bridged by condueting material and
so short circuited. Furthermore, the
material in which they are mounted is
usually a very high grade of insulation
and so may be better in that respect
than the insulation of the panel itself.

Question. What is meant by anti-
capacity jacks?

Answer. These jacks are advertised
sometimes, although not as much as
formerly. They differ from the usual
style in that the capacity between parts
is kept as low as possible. In the usual
form you will remember that the con-
tacta consist of long springs which are
parallel and fairly close together. These
springs act like the plates of a condenser
and so cause capacity between the two
sides of the circult. The anti-capacity

What is the advantage of | jacks are built with springs much shorter

and also separated farther apart. In

switches | both these ways the capacity is reduced.

As to the advantage of this style, it
is hard to see any. In many parts of a
|radio .set it is a very great advantage
to have the capacity as low as possible,
but the jarks are always in the output
circuit on the andio frequency side. The
audio waves, you will recall, will not

erable experimental work, higher rates will be charged.

pass through a small capacity, whereas
the high speed of the radio waves lets
them through easily. On the audio end
of the set, that is after the music has
already passed through the detector
there is supposed to be no radio fre
quency at all. If by chance any is
still left, it Is desirable rather than the
reverse to short cireult such waves anc
Continued on Page 29
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Non-Ragiating DX Coupler

-
’

All WﬂVeJI:

nted and Ucnd'..g

Exclusive “Shepco” bankwound and tapped primary and
tapped secondary make the “All Wave” Jr. supremely
responsive to ANY wavelength from 150 to 700 meters
in triple circuit and from 150 to 1000 meters in single

circuit. The ONLY coupler usable in both single and
triple circuits. Permits building one tube receiver with
multi-tube distance, volume and selectivity,. THEY'RE
ALL LOCAL STATIONS WITH AN “ALL WAVE"
COUPLER.

6 efficlent hook-ups In At
each box or sent for
ten cents to cover
maliling.

radlo dealers or
scnt prepald on $6
receipt of price..

Made and Fully Guaranteed by

SHEPARD-POTTER CO., Inc.

Dept. P, 35 South River St. Plattsburgh, N. Y.
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Wise
“What do you do when you get some-
thing ending with ‘R. 8. V. P.'?" asked
the social movice.
“Don’t let 'em fool yau,” .answered the
ndio fan. “There dsn’t any such send
ag station.”—Washington Star.

The Philanthropists
Wife (with first checking account):
“Oh, Jobn, the bank sent me back all the
thecks I paid hills with last month, so I
laven’t spent anything!—American Le-
gion Weekly.

Ticket Agent: “Your train is 1:50.”
Cohen: “Vell, make it vun forty-eight,
und T take it."—Crosley Radio Weekly.

She Knew “Pop”

This chap rat in .a fashionable ecoif-
feur's shop with his little daughter,
while his wife was having a marcel wave
put in her hair.

The little daughter, as she played
about, patted her father’s bald head and
aid in a loud voice, that all customers
could hear:

No waves for you, daddy—you’re all
beach.”—The Rilent Partner.

Plenty of Others Like Him

Not long ngo 1 was told of a bank getting dis

*
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Fone Fun For F | -

during the summer, !.&‘l on their

receipts is printed a legend
like this:

“Your salary is your M

—a confidential m‘-\“

be disclosed to anybody else.”
the boys in signing this receipt
“] won't mention it to anybody.

just as much aslamed of it as
—O0ld Colony News Letter.

P

<

Too Plain for Politics

“This radio §a a wonderful
reaching the public.”

“It has its disadvantages,” (!(!-'--m-1
“If you happen to

Senator Sorghum.

means of
&

say something you want to take

next day, there isn’t a chance
out and say the interview was

—Washington Star.

Unanimous

Judge: “What brought you hu'ﬂ".!_

Prisoner: “Two Policemen.”

Judge: “Drunk, I suppose?”

Prisoner:
York Times.

——

Likes Fairy Tales

“You sold me a radio set about two

weeks ago.”
“How do you like it?”

“Yes, hoth of them."—Nesw

“I want you to tell me everything you

leaid abont that set all over again.
couraged.”—RBirmingham Age-

vhich takes on a number of young men | Herald.
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experimental M' L ol fiande
= ’ How she ‘:{A--‘ 'LJ. "
variable condenser be connecte
put cireuit?
A As far as
circuit is concerned it m
ence whether the rotor or
 variable condenser is co !
grid. But when you start t
sct there is a decided
condenser is properly sh
should be, then considerably le:
capacity will be observed if
denser is connected correctly. ‘The rul I
Mbllowasthﬂt.howﬁ -

always run to the grid. m, < I
M*‘

—

el
JT

1

The reason is this: The
sisting of copper or tin foil on the back
of the panel protects the sta ary
plates from any effect of your hand. The
rotor plates are also protected, but
the rotor shaft, pro
through a hole in the shield and come
out of the panel 4o carry the dial and
knob. Since It is impossible to shield

i
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this shaft, the way to do is to make sure
that the unshielded part is not connected
to the grid. That is why the rule says,
alwnys to connect the stator to the grid.

Question. Some of the “B” batteries
advertised recently have been built with
a vertical rather than a horizontal spac-
ing of the cells. \Why have these been
changed?

Answer. Some sets have a cabinet
with a shape which accommodates a tall
battery muchb ecasier than it does one
which is short and broad. For the con-
venience of such sets, the battery manu-
facturers have recently designed the “B”
batteries which you describe. They oc-
cupy considerable less floor space in the
bottom of the cabinet. They have the
same life and performance as the more
ordinary arrangement of the same

of cells. ]
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Performance

Thermiodyne is tte FIRST and ONLY six-tube radio re-
ceiver to bring in any desired station by a SINGLE turn
of a SINGLE control to a SINGLE pre-determined dial set-
ting, with a purity of tone and clarity unmatched by any
other receiver.
Thermiodyne appeals particularly to the non-technical’ man
or woman wko wants perfect performance with easy opera-
tion. It may be used with any type antenna, or, under
favorable conditions, with none; with dry or storage bat-
teries and with any make tubes.
1—S8ingle Control.
2—No Outdoor Antenna Necessary.
3—No Directionai Loop.
4—Meter or Kilocycle Pickup of Stations in-
stead of meaningless numbers.
5—CANNOT Squeal or Howl.
6—CANNOT Radiate.
7—CANNOT Distort.
8—Newspapers give Time and Wavelength,
9—Thermiodyne picks them at the Exact Setting
Every Time.
10—No Logging; Nothing to Remember,
11=Stations of Different Wavelengths Cannot
Interfere with each other.
12—Six Tubes; Three Stages Thermionic Fre-
quency, Detector, Two Stages Audio Fre-
quency.
13—Distance, Volume, Clear as a Bell, without
fuss or excuses.
14—A 180-degree Turn of the Single Control is
Like an Instantanecus Tour of Dozens of
Cities.
Beautifully built in fxauisite aenuine mahog-
:;1'{ :::'!;\a:nv.«lth space for all batteries for dry $14O
Insist That Your Dealer Demonstrate Thermiodyne
Made and Fully Guaranteed by

SHEPARD-POTTER CO,, Inc.
P

Dept.
35 So. River St.
Plattsburgh, N.Y.

20M READERS
Paul, Minn,,
August 26, 1924,
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The Editors:

o

Just a few regarding your Rapp
PROGRESS,
I wish to that I gained a lot of

knowledge al -imﬂo and its working:
through vour one isswe of August. I
is so elear m‘&'sy to understand, 1 «ill
surely see thathl get them regularly.

I have purchased the Radio
and Radio —===¢for about one year, bu:
your © issue has given me a better
understanding than the other two ior
one year.

\We are not all college professors and
not ul! familiy With some of the draw-
ings, as they are often marked poorly
or not at all.. The old bucks are now
taking to radio more than the young
ones are willing to spend more if
they are set right. Wishing you succes
and will boost it whenever I get a chance.

Yours truly,
| J. HENESCH,

317 Iglehart Avenne '

| (We are glad that Mr. Henesch likes
our efforts. " As we have mentioned be
fore, this magazine ia designed for »
class of readers who are intelligent, but
lack a techmieal training in radio engr
‘neering Suggestions or eriticisms from
our readers are always welcome. i you
think of any way we can improve our
articles, please send a memorandum of
Iit into the editor.—FEd.)
!

INSIDE OF POWER SPEAKER
Continued from Page 7
with the magnetism to cause the div
phragm to move either up or down bv
| not a succession of both. This would pive
a single knock in the loud speaker but
no musical tone.

The Non-Power Types

The description of the instrument just
given applies to only one of the models
put out hy the manufacturers. In a»
other style there is a horseshoe magnet
of particular shape which wsupplies 8
large amount of flux and which needt
no polarizing winding or connection 10
the “A” iuttery. Of course, the mag
| netic strength will not be eo great in 1
ias that oltained from the battery cur
| rent.
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Special Features for the October
15th Issue of Radio Progress

A big sending station shoots music into the air. Do you know
how it reaches your aerial? There are two paths by which the waves
may reach you and sometimes one is better, and sometimes the other.
See “RADIO WAVES THROUGH SKY AND GROUND " by
Dr. Alfred N. Goldsmith in the next issue.

When you look at a variable condenser and see the plates turn
around and around, doesn’t it seem foolish that these can switch the
music from New York to Chicago and from Chicago to San Fran-
cisco? How does it accomplish so much in such a little space? It 1s
simple when you read about it in “HOW CAPACITY WORKS IN
A CONDENSER,"” by Horace V. S. Taylor.

Many fans have superheterodynes or are thinking of building
this very popular set. Many articles have explained the detailed
workings of the various parts, but it isn't everyone that can trace the
path of the music through one tube after another, particularly when
some of the tubes are reflex, as in the Radiola Model. A road map
and description of the path of the program through the set will be
given in ““TRACING THE MUSIC THROUGH A SUPER-
HET.,” by Oliver D. Arnold.

Are some of your friends good natured liars? If not, why is it
that they can get so much more than you can with a cheaper appara-
tus? Some pointers on getting the best out of your set and also
hints on checking up to see whether your friends are speaking the
truth will be found in “WITH A GRAIN OF SALT,"” by Harry A.
Nickerson, in the October 15 issue of RADIO PROGRESS.




