JULY 1924

RADIO AIGE |

Masgaszine of the Hour

o WITH WHICH IS COMBINgD

(Radio Topks

!
i ,FI

r,m

In
This
Issue

A Portable Tuned Im-
pedance Reflex.

Latest Developments of
o || the Wizard Circuit.
1 By John B. Rathbun.

Short Wave Transmission
and Reception.

Vacuum Tube Efficiency.

Announcing a Radio Fa~
vorite Popularity Contest.

Hints for Summer Radio.

Radio Age an<d Radio
Topics Features, Pictures
i and Latest Diagrams.

Radio in Other Lands.

Corrected List of Broad-
casting Stations.

Lot Our Hook ups Be Your Guide] @



www.americanradiohistory.com

NEW YORK

/7

"

114 SO. WELLS ST., CHICAGO
ST. LOUIS

Vet G ncert wafor
W

/jfT/\N '

M D SPEAKER

AND
;‘L

wﬂ/ __._

MAKERS OF THE FAMOUS

#TH O
ot 1) .* S,
M g@o d-—"ﬁ“—"’/" i

LY

RED SEAL
PHONOGRAPH
ATTACHMENT

Oldest and Largest Distributors of |:

SAN FRANCISCO . |

www americanradiohistorv.com


www.americanradiohistory.com

A six-tube set completely
self-contained! No need
fo open case to operate

No exterior
loop or

antenna
required

ot

oo

Listening, with the keen-

est pleasure, 10 musiec and

voices in the cities they
have left behindl

b
oS

Lively orchestras cater-
tain these boys, miles and
miles from sivilization.

Receiving the latest mar-
ket reporis, the latést
news develapments, with
the aid of the Zenith Radio
Companion,

TRADE MARK

Zenith — MacMillan’s Choice

Encased in a Light Traveling Bag!

Here’s a six-tube radio set that’s entirely
self-contained —tubes, “A” batteries,
“B’ batteries, loud speaker and loop
antenna complete, and it's a Zenith!

‘Packed into a small, beautifully finished
traveling case-—much smaller than the
average suitcase—this new Zenith is the
most compact set ever made giving
clarity, quality, volume and distance,

Do you see those two little buttons
close to the handle? Those are the
controls, In order to operate the new
Zenith Radio Companion you simply turn
the controls to bring in the station you
want—then for maximum volume you
swing the case so that the loop is facing
that particular station. Youa will be aston-
ished at the clearness with which the
music and the voices come through—and
in what volume!

Think what it would mean to you to
be able to take one of these new Zeniths
with you on your travels and outings.
A real radio set—the exclusive choice of
Donald B. MacMillan for his Arctic ex-
pedition—yet so compact that it takes up
no more space than a light traveling bag!

Thinlk of the fun you could have with
this set—the dance music you could listen
to on mooniit nights—the orchestras that
would play for you as you and your pals
gathered round the camp fire—the com-

Zenith Radio Corporation

McCormick Building
Chicago, lllinois

"into a traveling case!

panionship it could give you on your
motor parties—at the bathing beach. Pic-
ture the enjoyment it could bring your
guests at the house-party or the week-
end gathering.

Again, think how such a set would
while away a lonesome evening in that
dreary out-of-town hotel—what a god-
send it would be to that invalid mother
—to that dear relative or friend who must
spend weeks and months in the hospital!

But if you have already been initiated
into the wonders of the Zenith, you don’t

need be told the extraordinary use you
could get from this new taodel or the fun it could
give you.

Just the knowledge that you could pick up this
beautifully finished case—even as vou would pick
up your hand bag—and take jt with you across
<ily, country, lakes, mountains, and s&if turn those
two coulrols and be able to listen at a moment’s
notice to the- world you have left behind—that
thought alone should be encugh to suggest the
infinite delights provided by this new Zenith Radio
Companion i

You will want to know more of this remarkable
set—so light and compact, so easy to operate, so
wonderfully convenient. You,will want 1o see it
for yourself, at the very earliest moment. No ear-
phones, you understand. No outside antenna, Yet
clarity, volume, quality, dis-
tance! A real Zenith, packed

The height of luxury
~motoring to maslel

When three js cbmpany
at the bathing beach.

A constant source of
entertajnment and
delight to the invalid.

i e e e e et

ZENITH RADIO CORPORATION,

Your name and address PR .
on the conpom and thesen: | Dept3-F ,328 5. Michigan Ave., Chicago, Ill. f
pon placed in the mail, will Gentlemem 3

bring you full particulars. Please send me

A Mt —— —— | S— — ——

R

Radio, including fult particulars of the new Zenith
Radic Cempanion.

illustrazed literature on Zenith

|
...................... _,l

LOEN GO
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A Chat With
the Editor

FEIVHE EDITOR takes this op-
l pattunity o weleome nto the

big RADIO AGE family the
many other thonsands of readers who
are with us this menth hecause of our
purchase of the magazine, RADIO
TP,

Moewish o assure our new read-
ers that the same editorial policies
which have miande RADIO AGE
one of the most popular of practical
radio periodicals will be foliowed
carefullyv. We believe that ounr
method of printing only the hes
of coustructional data and plenty
ol it will resule in comtinued pros-
perity and growth,

Our magazine has again occu-
picd Jarger guarters and has in-
creased tts organization in both the
basiness and  editorial departments.
Russell L1 Topkins, an efficient and
expericiced magazine man, becomes
Associate Editor, and Hlarry oA Ack-
erhurg 1s advertising managet.

For hath of them we bespeak
vour wood will with the assurance
that they will extend to you the
moest willing co-operation,

Radio as an wdustry is to step
forth nto a new era durine the
coming ninety dayvs. Improve-
mends i apparaties and more stable
conditions of manufacture and sale
will place the business on a higher
plance.

Tmimense numbers ol new  en-
thusiasts are getting into radio

datlv. To all these recruits and to
our foval {ollewers of the last two
vears we stuggest that vou do not

| EADID A0H, b, il to read each issue. New fea
aril sodd. Wdlilicntion: Cftiees tures for RADIO AGILL are in
~ Dearborn $t,, Chicagn process of devetopmoent, to the end
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Uivix Axnersos, Tecliceal Aoostant o B N g
Lo L. Lasw, Chonlatian Sinestr I'he next few issues especially
Al BaoBanmis, Br eov Muaitrger <shauldd  be  watched Cl"!*'(f‘]_\'. for
| R when plans now under way are
Uerfrepie Al RELRY - 1 Py o -
HAKRY A ACKERBURG fully developed, RADLIO AGIE will
i be bigeer, hetter and mare of a
Eusters Represcntatives necessity 1o the conscientious radio
DAVIDSON & TIEVEY " han cever before
17 West 42nd Sureel, New Vork City tan than cver betore,
‘ Telephone, Lonzucre 1698
i Advertising forme close on the 10th of the month Py, %
" e oodute 0 fsous
| Applicants for membership in A L. C. M
| e f
| Vot i v Apeil 4, 1824, 05t 2 . o
" ier Hre ey Al SLREY —Editor, RADIO AGE
‘ Copyright. 1024, by RADIOQ AGE, Inc.
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TRADE MARK

REG.USPAT. GFF,

HE first tuning dials were ungain—
ly in appgearance and crude in
nce. Some years ago this

“A stight dewviation leads to
a great.error.””

~ Confucius company'pefrfected the Tapered Grip

(Eimary s T P e Dial, moulded from lustrous black
p AT R bakelite, that has since become stand-
e o ard equipment on all Grebe Receivers.
~ 'This and other details of Grebe

%Wj} Y craftsmanship are fully protected by

patents granted and pending.

Ask your Dealer or write us

OTFc|R e gensrarivs A. H. GREBE & CO., Inc

Receivers are licensed

ST e s 3 Van Wyck Blvd. - Richmond Hill, N. Y.
Oct, 6, 1914 . Western Branch: 451 E. 3rd St., Los Angeles, Calif,

~WWW.ameticanradiohistorv.com
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The Magazine of the Hour

From Foto Tupes.

THE LOUDEST OF ALL LOUD SPEAKERS

And a permanent one, too! Ethel Hirsch, a traveler on board the S. S. Cali-
fornia, enjoyed a concert on her portable so well that she wanted her fellow
voyagers to share it. So she dropped the ear phones into a giant ventilator on
the ship. Immediately passengers on the entire deck could hear the concert in
clear, forceful tones, Try it the next time you travel o’er the brine.

www americanradiohistorv.com
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A Portable Tuned Impedance Reflex

craze was at its height, the writer

did a considerable amount of ex-
perimenting with circuits which were
primarily designed for compactness, and
among these circuits were several reflex
types. At first the reflex principle made
an appeal to e because of the dual role
played by the tube, but after playing with
these circuits for some time I learned
that the conventional form of reflex sel-
dom lived up to expectations because of
certain losses which took place in the
radio frequency phase. Beautiful in
theory but particularly “punk’ in prac-
tice, was the conclusion arrived at after
Experiment No. 5 had been filed away in
the archives.

In the first place, I never succeeded in
attaining any great degree of radio fre-
quency amplification when the conven-
ticnal untuned short wave transformers
were used, and as regeneration in the true
sense was impossible with these circuits,
there was much left to be desired in the
way of distance reception. Again, the
tubes which gave excellent results in am-
plifying radio frequency currents gave but
poor amplification in the audio phase, and
so on through all of the usual troubles
met with when radio frequency is used.

Only One Peak

Theoretically, a single tube reflex with
a crystal detector gives one stage of
radio amplification, one stage of audio
amplification, and rectification or detec-
tion. Practically, the full benefit of this
dual action is never realized when an un-
tuned radio transformer is used as a
coupling for the reason that there is only
one single wave length on which the trans-
former gives peak amplification, and this
peak is not so very high at that. The cir-
cuit is never perfectly tuned in and this
results in much less volume and range
than we would expect at first glance. It is
imperative that we have perfect tuning
both in the tube and detector circuits if
we are to obtain maximum results in re-
gard to distance, volume and selectivity.

With an untuned detector circuit we
must depend entirely upon the condenser
and tuning inductance in- the first stage
for selectivity, and when we are in the
vicinity of a powerful broadcasting sta-
tion this single control alone is not suffi-
cient.

! AST Summer, when the portability

By JOHN B. BATHBUN

With this idea in view, I next tried a
reflex circuit in which tuned air core trans-
formers of the neutrodyne type were used,
the secondary of the transformer being
tuned in the usual way with a 23 plate
condenser. This was a very decided im-
provement and the volume and selectivity
became at least 50 per ceut better than
before as the entire circuit was now tuned
to the incoming frequency with a sharp
amplification peak at the transformer out-
put. However, there was still one fault
remaining and this was the regeneration
and partial rectification that still took

TWO CRY.STAL CONTACT
(I} ziverre

e 2

JJIIIIIII_II@;I;I[
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¥

i
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76,3
COMMON CRYSTAL DETECTOR

place through the grid-plate capacity of
the tube, The inductance of the trans-
former primary in the plate circuit was
sufficient to cause oscillations in the cir-
cuit even when the primary coil was re-
duced to as low as 12 turns. That the
tube acted to a limited degree as a detector
could be easily proved by lifting the cat’s
whisker off the crystal and at which time
signals could still be heard with fair
volume. .

It now occurred to me that these oscil-
lations could be suppressed and at the
same time that the audio amplification
could be increased by giving a negative
bias to the grid of the tube by means of a
small flashlight battery placed in the grid
circuit, Trial immediately proved the
worth of this theory and from this time

www americanradiohistorv.com

on there was no further difficulty with
free oscillations and the audio amplifica-
tion was tremendously increased. In fact,
the latter was great enough to operate a
loud speaker with enough volume to hear
it in every room of a large five-room
apartment. A 1000-watt station, two
blocks away, could be tuned out “cold”
with very little loss in volume. The trans-
former used was a typical neutrodyne
transformer with 15 turns on the primary
and 65 turns on the secondary.

Transformer Takes Space

Still there was much to be desired in the
set even though the tuned transformer
gave far better results than the &gil u
tuned type. The neutrodyne transipim
took up a great deal of valuable spate-and
at times there was a considerable display
of body capacity which most certainly:w:
not desirable. At one time it seeme
I had reached the end of the line an
my carefully developed reflex circuits were
only partial successes at the best. At no
time was the volume of the tube doubled
as it should have been, according to the
principles of the circuit, and the distance
received was only comparable to a rather
indifferent regenerative circuit.

About this time I had an opportunity to
use a well-known factory-made radio fre-
quency set that employed tuned impedance
coupling instead of transformers, and the
excellent performance of this little set at
once opened the gquestion as to whether
tuned impedance couid not also be em-
ployed with profit on a reflex set. This
was tried some days after with mest grati-
fving results and the circuit is shown in
diagrammatic form by Fig. 1. The radio
frequency transformer is eliminated but
the audio transformer (AT) is still used
as before.

Starting at the left of Fig. 1 we have the
familiar fixed coupler (FC) which was
used in both the “Baby Heterodyne” and
the “Wizard” circuit described in past
issue of RADIO AGE. The primary coil
(L1) has 28 turns of No. 24 wire while
the secondary coil contains 60 turns of
the same size wire. Both coils are wound on
a three inch tube according to the details
given in the March issue of this magazine.
Tor very long aerials it is likely that bet-
ter results will be had on low wave lengths
if a few turns are removed from the sec-
ondary coil (L2), while with short aerials
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it may be necessary to add a few turns to
(L2) in order to get the higher wave
lengths. This sort of coupler, when once
properly adjusted, eliminates the taps and
many controls necessary with the ordinary
variocoupler and as a rule gives sharper
tuning with less loss. The secondary coil
is tuned to wave length by the (0.0005mf)
variable condenser (C1).

35-Turn Honeycomb Good

A 50 turn honeycomb coil (L3) forms
the plate impedance coupling and is tuned
to wave length by the second 0.0005mf
variable condenser (C2). The use of the
two condensers (C1) and (C1) in combi-
nation with their inductances makes tuning
very sharp and selective. Don’t be at-
tached to the idea that only a 50 turn
honeycomb will suffice at this point, for
with many aerials a 35 turn honeycomb
will give just as good results. In case that
a honeycomb is not available, then about
40 turns of No. 26 D.C.C. wire on a three
inch pasteboard tube, or 35 turns on a
four inch tube will do just as well. The
use of a four inch tube permits of the
condenser (C2) being placed inside of the
tube.

This circuit requires a hard amplifying
tube such as the UV-201A, C-301A,
UV-199 or the C-209. Soft detector tubes
like the UV-200 or C-300 cannot be used
owing to the high plate voltages that must
be carried. Very good results can be ob-
tained with the UV-109 or C-2990, and as
this is to be used principally as a portable
set it is very desirable that these tubes be
used. The WD-11 or WD-12 are not good
as radio frequency amplifiers and should
not be used, although the low voltage de-
manded by these tubes makes them very
tempting for use on a portable receiver.
It has been found by experiment that a
“B” battery voltage of 67.5 volts gives the
maximum results and that 90 volts gives
but little improvement. A considerable
" degree of audio amplification is had with
45 bolts but a higher voltage is desirable.

At “C” in the grid circuit of the tube
we have a three cell, 4.5 volt flashlight bat-
tery with its negative pole to the grid of
the tube. This gives the grid a negative
bias, and as before explained, reduces the
tendency toward free oscillations and
greatly increases the volume of the audio
stage. No grid leak nor detector is used
as the tube acts only as an amplifier.

The Crystal Detector

Now we arrive at one of the most im-
portant parts of the circuit—the crystal
detector at {(CD). This is in series with
the plate, primary coil of the audio trans-
former (AT) and the “B” battery. Im-
pulses from the plate pass through the
crystal, are rectified, and then pass to the
audio transformer where they are in-
creased in voltage at the grid of the tube
by the step-up ratio of the transformer
(AT). The tuned impedance (L3} is con-
nected to the input side of the crystal and
to the plate in such a way that the radio
frequency pulsations are forced to the
crystal and yet cannot short circuit to the
“B” battery because of the inductive re-
actance of the coil. This coil, however,
allows the direct current from the “B”
battery to flow freely to the plate, but will

The Magazine of the Hour il
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not permit of oscillating current flow in
the opposite direction.

There are many crystals or minerals
which will operate satisfactorily at this
point and there are others which will
hardly give audible signals, Galena is a
poor mineral to use as it does not stand
up under the heavy plate current, and the
same is true of pyrites. Of all the simple
crystals used, the best all around results
were had with a silicon crystal combined
with a silver or gold catwhisker. The
silicon crystal can be used in the ordinary
detector stands and seems to improve with
use. The silver or gold catwhisker does
not corrode nor oxidize and seems more
stable in operation than the copper or
bronze wire.

Best of all the crystals tried is the
two crystal type in which one crystal acts
in the usual capacity while the second
crystal is used as a catwhisker in contact
with the first. The particular make of two
crystal stand which gave very satisfactory
service was the ‘“Harco,” the general de-
sign of which is shown in Fig. 2. The
signal strength was comparatively high
and the adjustment was very stable so
that there was little tendency toward get-
ting out of adjustment through vibration,
and the crystals were not microphonic.

It was discovered in these experiments
that the design of the crystal detector
stand has much to do with the efficiency
of the circuit, and that certain stands gave
much better results than others even when
the same crystal was used in either of the
holders. Crystal detector stands having
large diameter end, placed close together,
gave very poor results regardless of the
crystal used. An example of the type of
stand to avoid is shown in Fig. 3 where
the end caps (m) are large in diameter
and close together, thus giving a very pro-
nounced condenser effect which practically
short circuits 50 per cent of the radio cur-

www americanradiohistorv.com

rent which should pass through the crystal.
Fully half the current jumps across from
one end plate to the other without going
through the crystal at all. The detector
of Fig. 2 suffers very little loss from this
effect as the plates are well apart and of
small presented area.

For Inherent Capacities

There is another stunt that may or may
not improve the volume of the reception
according to the design of the crystal de-
tector stand. This is the deliberate addi-
tion of capacity across the crystal as
shown by the dotted lines at (K3), to be
used only with detector stands which have
a very small inherent capacity. Properly
proportioned, this condenser will act as a
small reservoir for the waves and will
prevent the flow of the reverse waves that .
ordinarily takes place te a small extent
through all simple crystals. It is a com-
monly accepted idea that the crystals
allow the waves to flow through the con-
tact only in a single direction, but this is
not exactly true, as there is always a small
amount of leakage of the reverse waves.
The small condenser, if of exactly the
proper capacity, will effectively stop this
leakage and will correspondingly improve
the rectification. With the detectors ex-
perimented with, the capacity of this fixed
condenser varied between the limits of
0.00015 and 0.00035 mf,

While almost any good audio trans-
former (AT) can be used in this circuit
with success, 1 had the best results with
the small “Hedgehog” transformer which
at one time proved both effective and eco-
nomical. As regards tone, the five to one
ratio is slightly the best but the ten to
one ratio gave greater amplification with-
out intreducing much distortion. For a
portable set, such as we are describing, the
“Hedgehogs” are ideal as they occupy only
one-quarter the space volume demanded
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ore donventional tvpes IEowauld
thet the very small volume of wron
contmned oy the care of these transtforn
ers reduses the core losses o a runupum
widd henee the transtormer i~ much maoye
sensitve than those Targe types which cone-
tain about a quarter pound ol sheet Tan-
nalions

Lo s

(8 A

Next owe come Lo the subject of the
nxed bvpass condensers which i many
circiits are consilered as hemg so ocssen-
pad to the proper Tunctioning ol the en-
vk, Usually these nyed condensers (K1)
and (R23 are shown connected across
both the primary and secondary corls ol
the audie transforniers for hypassug e
radio Trequency current avound the hivh
mdductance ol the ranstormer windinges
While theoretically wuch condensers ane
ncessary Lo prevent choking back the
fow of the radio Trequency curvent. yvel i
jragtice s s not
diesiralide, sinee 1he disteibuted
ol the <ecamdary wielings o the
ondary ol owsually attiowent o Bypiss
the RE without the further addition ot a
tved comdensers The use ol oK and
CR20 G be determined byoexperiment,
and o the arrcmt works wirhowt them they
~hould b oratted o st the o
ct 1= not eritical to the capacity o3 ihe
condensers and alsvost anviliing beiween
0.0005 and 0.00235 will operatc Condensey
Rt i aiwavs advisiable

S | Tl AR, HE 0

i‘\li);h'Hy\

e -

A

Size of the Panel

The minimum <ize of panel which 5t s
desirabile 1o use s oa iU s 3-To inches, hut
i ease mowimng upis o be considered, a
Txldxi-1o dnch panel is advised T oas
guite difheule to et at some of the con-
nechions  for soldering o the smaller
pancl, but of cowrse 1t can be Jdone il one
has the patience.

The sometric view of the completed set
is shown by g S where the relabive loca-
fron of the parts can he clearly seen The
wires i Lhis view are numbered (o corve-

spond wuh rhe nambers oo the wiring
diagram ot e 10 hut as some of the

wires are necessarily hidden behind the
parts in the dsometric, it s hest o Tollow
the wiring conneciions of Uig. 1 or al least
check up the conuections by thiz Jiagram.
While izometric views are very usefol in
showing the gencral grrangenient of the
apparatus and the location oi the longer
runs of wive. vet they often lead o «dis-
cussions when they are used Tor making
connections.

Preliminary tuning to wave length i3
performed by the secondary condenser
LCy while condenser (O adjusts the
iube output [requency so that the radio
ireguency current will not short circuit
through the “B" battery. These two con-
trols vombined give a high degree  of
selectivity, and powerful local stations
which would ordinarily leak past the lixed
coupler andd condenser ¢C1) are met with
a sccond check Dy the coil {L3) and con-
denser (C2). St further, the crvstal
detector itseli has a decided effeet on
celectivity, so that we have at leasi three
adjustments which tend to Oler oui n-
desired stations.

Operation No. 1 oconsi<tx of adjusting
the orystal o s most sensitive poil by

roving the handle of (he detector avound
uniil the movable contact comes mto con-
fact with g goad “hot spa This o more
vasily done an this set than with the ordi-
nary plam orysial sel Lor the reason that
the radio wives acting upon the crvstal
are given g predaminary amphhcation by
the tube, and secondly Tor the reason that
the receiver will <hrick or howl it the
crystal i~ ol the hot spot,

Just at this point 1 would ke (o men-
tion (hat the orvstal detector s an -
cator of free oscillations m the tabe or can
be made 1o show whether the tobe 1 act-
mg properly as an amplilier or improperts
as o detector 1T the cirenrt s not hal-

Plese s Tl

CARDINAL BROADCASTS

Patrick Cardinal Hayves of New York
City is shown above at the microphone
of Station WEAT broadcasting his first
public message on his return from
Rome. The broadcast was arranged
through the Catholic Charities.

anced properly or ir the “C7 battery is
nol giving the proper negative biag Lo the
wrid of the tube. then the tube will acl as
a detector in a plain regencrative circuit
and there will be no auwdio amplitication
10 the tube s osoillating, the cryvstal will
nol be effective and the set will operate
equally well with the cat’s whisker on or
off of the vrystal.  Under these condi-
tions, the sct will operate at a fair velume
withoul the crvstal in circuit al all. When
the tube is acting properly as an ampli-
ey, there will be a ferrific how! in the
phones the instant that the catwhisker is
hited off the crvstal, This ix a sure test
Yor free oscillations, and 30 vood volume
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~oexpected, tiv the howl test” by liung
chee catwhisker,

Save Filament Current

With the ery=tal properly adyusied as
above, pext turn the dad of (U1 1o about
the middle of the and then rock
102y back and lorth very slowly unul a
sgnal or voice 1y hewrd, Now readjust
Oy umid the signal 1= at @ maximum. and
adjust the rheostat until the filament tem-
prrature is proper for the groatest signal
sirength. If the st inal does not result
mogeltig a station, move (U1 slightly
and repead the +C2) adjustments and
ricostat until a station is heard  After the
station s brought e al ils best value by
the above means, readjust the crystal de-
tector,  Seme e experience will he
reguired belore you can cause the sel to

\(,'.hil'

deliver ats full volume  Never turn the
Pubee vheostar tou far as thos tends (o
catise howhing and uses an uanecessary

aniouant of lament current

A fiwed Wvpe ol erystal detector s con-
vienlent because no adiustment 1s neces-
sarys but one the giher liand the maximun
volume cai never be obtained from such a
erystal on all wave lengths. A crystal
detecton is sensitive to variations in wane
lengths . 5o sensive, inoract, that o sta-
tian can olten be tuned o amd vut wath
a cvvetal adyustment alone Henoe, 10 we
are ty have maximum volwme amd selee-
ity we must have adjustment m the
cryvstal, This adjstment is not so Qifh-
cull as with the stiple crystal set, and s
very ecasly bandled when one is accus
tomed 1o a crystal and knows where o
fmd the hot spols.

In operating s cocut 1 should be
remembered that 10s excecdingly selective
and that the condenser tuning adjustments
must be very caredully made to brmg in
a station.  Fer thiz rea<on vernier con-
densers are an absolute necessity since an
vighth turn ol the vernler is often sufficient
ts bring m a station and then to knock 1t
oul completely. Fortunately the dials can
be logzed Jor difterent wave lengihs just
a: with a neatrodyvne, and when a station
i brought in, the condenser  sellings
should he recorded i a memorandum
huok that the station can again be
brought In by veturning the dials 1o the
proper positions,

Best Aerial 60-75 Feet

Now we come Lo the question of the
aerial. or the beat results this should
e from 60 feel 1o 75 feel long.  1f the
acrial iz much shorter than this, 1 will he
Jitficult to bring in distant stations and
the signals will be weak on Jocal. 15 much
longer than 73 Teet we will lose selectivity
and the et will he notsy due o the greater
vmbace of atmospherics,

This s mentioned here for the reason
that we have had reports from cur readers
on aerial lengths ranging from 10 Teet to
400 feet, and of course no cirenit will
work properly at either of these extremes.
Tair results, about 60 per cent of the re-
sults obtained with an outdoor aerial, can
Ie had with an indoor acrial of about 40
i length,  On lecal statious, not more
distant than S0 miles. such aerials deliver
a fair volume but are deficient in regard
to distance.
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The Magazine of the [lowur 9

“Radio Age” Buys “Radio Topics”

ITH this issue RADIO AGE, “The
Magazine of (he Hour,” takes
over “RADIO TOPICS,” for-

merly published by the Topics Publishing
Company in Oak Park, Tl

Henceforth the combined publications
will be known as RADIO AGE, with
which is combined RADIO TOPICS.
Editorial, publication and advertising
offices will be located at 500 N. Dearborn
St., Chicago, the main offices of RADIO
AGE.

The staff of RADIO AGE will here-
after be in charge of all editorial and
advertising matter formerly used by
RADIO TOPICS. Efforts are heing made
beginning with this issue to combine the
best features of both magazines into one
bigger and better RADIO AGE.

Readers of RADIO AGE will notice
many new features on scanning the July
issue, while TOPICS readers will find sev-
eral departments of RADIO TOPICS
incorporated in this issue, in addition to
the regular RADIO AGE features.

Subscribers to RADIG TOPICS will
receive the new RADIO AGE as usual,
with no extra charge for the combined

features. Advertisers will be given the
same considerate service in the hope that
readers of both publications will be united
into one big happy famnily. Wo effort will
be spared to turn out the mosl authorita-
tive and valuable technical articles in
future issues of RADIO AGE, and inter-
esting features, liberally illustrated with
up-to-the minute pictures and drawings,
will attract the lay reader.

Technical inquiries seni to RADIO
TOPICS during the past few weeks have
been turned over to RADIO AGE and
answered with the technical efficiency that
has made RADIO AGE a by-word for
dependability during the past few years.
All other correspondence will be taken
care of faithfully and carefully, with the
full co-operation of the former editors and
publishers of RADIO TOPICS.

RADIO TOPICS readers are urgently
asked to correspond with the combined
magazines and to take advantage of the
many opportunities and services rendered
readers without any charge. Criticism
and comment are more than welcome at
any time.

RADIO AGE, with which is combined

RADIO TOPICS, has entered a new era
in the radio feld. Each issue will sur-
pass the preceding one in every classifica-
tion, and it is our carnest prediction that
before the end of this year RADIO AGE
will be the lcader in its field and the
recognized authority on radio throughowt
the world.

Attention ol both RADIO AGE and
RADIO TOPICS readers is called Lo the
RADIO AGE INSTITUTE announce-
ment on page 51 of this issue. The IN-
STITUTE is a TOPICS feature which we
hope will be of particular benefit to ama-
teur experimenters and manufacturers
who want RADIO AGE’S technical O. K.
on their radio sets and parts.

The results of important INSTITUTE
tests will be published from time to time
in RADIO AGE.

The “Radio Favorite Popularity Con-
test” announced on page 22 should be wel-
comed by the hundreds of “fans” who
want to give their favorite radio an-
nouncer or entertainer a boost.

Here’s hoping!

MAKING IT A RADIOC SUMMER

Kadel & Herbert.

Hardly a camping trip this Summer will be complete without its radio equipment. No matter how far you go, you can’t
be so far that your radio won’t reach a broadcasting station. Here “father and son” are shown whiling away a dull after-
noon by tuning in the distant city on their reliable portable set.

www americanradiohistorv.com
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Transmission and Reception

By FRANK D. PEARNE
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Now, summing up the advantages of
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and of course this changes the wave
length.

The entire transmitting unit is sus-
pended on springs in order to prevent any
change in wave length from vibration,
Now about the short wave tuner. No
doubt there are many of our readers who
would like to listen in and make tests
on these waves. The construction of such
a set is practically the same as the longer
wave tuner, with the exception of the
winding of the coils. Cutting down the
number of turns in all the inductances
will do the trick. For those who wish to
construct a new set for the purpose, the
circuit shown in Figure 1 is suggested.

The vario-coupler used here should be
rewound to suit the case. After stripping
" off the winding, the tube should be wound
wth twenty turns of No. 20 double silk,
or cotton insulated wire. These turns
should be wound with a piece of twine
between thern, and after the winding is
finished the twine is removed. No taps
are taken off. The euds of the coil are

anchored by drilling small holes in the.

tube and taking the ends down through
one and up through the other.

It is best not to use any cement to
hold the turns in place, but if one cannot
wind the coil tight enough to hold its po-
sition, then a wvery thin application of
celinloid dissolved in acetone may be used,
but it should be very thin. The primary,
or aerial inductance, is wound on top of
this coil. First wrap the winding with
two or three layers of empire cloth. This
may be a strip of cloth about one inch
wide and should be placed nearer to the
bottom than to the top. Over this wind
six turns of No. 20 double cotton covered
wire, separating the turns in the same way
as those of the first coil. Before these
turns are put on, however, lay a strip of
cotton tape lengthwise of the coil, leav-
ing the ends long enough to fasten the
ends of the wire by means of a needle and
thread. The coil, wound on the tape, will
hold it in place.

The rotor is wound with fifteen turns
of No. 20 wire. The condenser, which is
shown as shunted across the tenininals of
the secondary winding, should be of small
capacity. From 5 to 11 plates will do
and it should be equipped with a vernier
adjustment if possible. A 43 plate con-
denser in the aerial circuit will help in
getting close tuning, and this also should
be a vernier. These are about all the
points which differ from the ordinary
tuner, In the circuit described in Figure
1 the circuit is as follows: from the aerial
to the rotating plates of the 43 plate con-
denser, from the stationary plates to the
top end of the 6 turn coil and through this
coil to the ground. The top terminal of
the secondary winding (20 turns) to the
stationary plates of the 11 plate condenser
and through the grid condenser to the grid
binding post on the tube socket. The
lower end of this 20 turn coil is connected
to the ground, the revolving plates of the
11 plate condenser, the negative terminals
of both the filament and plate batteries,
and to one side of the .001 M.F. fixed con-
denser. One terminal of the tickler coil
{rotor) is connected to the phones and to
the remaining side of the .001 fixed con-
denser. The other side of the rotor is

“THERE’S MUSIC IN THE AIR”

From Foto Tupics.

And what could be a better place for dreamy music than a moonlight night, with
a blazing campfire and a jovial companion? Here two hike-weary camper,s are
tuning in on the cheering melodies from some distant station. The stillness of the
night adds volume to the improvised loud speaker shown in the picture.

connected to the plate binding post on the
tube socket. The filament and rheostat
are conunected in the ordinary way as
shown. The 2 megohm grid leak is con-
nected across the grid binding post on the
socket and the filament hinding post on
the socket.

The standard UV-201-A tube will work
very well. This should be supplied with
a plate voltage of approximately forty-
five volts, and the filament should be con-
trolled by a 25 ohm rheostat. If the
201-A tube is used, the filament may be
operated with four large dry cells. The

wiring should be done with good heavy

wire such as No. 14 tinned copper, and all
connections should be carefully scldered.
There are many things to be taken into
consideration in the coustruction of a
good tuner. Larger coils and condensers
than necessary are not practical. Tt will
be noticed that short wave stations will
come in at the bottom of the condenser
scale and, if too many plates are used, the
zero capacity of the condenser will be too
high, and likewise too much wire on the
coils will increase the resistance.

If the circuit has a high resistance, it
will be found that it will not tune sharply,
so for good construction do not neglect to
keep this fact in mind. There is no im-
mediate prospect of much improvement
in clearing up the ether; consequently the
interference problem will probably be-
come worse bhefore it gets better, and for
this reason it is a good plan to take advan-
tage of every little detail which will help
in making for good reception. Most of us
know from experience that many of the
little things so often suggested as im-
provements and savers of energy do not
always seem to improve the set as we

( Continued on page 40)
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Short Wave Experiments Succeed

Radio engineers of the U. S. Naval
Research Laboratory were so impressed
with their results of recent experiments
with short-wave transmission and recep-
tion in daylight, that they have designed

"a new short-wave transmitter for the

Naval Airship Shenandoah, according to
Dr. A. H. Taylor, chief of the laboratory.
) Through the co-operation of amateurs
in over forty states, some stations a thou-
sand or more miles distant, have secured
excellent results in two-way communica-
tions on 3,000 kilocycles or 100 meters,
in radio telegraphy and also in radio-
phone transmission tests. The reliability
of short waves and their ability to carry
for long distances, especially in the day-
time, Dr. Taylor points out, have resulted
in the construction of a transmitter which
will go as low as 80 meters with a steady
wave. He believes that short waves do
not follow ordinary transmission laws.

The short-wave Shenandoah set just
completed and tested during the past
week is for use on 3,000 kilocycles. This
set was designed for use when the Shenan-
doah goes to the North Pole, where it
will be daylight most of the time. It is
cperated by a 24-volt storage battery,
kept charged during operation, but good
for a number of hours transmission in
an emergency. Telephone transmission
for a short distance, as in making land-
ings and mooring the ship, can be han-
dled by this set, and also CW transmis-
sion. A motor generator will supply a
plate voltage of 730 volts. In keeping
with needs for economy in weight and
space aboard the airship, this one-wave
set is both small and light.
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COLLEGE GIRL BUILDS OWN SETS

Gloria E. Hollister, daughter of Dr. Frank C. Hollister, of New York City,
would rather tinker with tubes and potentiometers than attend an afternoon tea-
dance with her flapper friends. She is president of the Radio Club of Connecticut

College and is an expert in radio matters.

working on a set of her own design,

Congress Shelves Radio

Legislation

Washington, — Adjournment  of Con-
gress lefl radio legislatian still unenacted.
The vest regular session will convene in
December.

Should a special session be called after
the nalional neminating conventions, it
would nol take up raclio.

The White bill has been mecting with
aome opposition, through the effovts of a
lobhy working against any plan that would
strengthen government control of the aiv
it is contended the radio industry is siilt
in its infancy and therefore should not be
subjected to too much control by any gov-
ernment department.

In thiz connection, it 1s argued that the
present plan. which  was  decided  on
through a seviex of voluntary conferences,
1< all right now and that there will e
plenty of time 1o consider changes at the
Se35101.

That is also about the standing of the
Dill bill, which 15 designed to amend the
copyright law in order that copyright pro-

Here she is shewn in her laboratory,

ductions can be Droadcast without pav-
ment of royatties.

Although the arguments of the various
authors before the committee made a dis-
tinct impression at the time, vet i the
hill were to come to a vote, it wouald
stand a very good chance of passing.

But members of (he committee sayv Lhal
there is little hope of geiting it on the
calendar. and they feel convinced that the
hill, with all other radio legistation, will
go over until next winter.

Of course, Lhe advocates of all this
planned fegislation will keep at work try-
ing to influence Congress,  Bul they face
the jam that always occurs al the close of
a session, as well as the difference of
opinion concerning the werits of any of
the plans that have been suggested.

Music Clubs Broadcast
The musical clubs of Union College,
Sthenectady. N. Y., made their Anal pub-
lic appearance for the zcason of 1023-24
last month when they preseuled a pro-
gram of college music from WGY.
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The Meagazine of the Hour

Discovers Radio Wave
Is Slower Than
Light Wave

AN FRANCISCO. CAL—The du-
covery thar the radio wave travels
| slower than light has been announced
hy Capt. I T See professor of mathe-
patics in the Undied States Navy, govern-
ment astronomer at Mare Island Navy
Yard, and well known authority on the
theory ui cther.

N
s
(g

Accordimng o Capl Seu rado
wave travels around the globe with a
velocily of 103,000 miles a second, while
light travels 186,000, Capt See considers
that his discovery in the velocity of the
propagation of the radio wave about the
carth may prove the mos=t notable step in
the development of the wave theory since
Roemer's original Jiscovery of the veloc-
v oot light in {075,

Outline of Theory

An outline of the c¢hiel conclusions is
condensed below:

“The mean velocity of the wireless wave
was found to be about 173,000 miles per
secotid. This hgure is about 13,000 miles
per second less than that of Light, but ten
vears ago we did not suspect the cause,

“2. In March last a wireless signal was
sent from ihe sending station near New
York to Warsaw, Poland. and redected
back in 0.54 of a second of time. The
double distance is 8300 miles, and the
transmission comes out abour 158000
miles per second.

*3. The mean of the two independent
delerminations of the wireless wave is
165,500 miles per sccond.

Phenomenon Explained

4 What is the cause of this? This-
The actheron or particle ot ether is only
one-four thousandth part as large in di-
ameter as the hydrogen molecule, so that
compared (o ordinary molecules of the
size of oranges the actherons would be tike
smoke from a cigar, and moving with a
velocity ol 204,000 miles per second. The
wave travels through the solid earth as
well as through the air and free space
azbove the air, but is much resisted in the
solid globe. As the ether is 689,321,000.000
times more elastic than air in proportion
Lo 1s density—thus alinost infinitely elas-
tic—the moedium cannot sufter a hreak in
its continuity. vet the movement above
the carth is held back by the <lower move-
ment of the wave in the earth. The re-
sistance i the glohe thus acis as a drag
enthe wave at ils base. The result 1= that
the wave bends around the earth, as long
kuown yel heretotfore not generally under-
stood.

=5, This bending is quite avalogous
to the change of [orm of water waves as
they run ashore—the top of the wave
gaing on the hase.

“The vesults are of interest in connec-
tion wilh the wave theory of magnetism
and the cause of umversal gravitation,
because they bear on the cause of the
fuctuation of the moeoa's mean motion.”
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Operating the Detector Tube

LTHOUGH it has long been
A known that it is possible to oper-
- > ate the gassy or “soft” type of
detector tube without a grid condenser
or grid leak, the latter method of detec-
tion is far more commonly employed,
possibly because the listener gets his re-
ceiver working well without any knowl-
edge of “grid bias” or of “characteristic
curves,”

Perhaps another drawback to former
methods of showing the grid bias scheme
of detection is that the required “C” bat-
tery was shunted across a potentiometer.
This practice soon rtuns down the “C”
battery and adds unnecessary expense to
the set’s upkeep. However, by a slightly
different connection of the “C” battery,
this objection is removed and the battery
wears out only through the same depreci-
ation that it would undergo were it stand-
ing idle on the dealer’s shelves.

To understand just how we may detect
without a grid condenser, we must study
for a moment what is termed the “char-
acteristic curve” of the tube. This is a
graphical representation of the relation-
ship between the voltages impressed upon
the grid of the tube and the current in
the plate circuit which is drawn from the
“B” battery. Tubes differ in their char-
acteristic curves, but a representative
graph for a soft tube like the UV200 or
the C300 is shown in Fig. 1. The hori-
zontal axis is divided into units for the
grid voltage, with zero or no voltage
shown at the center and negative and
positive voltages on either side.

&
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Figure 2,  Grid bias control can be used
to advantage with any circuit. Here's one
which will work well for broadcasting or
amateur waves, constants for eack being
given in the article,

The “Bends”

With a negative 3 volts there is scarcely
any current flowing in the plate circuit.
But as the voltage 1s increased toward the
positive, the current increases sharply,
being somewhat more than one milliam-
pere (onc thousandth of an ampere) at

By BRAINARD FOOTE

zero volts on the grid, Thence the re-
latiouship is quite uniform for a while
and the “curve” is a straight line. With
a positive charge or “bias” on the grid,
of 2 volts or thereabouts, the curve bends
over to the right and from that point ou,
further increases of positive voltage have
less and less effect. There are two dis-
tinct ‘‘bends” in the curve, and when the
grid voltage 15 adjusted in some way so
that the tube is operated at either of
these points, detection occurs.

Why is it that the tube detects only at
these two bends? Assume that we set the
grid voltage to negative one volt. At that
point, the current through the telephone
receivers in the plate circuit is about 0.7
milliampere. The incoming signal energy
sets up an alternating voltage in the sec-
ondary circuit which is impressed upon
the grid, As the signal energy alternates
from positive to negative, it adds to or
subtracts from the normal grid voltage
of minus one an equal amount, perhaps
changing the grid voltage from minus 2
{o zero.

When the alternation on the grid is
positive, the grid becomes zero, and the
plate current increases to about 1.2 mils.
‘When the alternation is negative, the plate
current drops to about 0.4 mils. These
variations in the plate current are not
equal, even' though the fluctuations of
grid voltage which produces them are
equal.

If the plate current changes were equal,
the effects in the phones would be equal
and opposite and no sound would be
heard at all. The effective current which
causes sound in the receivers is equal to
the difference between these fluctuations
of plate current and is equal to the in-
crease, minus the decrease. The increase
is about 0.5 mils and the decrease 0.3
mils. Hence the effective plate current
is 0.2 milliamperes. Of course the actual
voltage of the incoming signal is less than
is indicated, but the result is the same.

Most soft detectors operate best with
a negative bias on the grid and use there-
fore the lower operating point. This is
more economical, anyway, since the plate
current drain on the “B” battery is only
about half of that required for detection
on the upper point. However, both points
should be tried, and it is necessary to
reverse the “C” battery shown in the
circuit to do this.

A Sample Circuit

This grid bias plan can easily be used
in connection with any soft detector tube
and any circuit. It will not work with
a hard or amplificr type of tube because
its characteristic curve is practically a
straight line and the variations of plate
current would then be equal and opposite.

Fig. 2 gives the well-known three coil
regenerative receiving circuit which is so
popular today because of its easy oper-
ation, selectivity and sensitivity. The
primary has but a few turns and is the

www americanradiohistorv.com

The Magazine of the Hour 13

by Grid Bias

customary “untuned” coupling windirg,
The secondary is tuned by a variable con-
denser, while the tickler controls the feed-
back. The grid return lead is made
through a regulation type of “C” bat-
tery of 3 to 424 volts and thence to the
movable arm of a 300 or 400 ohm poten-

tiometer. This is shunted across the “A”
ar
>
g 4 CHARACTERISTIC CURVE
& SOFT DETECTOR
TUBE

N
S
&
3
S

2
N
3
N INCREASE

DECREASE
iz VR I B
-
' OLTA

e ¢ GRID Vi GL
Figure 1. The characteristic curve of

the soft detector tube shows the relation-
ship between veoltages impressed upon the
grid and the current in the plate circuit.

battery and by the correct ¢ombination
of the “C” battery voltage and thewvolt-
age picked off the “A” battery by the
potentiometer contact, the grid may be
varied from a normal voltage of negative
five up to positive five.

A good rheostat is of value in such a
circuit, for the detector voltage should
be adjusted to a point just below the
familiar “hissing” sound. It is not neces-
sary to adjust it afterwards, but each
time the set is turned on, the detector
rheostat should be set just below the

hissing point for best sensitivity. The
“B” battery is 2244 volts. Sometimes

variations of a few volts in the “B” bat-
tery will help a little, but generally
speaking, this is not the case. When the
“B” battery voltage is altered, a readjust-
ment of the potentiometer makes the tube
sensitive again. Different “B” hattery
voltages alter the chatacteristic curve and
call for a different grid bias to adjust it
to the above-mentioned “bend.”

Iig. 3 1s a photo of a model receiver
constructed according to the circuit cf
Fig. 2. The regular 180 degree vario-
coupler is used in connection with a vaz:-
able condenser of .00025 mfds. capacity.
TFor broadcast work, the coils should be
wound with No. 20 wire, although a
smaller size will do equally well for the
tickler coil. The primary should have 15
turns. The secondary, starting one turn’s
space from the primary, is wound with
60 turns, while the tickler has 30.

This construction was followed in the
set illustrated and then the coils were re-
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wound for amateur O W,
primary and secondary weve
No. 1o wire Tor sharp tuning.
formed the primary and 25
arv.  The tickler was wound
turis of No, 20 wire,

receplion. The
wound with

I“ve turns
the second-
with 20

Easy Regeneration

One  highly  desirable feature ol the
grid bias defection method s the great
mcerease ol sensinvity when the wube is
away from the point of regeneration.
When very close to regeneeation, the dit-
ference In sensitivity between the two
nwethods s not s¢ pronounced, but with-
out regeneration the tube s far more
sensitive than with a grid condenser. At

first glance this micht nol seem a very
greal advantage, Dut 1t really iz, for 1w is
poszible 1o attam the same >|gm1] strength

from a distant broadeasting station with
considerably less feedback than 1s neces-
sary with the grid condenser, This means
that the operation of the set will e much
more guict aml from
noises,  And the very fact
atton need not be
means a g mprovement in
ion,

reception of local

regeneration
that regener

Live

quality of

concerts with

detcctor and two stages of aodio, the
cquality s considerably bettered by using
very e feedback and the grid bias

scheme. This 1 only natural, Lor fess ve-
generation nmeans better clariy,  And the
same senitivity can be obtaised with less
feedback,  The grid becomes less affecied
by hand capacity disturbances when it s
directy connected to the secondary wind-
ing and the tuning of the set 18 n that
way improved.

All e all, the condenser-less detection
wdea bads tair 1o iI'LC:L'd\'(_’ in popularity
onee Jt1s tried out by a few hsteners and
found to be a more sc,m:mm and satis-
factory [ashion of detection,

War Vets Hear Convention

Salt Lake City, Utah--Thousanids of
wounded and disabled American veterans
of the grear war, patients in haspiials and
instituiions “listened In” oon the delib-
crations ol their comrades ol the Dhs-
ablud American Vewerans of the World
War, gt the organization’s fourth annual
rational convention, in Suh Lake City,
June 23 to 28, The clabovate musical pro-
eram and addresses of the nitial conven-
Lion session on June 23, in the world-
fanious Mormon Tabernacle, were broad-
vast lo all parts of North America over
KDYL radio station in this city. Madame
Schumann-Heink, famous prima donna,
sang “The Star Spangled Banner™ and also
gave a repertoire of arias as part of the
opening day’s program, All of the musical
and vocal selections, addresses by
cuished guests and speeches by pational
nilitary :md disabled veterans’ leaders,
were broadeast by KDWYIL, which is in
charge of ., C. Mailander, a wounded
veteran of the great war,

One of tlw subjects to be taken up by
this Summer’s radio conference will he
cmergency work, Sceretary Hoover's radio
executives are working out other details
and planning for the organization of sev-
eral research and development committees,

distin-

Figure 3
The pote ntmmc I

bumd favout of the three coil tickler
cand the C battery adjust the grad 1o the proper w

[four
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Pler st which uses nwo grid condenser.

The Heart of the Radio

By ERNEST WALKER SAWYER

Chiet Engineer,

The grid leak 1s far more Imporlant an
item ina radio sct than the safety valve
of a gteam engine, It should really be
called “The Ileart of the Radio,” as it
controls the dow of electrons m the cir-
cuit.

Electrons are the lhitle fellows who
carry the music from the antenna to vour
Your anlenna may be perfect and
vour tubes may be operating at remark-
able efficiency, but if the electrons do
not move along the path to your ear in a
smooth aud orderly manner, the music
s chstorted,

Your volume depends very much on
the grod current and divectly on the plate
current.  An important tactor which de-
termmes the end current 15 the number
of negative clectrons which are atiracted
to the grid from the filament. The nega-
uve charges on the grid sometimes reach
a point where they practically stop the
low of plate current.  The grid current
piles them up. Unless a grid leak is in
use, the tube will huupu choked up and
vill not operate.  If the grid leak 13 the
incorrect size, the mhc will only partially
gperate.

The grid leak condenser permits ncom-
ing signals Lo enter vour tube without loss
of energy in the grid leak; hut the grid
leak is the true controller of the gystem.
If the negative charges on the grid are
permiited to accurmulate, they simply clog
the circuit.  The grid potential is low-
ered and the plate current s lowered.
The grid leak permits the excess to leak
off, thus restoring the plxie current to its
normal value.

Each tvpe tube, each individual tube of
same type, each variation in voliage, cur-
rent or in strength of signal, requires a
variation in grid resistance for maximum
efficiency and that variation 15 covered
by engineers of the Radio Corporation as
foliows:

enrs
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Elecorad
WL and WDIL2. ... 2103 megohms
VRO o 78 5 caeon 2 to 2 megohms
LTS v B ST coene. 2109 megohms
UG8 . e ee o mern . 210 9 megohms

A arid leak resistance between 2 and
5 megohms 1s sausfactory for averapge
work. A resistance between five and me
megohims 13 somewhat better for weak
signals,” according to a popular defini-
iion,

At first thought
acvise use of a
very set, but the public
Lot want so many variables. so the next
est thing is to adopt for each tvpe set,
that fxed leak which gives best average
reaults on local stations.

From the foregoing, it is casy to see
that when vou have once found the cor-
rect grid leak for the particular set, tubes,
antenna, ground and station, vou \houlfl
be assured that the resisrance should re-
main exact.  You see (herefore. thal veu
must use utmost cauation in purchasing
only those leaks that are properly made
by responsible people. Insist that your
grid leaks be certified, correct and guaran-
teed.

In a further article T will describe the
proper method of manufacture of certified
ericd leaks.

vou would naturally
variable grid leak for
as a whole do

MORE ABOUT TUBES

in the
operation of a Radio set. Another
Felix Ander-
this

Tubes are all important

article on Tubes, by
son, will be found on page 17,

issue.
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No “Summer Slump” Found in Radio Interest
Here Are Some Suggestions to Maintain the

Efficiency of Your Set

The extent to which this is turning out
to be a real “radio Summer” is becoming
niore apparent with the ever-increasing
efforts made by broadcasters, manufac-
turers and other interests in the industry
16 set a high-water mark of perfection
for radio reception during the coming
weeks.

Because of the flood of inquiries re-
ccived during the past month, RADIO
AGE has decided to publish in this issue
what it considers the most vital factors
for the successful operation of a radio
set during the hot season.

Stations Stronger

Little difficulty should be experienced
in securing good reception in the Summer,
because of the fact thal during the past
vear the power of sending stations has
been materially increased.

This status is expected to eliminate

many of the previous difficulties noted
during the Summeyr season, nol to mention
numerous improvements and refinements
in receiving apparatus now on the market.

All these situations will undoubtedly
result 1n greater satisfaction to the radio
enthusiast and the upkeep of the high
pitch of interest which characterized the
entire month of June.

The radio fan who heeds the following
suggestions will be sure of a successful
radio Summer. Here they are. Study
them closely:

That Portable Set

Put your set in the pink of condition.
Whether yvour radio receiver is to be used
at home, at the seashore or in the moun-
tains, see that the connections are gone
over and tightened up, that old batteries
are replaced and that a good set of tubes
is installed.

Camp Aerials

In camping with a radio, if your receiver
is one of the antenna type, erzct your
aerial wire from the camp to a brauch of
one of the tallest trees in the immediate
vicinity, If thunderstorms are prevalent,
it will be found advisable to erect an addi-
tional antenna not over ten to twenty
feet ofi the ground. That type of aerial
is not so readily influenced by atmospheric
disturbances. An aerial of this character
can be of any length from 100 to 200 feet.

Loose Coupling

Whether you use a recetver which oper-
ates from a loop, or a recetver which
cperates from an antenna, the sensitive-
ress of the receiver should be reduced in
times ol atmospheric disturbances either
by reducing the filament temperature or

“UNCLE ROBBIE” TELLS ’EM HOW IT'S DONE

Kadel & Herbert.

The guiding genius of the Brooklyn Nationals is telling the radio world, through WEAF, that his team is about to go
into the fray and lick the New York Giants beyond recognition. By the expression on Robbig’s face, he seems fairly con-
fident that his team will turn the trick. Whether his prediction was true is another story. The New York and Brooklyn
baseball clubs are using radio to good advantage this season, doing their broadcasting direct from the ball grounds.
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www.americanradiohistory.com

16

b loosenmye the coupling” <o that the
Fost oosulis magh e obtanged from vour
o On the otier hand if
nusphiciie condions are cood. the bla-
inent teperpiure <hould be readjusted o
normal that the seusiiiveness of the
receiver might be mereascd and recepiion
obtamed from broadoasime statiens Jo-
cated at meater distances The Tong low
acrial ur the loop tvpe of recenver will
cive  marked  relicl s summer trom
aunespheric disturbances

RADIG AGIZ jor July, 1924

wal siatens

e

Portable Grounds

e that you have a goad ground con-
nection when the acnal » used. 1T <ich
cannot be ehtamed at the camp or at the
ceashore, the cquivalent of a goud ground
connection can be had m the use ol a
paece of wire 100 to 200 feet in length laid
over the surface of the ground and directin
uederneath the aerial

Guard Against Moisture

Recelving apparatus in the camp <hould
be suly protected from mosture  and
dampiess. A moderate amount ol mois-
ture  and  dampness may not anterlere
with the operation of the average 1ype
of teceving set, buae at least the et should
rot be allowed to get wet by exposure 1o
raw or inclement weather

Tuning Portable Sets

Broadeast hereners should hear momind
that the elecincal constant of aerials
crected at the <eashore or inoa camp,
1y be quite different {rom the elecirica
constant of the acrial ueed with the same
selat hume  This means that slavon:
formerly heavd at home will not come in
at the saame point on the dials o the camp.
It ~hould wot he ditfeult (o locare new
positiens for such tests atter the st
CYVENIBG® operation

Phone Cords

With regard to bead telephones e sur
thar the headset cord i< not worn: that
the conncections are tight at the back
the headphone amd that the caps are al-o
vereswed down tisht

halteris, amd new e
connections: protect the
e lower aerial
e disturbances are pres-
acrial when recention
favarable, and hat

Tu~rall 1ye-h
tehiten up all
veceiver fromo
when aimosrl
ent oand 4
conditions

D=0

ate
vour headset = m gead condrien

s

What results did you obtain with

your radio during hot weather?

RADIO AGE will be glad to print
the best letters on this subject from

l" SUMMER FANS
i

fans.

“Radio Dead Spot” Revived
DX recepsion has boeen logzed
number ot distant stattens Dyoan
naless receving set gl Montauk
L[ owhah until now has boen behieverd
by many radio experts 1o be o dead spot
Jur other than nearby docal ~tanons
Thi~ performance vesuited rom a hasty
experment  conducted under the super-
vison o D Francs LeRoy saverler, of
Flushone 1o 1o anventor of the Saterlee
Cols another 1o the list of

from a
anten-

['eme .

ul
sihevement~ already credifed to the ine
ventions of this well-known =cientist.

adids

Known as Dead Region

Government maps havie proclammed the
narrow  strip of  land between Block
leland Seund and the Atlantic ocean as
Being quite dead for western sending sta-
11oh-

S0 far as known, previeus scientific in-
vestigations Tor radio recepuion have heen
tutde and ot 1 generally reporred that
sets conveved to Montauk Pomt by vaca-
tonlste, even when operated under the
Best workmyg condiiions with long aerials
on high hills and connecled (o good
grounds, have Tailed to prok up any other
stations  than Boston  and  Springneld,
Masy,

Privious to Dro Satterlee’s experiment
the onzest distance over known fo have
Been broughl in at Montank Point was a
( hicage ~taton. recerved en a hive-tube
set with headphoncs.

Dr Satterlee motoved 1o his summer

WHAT ARE THE WILD WAVES

Tie Meagusine of the {lowr

bungalee on Montauk and <et up o four-
tube antennaless recenver Expenments
crued Tor several days and o number ot
distant ~tatiuns were logeed daly, madud-
g Clicaco, Minmi, Oriawa, Pivshurdh,
Canton and Washineion b C

No sceniic evplanation has vet been
made Dy Dr. Satterlee as to the reasons
lor the existing “dead =por™ formerly
condemmned by all swho had attempted 1e-
ceplion al Montauk,

Dr. Savterlee used a Moon C2A
hooked up with his antennaless
with the Sarterlee coils

st
CIrcuiL

Radio Helps Isolated

Up o sable Island. Canada, WGY s
church, school, newspaper, and theatve for
the mhalntant~. Witime 1o WY re-
centlv, Harold F.o Hewry . superintendent
of Humane Estabhshment, stated. “We
on Sable Island, heing a e savine stavon,
liave no schools or church and the steamer
enly visits us three or four times a year
MWe depend on radie broadeasting tor
church =ervices, concerts and news, The
WGY Plavers have my best wighes and
I hope they never rade.”

ZR-3 to Use Radio

Plans for radio communication with
the German-butlt ZR-30 the new @ant

arship of the Navy, when she crosses the
north Adantc carly in Julv, are going
1orward through the cooperation of the
U, 5 Weather Burcaw and the Naval
Communication Service.

Idlas Tieplsen

SAYING?

This fair beach flower is demonstrating that the outdoor girl is taking to radio
this Summer. Between dips in the ocean at Atlantic City and lazy canoe trips, she

can tune in on a nearby hotel's syncopated music.

Atlantic City?

www americanradiohistorv.com
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How to Get the Most Out of Your

Vacuum Tubes

By FELIX ANDERSON, Technical Assistant

OMEQONE at some time made the
remark that a chain was no stronger
than its weakest link. A mighty
practical and sound statement which can
be applied to practically any material
thing in a figurative way. Interpreting it
into radio, we might say that a radio re-
ceiver is no better than its weakest part.

Much has been said about the tuning
components, their construction and uses,
miuch has been written and said about ar-
rangements thereof, and still more has
been said about circuits and methods of
connecting various tuning arrangements.
But in the idea of the writer, little has
been said in the methods to use to coax
the utmost out of the veritable heart of
the circuit—the vacuum tube.

It is not the intention to furnish the
reader with a lot of details of the history
of the discovery and development of the
receiving valves—information of that nat-
ure can be obtained from practically any
collections of facts on radio and its past.
Ou the other hand, the writer knows from
bitter, expensive and heartrending experi-
ence that a few details on the most ef-
fective manner to use in approaching a
vacuum tube with the intention of extort-
ing maximum efficiency therefrom will be
without question appreciated.

It brings back the fond memories of
the sad end of our first tube, which passed
away peacefully after long vears of faith-
ful service, because some thoughtless ex-
perimenter presented us with a drawing
that applied the plate battery potential
across the filament terminals, In those
days we didn’t know how to protect the
filament with fuses, and only had a vague
idea that if the B battery (which in
those days consisted of flashlight Dbat-
teries) were applied to the A battery
posts, something would happen inside of
the tube—maybe the plate would melt—it
was too expensive to try it out.

In general, nowadays, about the same
conditions exist among the bugs who ex-
perience the thrill of buying their first
triode. They purchase one, plug it into
the tube socket, and if it doesn’t work,
they blame it on to something. If they
happen to have an incorrect conncction
and it burns it out, they say—well, never
mind what they say, but if they miss any-
thing it usually is not their fault.

What Kind of Tube?

One of the commonest questions that is
asked a radio man is the old one with
moss on it, “What Kind of a Tube Shall T
Buy?”

The choice of tube depends upon several
things. They are enumerated as follows:

1. Battery Supply.
2. Circuit Used.
3. Kind of Reception Desired.

So, first of all, no matter what kind of
set you want to build, you have to consider
the source of power for lighting the fila-

ment and whether dry cell or wet cell
batteries are to be used. This goes fur-
ther into the detail of how much money
one desires to expend upon the original
outlay and maintenance of the receiver
to be operated. If you have a lot of

money to spend it is a wise thing to em-
ploy the tube that uses wet cell sterage

Kadel & ITerbert.

AN EFFECTIVE RADIO PLEA

Little Jimmy Davis, son of James J.
Davis, secretary of labor, recently
made a plea over the microphone at
Station WRC in behalf of the starving
children of Central Europe. Jimmy is
a forceful orator and made a favorable
impression on all his listeners. After all,
“like father, like son.”

batteries as a source of current supply.
On the opposite side we have the man
who wants to make his set economical as
possible, and for him the dry cell tube
is to be specified.

But we have two or more different kinds
of dry cell and wet cell tubes to choose
from,

www americanradiohistorv.com

Classifying the Tubes

First of all, the UV201A tube can be
operated on either dry or wet cells, hut
it is decidedly a wiser move to operate this
type of tube with a good six volt storage
battery. With this tube, we have its hig
brother, a comparatively monster current
cater, the Western Electric tube. DBoth
of these tubes are good tubes, and both of
them represent the means of obtaining the
greatest volume regardless of current
consumed.

The UV201A tube makes a good radio
frequency amplifier, a much better audio
frequency amplifier, and a fair detector.
The WE tube Is a wonderful radio fre-
quency amplifier, ouly fair as a detector,
but gives beautiful audio frequency am-
plification.

We therefore find that if we want a
tube for detection purposes the wisest
thing to do is to invest in a UV200, when
the filament source is a storage battery.
We do not insist that the UV201A will not
detect—whal we are trying to put across
is that the 200 tube is designed for de-
tection purposes, and should therefore be
used.

Now if I were huilding a radio fre-
qguency circuit I would very serionsly con-
sider the UV199 tube as the radio
frequency amplifiers. These little tubes
are wonders when it comes to that, be-
cause they are built for that purpose.
They make good detecilors, and good audio
frequency amplifiers, when one considers
their input. The only thing oue can pos-
sibly hold against this little triode is that
its volume does not come up to the six
volt tube, And that’s saying a lot for a
little tube like that.

We have had good success with WDI11
tubes in regenerative detector circuits, but
not with radio frequency circuits. At
audio frequencies the tube shows up some-
what better, but all in all, we find it best
this WD11 and its sister, the WD12, to
straight detector circuits. In fact, we
doubt if there are many sefs now in use
that really use more than three WD11
tubes: a detector and two stages of audio
frequency, unless a push-pull power ampli-
fier is used. Now, then, we hope that we
have a sort of a basis to work from.

Handling Tubes

From the time that the tubes leave their
manufacturers they are handled by this
fellow and that, by this freight hand and
that, and if you are a wise radio man,
make the salesman whom you are bargain-
ing with test the tube you are going to
buy. We remember when they used to
have sets in the stores and we used to put
the tube in the socket to make sure that
it was really good in an operating test.

Never handle or permit your tubes to
be handled roughly. That is, if you want
the filament to be in one piece, and keep
the grid from touching the plate. A tubs
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Radio “World’s Fair”? To Attract Thousands
New York Show Surpasses All Expectations

HE first Radio World’s Fair, which

! is to be held in the Madison Square

Garden, New York City, from Sep-
tember 22 to 28, under thc auspices of
the Radio Manufacturers’ Show Associa-
tion, is attracting morc universal attention
than any other commercial exposition ever
held in this country.

Leading newspapers here and abroad
are devoting columns to the coming show
which promises to be the largest and
most complete exhibition of scientific
achievement ever staged.

As nine-tenths of the exhibiting space
in Madison Square Garden has already
been contracted for and as the remaining
ten per cent is oversubscribed, it is prac-
tically a certainty that the exposition will
be forced to spread oul and take in the
69th Regiment Armory, located just across
the street. Notwithstanding the fact that
the coming show will be for radio manu-
facturers of national reputation only and
the opening date is still several weeks off,
Manager Kerr now has almost enough
applications in hand to fill both buildings
and new requests for space are coming in
by every mail,

Foreign Division Planned

Among the new features to be intro-
duced this season will be a “Foreign Divi-
sion” in which many of the important
radio interests abroad will be represented
by carefully selected official exhibits. The
European manufacturers and inventors
are said to be making elaborate prepara-
tions for their initial invasion of America
aud they promise to furnish the radie
fans of this country with a few real
surprises.

Another important innovation will be a
special “Board of Radio Authorities,” now
being chosen with greal care, which will
award suitable prizes to the most merito-
rious wireless inventiong perfected during
1924. The competition will be open to all
and no entry fee will be charged. In addi-
tion to presenting each successful inventor
with a medal, a diploma or cash, the jury
of experts will also endeavor to assist each
inexperienced successful inventor to mat-
ket his or her Invention to the best
possible advantage at no cost. Public
demonstrations and tests of the new in-

ventions will be held daily and many -

startling devices will probably be brought
to light.

Extraordinary feature programs will be
put on every afternoon and evening in
which the most prominent radio geniuses
of the age will appear personally. There
will also be a series of broadcasting ex-
periments made during the show which
will enlist the services of the ablest radio
engineers and the most powerful broad-
casting stations of the entire world.

Dealers to Be Helped

Special arrangements have been made
for the accommeodation of dealers from
all parts of the country who are expected

to attend in large numbers, Two hours
per day, from 11 A. M. to 1 P. M., will
be set aside for the exclusive transaction
of business between exhibitors and whole-
sale buyers. The general public will not
be admitted until one o’clock every after-
noon and the show will remain open until
eleven o’clock every night. Through an-
other special arrangement the exposition
will be open on the afternoon and night of
Sunday, Septemher 28, which is the clos-
ing day. :

At the close of the New York show
the exhibits, booths and decorations will
be taken to Chicago and from there the
big spectacle will be moved on to Los
Angeles. The local, Chicago and Cali-
fornia expositions will be identical in
almost every detail.

Manager Kerr plans to establish one of
the finest experimental radio stations
obtainable in the tower of Madison Square
Garden at an early date for the purpose
of enabling an official committee to con-
duct preliminary tests with the hope of
solving many of the most perplexing
radio problems of the present day. A de-
tailed report by this official committee
will be announced on September 22. The
preliminary tests are also expected to pave
the way for the success of the ultra-
important trans-oceanic and trans-conti-
nental broadcasting experiments which are

to be made betwecn September 18 and 28.

Amateurs tc Compete

The Amateur Builders’ Contest, which
will be of an international character this
vear, will be a good sized exhibition in
iteelf, Entries are already coming in from
Furope, South America and distant points
in this country. Space enough to display
several hundred sets has been reserved and
twenty-five valuable prizes will be awarded
to the winners.

“Radio Age” to Be There

RADIO AGE, the Magazine of the
Hour, will have a booth and exhibit at
both the New York and Chicago radio
shows. Manufacturers, dealers and “fans”
attending these shows are cordially invited
to “drop in” and get acquainted with the
magazine and those who are helping to
make it the leader in its field.

At the New York show, RADIO AGE’S
booth will be Number 15 in Section L.
Look for it, you eastern fans!

At the Chicago exhibition, to be held at
the Coliseum, the RADIC AGE booth
will be Number 4 in Section S.

A detailed program of the events and
daily schedule of the New York Radio
Show will be published in the next issue
for the guidance of fans who expect to
attend.

“THIS IS STATICN 2LO SPEAKING”

Xadel & Herberl.

Raymond G. Chassevant, shown in the picture, spoke those thrilling words into
his receivers and the household heard them fly from the loud speaker with all the
force of a local station. Many fans are having a lot of fun talking through their
own loud speakers. Conmect your head set across the primary of the transformer
of the first stage of your amplifier, the “B” battery being connected and the tubes
turned on as usual. Then talk into your head set as shown in the photo and your
Joud speaker will repeat what you are saying.

www americanradiohistorv.com
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The Station That Happiness Built

How a Mixture of Technique and Human Nature Made

JHAT ie it that makes a radio

/Y hroadeasting station popular in

the eyes of the thousands of fans
who “listen in?”

Can it be the EGOBE alone®  Or the
sireneth of the <tation: the contests 1l
bolds —or merely the personality of the
announcer?

If such a question could he answered,
the country would know less Iroadeasting
Men venturing into rthe broad-
st eld would be able 1o know LicTore-
hand jus-t how that “indescrthahic”
something that makes—or breaks —vadio
slations

Stattan WIP Iocared on the Gimbel
Brothers Dutlding in I'hiladelphia, perhaps
]‘1\ come closer to solving the question ol

"What Makes a Suecessiul Broadeaster?”
than any other in the field

Na given recipe was followed: no stern
rides rnapped ot and followed (o the let-
fer. Suceess came naturally Tecause only
I

iailures

Vjr ErQ

a few fundamenial principles wove out-
Hined at the heginning,
Happiness Succeeds
Afier all i said amd done, the enly vital
veason for WIS suceess seems 1o he
Tiappiness: or a Sound Misture of Radio

Koowledee wivh a Liberal Duose of Haman
Natwre. That's the prescrintion.
The managers of W1 looked over the

Toie Tst of faflures and h:\'u‘—'li!u!'u.\ aned

canie 1o the conclusion that voy can’
please all the ponple sl the tines v vag
can give cich class of peopde their 1
at heing pleasad
This (h'(i[iv\'(}, N “mn('l'\’flt'll [0 }‘\ik‘k
men to guide s etheread destiny. They
ed for rudio ports where experd
l\mx\\]u lee of hroadeasiing apraratus was
nevded. They wa men dml put them
where they belonged: m the technical de-
partments of the station.

Then thev logked arcund for
voung mea who duln’t kinow <o
aboul radio as a science, but who
know something ol human nature. Men
who know just when Lo tarn off the Mow
of Jazz music and imsert a dash of Beethao-
ven instead. They wanted men whose
voices sounded as i they hadn't a care in
the world. and who could be happy all
evening with nothing more than a homely
microphane staring them in the Tace.
These men were found—technical ex-
perts and human beings as well, The for-
mer were given full charpe of making
WIDP' heard for thousands of mjl(«" the

SO
much
did

latier were told (o make the s atum a
symbol of happiness and care-free good
cheer thai would turn homes m O ren-

dezvous of laughter.

The technical men succeeded: but their
work would have bheen in vain had it not
heen for the irresistible personalities of
the men n the studio, coupled with their

WIP a Winner

By R. H. HOPKINS

almost uncanny abitity 1o el what sixty
per cent of radio listeners want o hear.

WIP Heard in Europﬂ
CThis 1< Station WIT, Gimbel Brothers
in Philadelphia.” You hJ\i‘ no o ceubt
heard this aunouncement: it7s been heard
all over the United Staes, i ngland,
France, Germany, South America, Hawaii
and other pl'um in the far corners of the
carth. And perhaps vouw've wondered just
what was saihe on behind the scenes af
WL andd how 1t wae

opuerated.

A New Feature for Radio
Age Fans

A new class of public entertainers
is growing up in American public
life.

A decade ago the most popular
group of men and women before
the public eye consisted of the mo-
tion picture and stage stars; but in
the years to come it will be the
radio entertainers and announcers
who will lold the spotliglit of favor.

Just as the “movie” stars won
their army of admirers, so are the
unseen radio singers, actors, an-
nouncers and other entertainers
forcing their way to the covetsd
spot in the Great American Heart.

In the belief that radio entertain-
crs will eventualty be known in
more millions of homes than the
motion picture could ever hope to

penetrate, RADIO AGE is begin-
ning a new leature; the creation of
a department which will deal
wholly in acquainting the radio
public with the men and women
who broadcast their talents over

the radio to an unseen but apprecia-
tive audience.

Their pictures, their life stories
and the facts and thrills of their
existence will be recorded for the
enlightenment and amusement of

the “fans” who listen to them
nightly. ReNaders are asked to help
improve this department, which

begins in this issue.

WIT has two large antenna towers 200
feet above the street. The station consists

the operating room. the main studio,
which is uzed Tor solos, speeches, quartets:
and the studio-auditovium for large chor-
uses, orchestrasx and bauds. There are
nine remote control rooms lomml in vari-
ous parts of the city to facilitate broad-
casting from other lllll](ilnL,\.

In hoth the main studio and the studio
auditorivm  the walls are padded and
draped in such o way that there is littie
reverberation of sound—just a full round
tone without eche. The main studio is
comforiably furnished with wicker chairs,
tables, settees—all the comforts of home,

www americanradiohistorv.com

m fact
walls,

TFine tapestries hang [rom the
A grand pilane occopics one corner
amd Lwo micvophones on mahogany lands
are ready to cateh ihe slightest sound,

A small black box on the studio wall
controls the microphones. A laree red
iight in the center of the box warns the
when the microphones ave con-
nected with the rransmiiter,
The transmitting
veds 300 watts of radio-fy
ta the antenna svstem.

The microphones, af i Vi
are extremely wku*!- and pick up the
slighiesl sound,
dio are connecied to g
which blends the sounds<
chestra
by one microphone. the hich
another and the two Blended i the “mix-
ing panel” into perfect orchesiration, Tt
1510 Lhe speech apat ampliner” that the
aperator controls the sound intensity and
the amount 0!l cpergy Ted into
fransmitter.” Now the greatly
sound, now elecitical encrpy,
that ortginated o the studio, 1~ carcied
throuth wires to the “main transmitter”
where it ds veceived Dy a 30-wall voacuum
tubie that again amplities i Next, 10 is
tothe “modulitor,” -l
ubres that balance and modulate
The next and last step, afier
the cnergy has heen a wd and moedu-
lated, is Teeding it into “oacillator,”
which consi bl vacinmm
imncorporated inoa it
00 melers or 290 kilocyeles, The edil-
MMI’ sends the sound that erjginated in

out thraush the antenng svstem
i the form of radio-frequency energy to
T recerved evervwhere.

The operating stafl of WIDP necd no
mntrogduction. They are known wher r
the siapion s hegix they are known
for their hubbling Lnlhlz\‘iﬁxtw and per-
petuial desive o please their Hsteners ad
spread good cheer as far as WIDPs power
can be picked up.

But the stall are known only by their
operating initials, so here they are prop-

arfisis,
to keep abso-

lte <ilence.

Tonxinge

panel”’
In this wayv the

hass notes of an or are picked up

IETCINEE ‘!)’»’

passedd thetwo 25

vacuum 1
e cnergy

s of

fubes

e umml

evlv: cHO GO oas Charles Goudy, better
Lnown as Hank, the chief eneineer of W1,
SCOW s Charles Wetr, operator, *S KUY

is H:\zm_:e:l 1\t1|f‘ operator. I8 D s none
pther than L(l\\md Davies, dircctor, “H,
I, 1.7 s Helen Pulaski Tnnes, manager of
the programs who sorts out the orchestra
selections, vocal numbers and other fea-
tures with surprising tactfulness, “U, W.”
is Uncle Wip, the kiddies’ idol and the
cause of frequent epidemics of heart trou-
ble in Fastern apper calonics. In private
life “Uncle Wip" is Chris. W, Grahan

WIT'S main studio and operating room
arc enclosed in glass, thus giving a pic-
turesque effect.
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“Radio Age” Broadcasts from Station WTAY

ADIO AGE has taken to radio!
R Negotiations have been completed

whereby RADIO AGE, the Maga-
zine of the Hour, is to broadcast regu-
larly from Station WTAY, located on the
Oak Park Arms Hotel, Oak Park, Il

The entire technical resources of

RADIO AGE will be used to present a
series of programs dealing with the opera-
tion and building of radio sets. No other
radio station in the Middle West, nor
any other radio magazine in the country
offers such a radio service to radio
listeners.

HUGH B. MARSHALL
This is the popular studio director and
announcer at WTAY, Qak Park, Ill,
from which RADIO AGE broadcasts
technical radio talks every Wednesday

evening at 7 o’clock, Drake Studio.

WTAY is one of the most efficient sta-
tions in the Chicago territory and is ex-
ceedingly popular with the fans because
of the fact that its wave length does not
approach that of any of the other stations
who are bunched together in the neighbor-
hood of 360 meters,

220 Wave Length

WTAY operates on a wave length of
220 meters and it is poessible to “tune
in” at any time,

Every Wednesday evening, about 7
o’clock, RADIO AGE will come on the
air for its weekly talk on technical and
general radio. This service began
Wednesday, June 11, and is now in effect.

J. A. Callanan, well known technical
radio expert and a special writer for
RADIO AGE, delivered the first two
talks, which were enthusiastically re-
ceived and caused considerable comment.

In the future, besides Mr. Callanan, the
RADIO AGE broadcasts will be delivered
by Frank D. Pearne, John B. Rathbun,
Roscoe Bundy, Felix Anderson and other
authorities whose contributions are a regu-
lar feature of the monthly RADIO AGE.

The subject of these radio talks are

published weekly in a booklet issued by
The Pioneer Publishing Company, Oak
Park, IIl., for Station WTAY. Fans may
obtain these programs weekly by request-
ing their names be put on the mailing
list. A letter to the Station Editor, Care
RADIO AGE, will do it.

Five Programs in July

During July the RADIO AGE pro-
grams will be broadcast from WTAY
on the evenings of July 2, 9, 16, 23 and
30. Tune in and be convinced of their
value! Correspondeuce with the experts
who deliver the radio talks is urgently
invited. If you wish to question the
speaker on somie topic he mentioned, or
if you wish further information on the
subject he presented, address him care
WTAY, Oak Park Arms Hotel, Oak Park,
11, or care RADIO AGE, 500 N. Dear-

| born St., Chicago.

There is absolutely no charge for ques-
tion-and-answer service requested by fans.
Drawings and diagrams will be furnished
if desired.

Hugh B. Marshall is studio manager
and announcer of WTAY. Assisting him
are a coterie of able artists who produce
jazz and classical programs throughout
the week from 6:45 p. m. until after
10:30. An elaborate studio is maintained
in the OQak Park Arms Hotel.

This is WTAY broadcasting! All to-
gether for RADIO AGE programs!

What Makes an Announcer?

“In the wording of a sentence or a
phrase, in the choosing of a word, hinges
the success or failure of the radio
speaker,” said Wheeler McMillen, asso-
ciate editor of Farm and Fireside, who
broadcast talks over the Sears-Roebuck
Agricultural Foundation station — WLS,
recently.

“The resonant quality of the voice plays
a big part through the microphone, just
as it does in ordinary conversation,” con-
tinued Mr. McMillen, “but resonance is
only half of the secret of effective broad-
casting. Some voices, gifted with a clear,
sharp, vibrating quality, capable of carry-
ing to every corner of a lecture hall, are
changed by the microphone to a series of
incoherent blurs. The radio fan puts all
the blame on the peculiar carrying power
of the voice, but it also is due to a poor
choice of words in the making of a sen-
tence.

“Radio phonetics is a new subject. As
vel no one knows very much aboul it.
But after a few observations, I am con-
vinced that the man whose voice is lacking
in radio quality can substitute a carefully
constructed speech, and the result will be
at least 50 per cent improvement over
ordinary efforts. Short sentences made up
of simple words are the most eflective.
If long sentences are used, make them
compound. A compound sentence is more
simple than a complex. A few longer sen-
tences always are necessary for the sake
of variety. The beginning and ending of
a paragraph should be made of short, pithy
sentences packed with thought,
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“A monosyllable with a long vowel is
harder to pronounce sharply than a syl-
lable with a short vowel. Listeners-in can-
not see the periods by radio; the speaker
must make them evident. This can be
done if words are chosen for the endings
and beginnings of sentences that are
sharply defined. The sentence ending, es-
pecially, must never be ragged. Words are
clearest and most easily pronounced that
end in sharp consonants, such as ‘p’ in
handicap, ‘k’ in overlooked, and ‘t’ in
pursuit.

“Radio talking is a good deal like maga-
zine writing,” Mr. McMillen said. “The
same tactics must be employed in both.
There is more in the building of a good
radio talk than the planning of words and
sentences. That is the beginning. The
word structure must be built around a
general plan aimed to attract and hold the
interest. The opening sentence should
strike the keynote of the speech and at
the same time give a hint of suspended
interest that will keep the listeners at the
phones.”

KGO Has New Studio

The broadcasting resources of KGO,
at Qakland, California, have been greatly
increased by the introduction of a San
Francisco studio at the Hotel St. Francis.
The new studio was opened May 28 with
an address by Ralph McLaren, acting
mayor of San Francisco.

Ground wires under San Francisco Bay
connect the San Francisco studio with the
control room and power house of KGO
ten miles away. It will no longer be nec-
essary for San Francisco artists to travel
to Qakland to fill a radio engagement with
KGO, the facilities of a high class, pow-
erful station being brought to them by
means of wire lines.

Vamty Fair Photo.
“UNCLE WIP SPEAKING”

. Uncle Wip,” or Chris. W. Graham,
is the kiddies’ friend at Station WIP,
Philadelphia. His jovial voice almost
makes up for the absence of his equally
jovial countenance over the ether waves.
Here he is shown in the act of greeting
his radio admirers at the opening of an
evening’s program.
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Who Is Your Candidate

RADIO HALL of FAME? |

Which radio announcer or entsrti:

or holds first place in your heart?
RADTO AGE mntemlds to ool the medinm of @ RADIO i
FAVORITE POPULARITY
Fach wonth RADIO AGE mtimate interview and photo- :
graphs of the radio cotertamen cors winning the greatest number £
of {ans” votes in RADIO AGTE £
This new iden i~ for the henelit of the great army of fans who wonld i
lilkke to know more of the men ausl wiimen e stupply their entertaimuent i
over the ether waves, T yvoun like this new feature, help us make it a per-
manent suceess.  [toas entirely ap to you, Mro Radio Reader, H
So et busy! o Read the rules printed below, get vour friends together
and decide on your favorite Radio Man tor Woman.)  Then clip the coupon £
and send inovour vote, Wateh early lssues RADIO AGE for results of
the first Radio Dopularity Contest ever conducted. i
H
H
. Reailers of RADIO NJGE are en- eteoi, the station from which last i
titled to as aiany  votes - fi.-]y wisli e il APProxims date when Yo £
LLach coupon connts for ene vote, pd were entortatned. :
only those written on bla clipped fr 1 i the coupons at once. First §
RADIO AGE will be honored. < of results will appear in the
- - S M AGTE and nihly 3
2, The camdidate nomst bhe a0 person i If\m\ll]’ -t \~[li11!;l'“i‘(i‘H(TmIL 1':
. o ) \ = ; » T a grane ] d ectaodd :
identilied with the Radio Warld aid mias Y H Fe = S i
he an  anoouncer, enfertainer, jnveptor oy i LFEars s | = H
: i O (CEay : o, tho citertim are ususlly ap- i
nanutacturer or, i fact, ANy pPErsnil 1o dny 115 Wi - i T e - &
i ! e et e RS DI Sl 1ol Uihroneh the wiicrophone, bhut it i» H
manner connected with  the areat radio ihae b ¥ £
pail i ] that i the event voters do not i
Inuusiry — 1 4 —_— P .
= noime of thy announcer, they H
State clearly the none af volere faver-  shou e only the statton from which £
ite, his  clusstheation fcer, #pler- L annblinges
o
g
Harry Aldyne, H

Contest Editer,
RADIC AGE,

Name of favorite. ......
Classification

Station.............

580 N, Dearborn St., Chicago.

I wish ta cast my vote for:

g

for the :

— s
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Three Tube Wizard Circuit

N RESPONSE to the many inquiries
for a diagram of the Wizard circuit
with two stages of audio amplifica-

tion, I have prepared the following hook-
up. Approximately fifty sets have been
built as shown and have given very good
iesults on both local and distance recep-
tion, loud speaker operation frequently
being attained on stations located 500 to
800 miles from Chicago under favorable
conditions. With the local stations such
as WGN, WDAP and KYW it was neces-
sary to turn down the audio tubes very low
because of the tremendous volume ocb-
tained with the speaker, ’

At the left is the detector portion of the

circuit which is already familiar to many
of our readers. This consists of the stand-
ard fixed coupler (FC) with the tuned sec-
ondary controlled by the single variable
condenser {C1), At this point it might be
well to mention that the number of turns
in the secondary coil of (FC) are some-
what dependent upon the length of the
aarial used, but for the average aerial of

By JOHN B. RATHBUN

about 60 feet, it will be found that 60
turng on the secondary will give very good
results. The turns on the primary are not
critical, but with UV201A tubes or the
UV199 tube I have found that 28 turns
are all that is necessary to cause proper
regeneration without working the filament
at too high a temperature. The greater
the number of turns on the primary, the
lower we can turn down the filament, that
is, up to a certain point. Details of thjs
coil were published in the April issue of
RADIO AGE.

For the proper control of the regener-
ation a vernier rheostat (R1) and a 200-
ohm potentiometer (PO) must be used.
A wvariable pencil mark type grid leak
{GL) and a 0.00025 mf grid condenser
(GC) are clearly shown. FEither the
UV201A, C301A, UV199 or the C269 tubes
give very good results both in the detector
circuit and in the audio stages, but I do
not recommend either the WDIL or
WD12. The latter tubes tend to broaden
the tuning and thus reduce the selectivity.

After much tinkering arcund with the
audic stages, I have found that enly two
phone jacks are desirable, one two circuit
jack after the detector tube at (J1) and
one single circuit jack {J2) placed after
the second audio stage. Thus, by turning
out the audio stages by the rheostat (R2),
we can plug into jack {J1) on the detector
alone, or else can plug into (J2) and usz
both amplifier stages. The degree of vol-
ume can then be contrelled by the single
rheostat (R2)., An intermediate stag:
jack after the first audio stage introduces
unnecessary complication.

A five to one ratio was used for both
stages without appreciable distortion and
with very good volume. Slightly greater
volume can be attained by using a ten to
one ratio for the first stage (1) and a five
to one ratio for the second stage (2), but
with increased chances of distortion. In
the diagram I have marked the trans-
former terminals at the ends of the coiis
and also the primary coils (PRI) and the
secondary coils (SEC). On some trans-

WHEN RADIO BUGS GET TOGETHER

You have a congregation of experts such as shown in the above picture. They are the operators and announcers of Sta-
tion WIP, located on Gimbel Brothers’ Building, Philadelphia, Pa. From left to right: “Uncle Wip,” announcer; Edward
Davies, station director; J. G. Pollock; Charles Weir (rear), Samuel Kale; Charles Goudy, chief operator; W. P. Saunders,
announcer., Between themselves they manage to make WIP one of the most popular stations in the East. 3
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only the primary and sccondary
are marked, as often transformers are not
critical to the Jocation of the grid connec-
tion (G, With other trausformers par-
ticalar care should be taken to connect thy
pest (G ol the transformer to the grd
post of the socket.

According to conventional lavoul. the
“BT battery (B is a 22.5 volt battery
with (he pesitive tap at ta) connected o
the plate of the defector tube.  However,
ve will obtain better signal strength of
181y i3 a 43-velt batiery but with a can-
cicderable increase mn the cost. The con-
nections are the same in both cazes, and
this should not cause any coniusion in the
hookup  should & J35-vell battery be
adopted,

Plate hattery (B2) for the audio tubes
15 connected in series with battery (B1),
the negative (— ) of battery (B2) heing
connected o the positive () of (B
The voltage of (1321 should be ro chusen
that the toetal veltage on the plates of the
two audio tubes i from 07 3 (0 90 volls
for maximuem  ampliication. The total
auihio plate voltage 1s the sum of the volt-
ages of batteries (B1Y and (B2), hence if
Py s ad3-volt battery then (132 should
aleo be oa 43-volt hattery o we wish ta ab-
tain a totad of 90 valis on the amphibers
(022 5 volts is used at 1By, then a voll-
of 45 volts at (B2 will mive vs 67 5
volt- on the audio tubes, and 1o obiain 90
volt~ tatal we musl make (5321 2 67.35-volt
Battery,

When a total plate voltage of 67 3 volis
or 80 volls i= used on the plates of the am-
plifier tubes, @ O battery must be used
to “hias” the grids of these tubes with a
}
)

weealive charge. The negitive termnal of
he O hatiery is connected Lo both (—F
crminals  (secondaries) el bhoth trans-
ormer=, and in this wav o continusos
vegative charge 1= established on the grids
which gives maximum amphiication, and a
sonunum of distertion and plate current
consumption  The “C" battery is simply

o overy small flashhight battery and can be
comnected permanently i the cireuit with-
cut a cutou! switch, sice there iz little
Tow of curvent under anv conditions. A
wo-colll three-volt battery can e used
for a plate vellage of o7 volts, while a
three-cell. 4. 5-vall hatlery is best used
with 90 volts on the plate.  The higher the
plate voltage on the ampliier tubes, the
higher mus=t be the “C7 batiery voliage,

Radic Compasses for Leviathan

Radio  compasses, or direction find-
crs, have been installed on the Leviathan
and S5 Prestdent MeKinley, of the Ship-
ping Board, cight chips of the Admiral
Line, nine ol the Matson Navigalion
Company, and four of the Standard Oil
Company. it was recently announced by
the Department of Commerce.

—
1 E =i
! i
I 1
i 13
F 1
!
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Ground May Supplant Ether

The recent experiment at the University
of THinois which utilized the greund as a
Betier means of radio communication than
through the so-called ether, shows that
obstacles are of (emporary duration in
the progress of racio.

Transmission tests during the war were
successful when nulizing the ground in-
steqd of the air. Beewuse of the stress of
the war, the experiments could not be
carried out at that tme and it is just
possible that the work now being carried
enoat the MHlinois schiool is along these
jines.

Experiments  in ground {ransmission
have ryeceived the serious attention of
American, Britizh and French scientists
and while they were conducted privately,
the results showed a hig advance since
the discovery ot the coherer as a detector
of electro-magnetre waves and the dis-
vovery ol thie rectification ol a particular
family of crystale. This Iz a big step
toward greater efficicney. but what does
mean i comparisen to fhe even
greater discovery of the modern vacuum
tube?

Science, i all its branches, 3¢ but an
arderly progress toward the more ¢licient
new discoveries which present themselves
mragid until a particular
branch of the ar evolves mio
something extracrdingrys—a new concep-
Derp—and  then the smaller refinements
take place as belore

Hods not at all surprising to a radio
cngineer Lo hemr of someone discovering
somcthing new. for this 3= the asze of
ciscovery and great things will bhe accom-
plished i the vears to came,

thils

S CESSION.

andde

ARE YQU SAVING
THE RADIO AGE
DATA SHEETS?

Aacsmicx o ve
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Recharging Storage Batteries From 32 Volt

LL types of storage “A” and “B¥

batteries may be readily and suc-
o cessfully recharged from a 32 volt
farm lighting system. We are printing
herewith a diagram showing how the “A”
and “B” radio battery may be recharged
by merely using the house lighting re-
ceptacles connecting with a cord and 32
volt lamp in series with the battery.

Lighting System

Therefore it is advisable to purchase the
24 volt “B” batteries where the charging
device is that of a 32 volt house lighting
system.  The accompauying diagram
shows the manner in which a 48 volt “B”
battery may be recharged; that is by
charging only half or 12 cells at one time,
then shifting the leads to the additional
12 cells or 24 volis.

B4 VoiT B BarTeLy Feort T2 Vorr D Swrety

Fosirrv.

FZ Vorr D C Live

J y NEGATIVE

Lesvearion SocweT

Fruc

I2 Vorr Lame

24 Vorr B

8arreey
O

DETERMINE PolAagity 05 Lone 8Y PLacintG CHARGING LEADS

IN § GLass oF WAree & ByB88LES WiLL AriSE Frory NeG LeRD

T+ 15 VERY JndporaNT THAT TheE NEG. 0F InE Barrecy ConvNECrs

Jo THE NEG. 0F Jite CHARGING LiNE & THE FRSrrive oF Trme

BATrERY 75 The Pos oF JTie CHARGING Line

Figure 1.

The above diagram shows the coumections and mecessary parts for

charging a 24 wvolt storage B battery, if you happen to live in a place where 32 volt

DIRECT current is availadle.
regulate the charging rate.

Select the socket which is most con-
venient for charging the battery. Screw
in an attachment plug, being careful that
the two wires do not touch each other.
Determine the polarity of the charging
wires by placing the ends of the attach-
ment leads in a glass of water. Bubbles
will form around the negative wire. If
both leads show bubbles, the negative lead
will give off a far greater number. After
determining which is the positive and
which is the negative lead, put some-kind
of a distinguishing mark on the negative
and always use this particular socket when
charging.

To properly recharge the batteries the
positive of the charging line must go to
the positive of the Datiery. This should
be easy as you have marked your charging
line, and the positive poles of the storage
“A” and “B” batteries are usually plainiy
marked.

For Recharging
When recharging “B” batteries, use a
32 volt 25 watt or a 32 volt 15 or 20
watt lamp. It is possible to recharge only
24 volts of “B” battery at one time.

A 20 or 25 watt tamp should be used as indicated to

A fully charged radio “A” or “B” bat-
tery will have a specific gravity reading
of 1.275 to 1.300 and may be considered
discharged when it has a specific gravity
reading of 1.175. For best radio results
the battery should be recharged when it
has a reading of 1.200.

It is possible to recharge higher volt-
ages from a 32 volt lighting system; that
is, batteries using up to 500 volts on power
amplifiers and transmitters, by following
the instructions on the attached diagram.
Any multiple of this system may be used,
such as 48, 72, 96 and 120 volts,

High Charge Current Needed

Owing to the very low charging current
needed for a “B” battery the efficiency of
a charging plant is not lowered to any
great extent by charging it from the plant
storage batterics, rather than from the
generator. However, a high charging cur-
rent is needed for an “A” battery and i
should only be charged while the genera-
tor is being operated to charge the plant
battery. After obtaining the polarity
make sure that the positive of the charg-
ing line is attached to the positive of the
6 volt storage battery*as indicated on the
attached diagram for recharging “A” bat-
teries.

“C” Battery Voltage
NUMBER of radio set owners today
require the use of a “C” battery.
Those who possess storage “B” batteries
need not purchase a separate cell or bat-
tery for this purpose.

We are printing two diagrams showing
the manner in which negative “B" taps
can be taken off a storage “B” battery
and used for “C” battery purposes.

{ Continued on next page)
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Figure 3. You can charge your A battery just like a regular charging station in the

manner shown herewith.
batteries are recharged.
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The charging is done at the same time as the household
The A battery should not be charged separately.
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The vohage Tor ~C7 hatterics varies
from 2 to o volis on the ordinary receiving

gl, 1 e vells are requived. it is
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©7 battery,  In this particular diagram,
cvolts or 3 cells are utilized. However,
hiz huokup should not he used where the
nrgative "B hattery lead gues 1o the posi-
tive A7 Diagram 4 should be used for
this purpose.
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Heart Throbs Via Radio

A detier received by Station WEBZ Jeads
us to helieve there are maore ways than
one te got keart throbs by radio. It is true
they have heen transmitted. but this par-
vicular letter states that the program
Mited WBZ hy one of iz
rmusiclans caused an increase of
meart throbs fo @ farmerctte in Canada.
vosent inoa propesal. The
musician answered. “Thanks, but I'm

Trom

wircady attached.™

I» another instance @n announcer got
all mixed up trying to put an artisi’s name
across. In desperation he approached the
artist—-a pretly girl—and said, “Of all
the names—why should vou have such a
tungue twister? Why don't you change
it tu suymething easy—my name for -
stance?” The gir]l called his blufl and
made the announcer hreak down and con-
fess hie was already married.

www americanradiohistorv.com
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The circuit diugram shown whove provides for o method of obtiiug
This set of conncctions should be used when the wegnt

ST

Radio Enlists Nature's Aid

Recent reports from England describe
an experiment which may cause some
\merican broadecasters to stop and con-
“ider whether they have developed the
art ool radio entertainment to 1ts highest
degree of perfection.

The dispatches stated thai British list-
coers were treated (o a concert by night-
imgales and oiher native zongbirds.  The
manaper of the broadeasting station. who
cenducted the test, had the microphone
Jeverly concealed i the native haunts
of the birds <o their singing might be en-
hanced by the natural setting. The plan
w not very different from that already
accomplished and populiavized by means
ol the motion picture camera.

Ixplorers have gone out into the for-
vats and fields for the purpose of phoie-
graphing wild animals in their voure
strroundings. Why should not radie be
viilized to accomplish for the ear i
the camera has done for the eve? 1t would
appear far better to allow the birds 1«
paam b absolute frecdom ar

about with
enjoy their singing than to keep

caged,

Moreover, it would be a rare treas
the ity dweller whe does nol have ob
the leisure or the facilities to enjuy
country,

What About Europe?

What progress is Europe making in the

radio field?  RADIO AGE will give veu

the latest steps in Buropean broadeast and

recention advances The first of an im
esting serics bogins in this issue, page
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Gigantic Radio Net Ready for Emergency

ASHINGTON, D, C.—A gigantic
radio net of transmitting stations
is being developed throughout the
United States, to connect eventually every
city and town, and practically every house-
hold, as far as reception alone is concerned.

Under the supervision of the Depart-
ment of Commerce, this means of djs-
seminating important information, espe-
cially in times of emergency, would reach
more individuals than there are telephone
subscribers and a larger number than the
combined newspaper readers of the nation.
For transmission alone it would link up
more radio stations than there are tele-
graph stations, and, considering that they
would broadcast, the distribution would be
available to all owners of radio sets;
almost to every citizen,

The operation of this “net” would be
instantaneous and direct to all parts of
the country. Secretary Hoover’s adminis-
tration of matters radio would be broad-
ened to the Republic at large in any heur
of need.

Partially in Effect Now
This proposed radio net is partially in
operation today, with the number of broad-
casting stations now increasing each week,
and fans estimated anywhere between five
and twenty millions. But despite its
growth the present system transmits only
pews and entertainment at scheduled in-
tervals, What the Government wants
ultimately is a system of stations that, in
emergencies such as a declaration of war,
the call to arms of the nation’s man power
or the disruption of continental communi-
cations and traffic lines, could be called on
to take the air either locally by district
groups or throughout the country simul-

taneously, and handle urgent traffic.

|[COPYRIGHT: 1924]

Details of such a gigantic scheme, the
like of which has never been attempted
anywhere, are already being worked out
by the Department of Commerce with the
close co-operation of all radic interests.
The germ of the idea was started at the
Amateurs’ Convention in Chicago last
fall, when representatives of their organi-
zations offered te co-operate with railroads
after regular communication systems
failed. This work has already gone in to
the test stage.

In several instances operating amateurs
have aided in the transmission of railway
messages successiully. The American
Radio Relay League has appointed a com-
mittee to work out details. The league co-
operated with the Pennsylvania System
between the Atlantic Seaboard and the
Mississippi River recently in an emergency
test, to the gratification of the General
Superintendent of Telegraph. Other rail-
way systems have declared their desire to
establish such an amateur radio auxiliary
system in anticipation of a failure of their
wire communications or the need for addi-
tional terminal and receiving stations along
their rights of way.

18,000 Amateurs Help

The activities of between seventeen and
eighteen thousand licensed amateurs, all
owning listed transmission stations and all
code operators, are only one phase of the
general scheme of linking radio nationally.
Most of the telegraph and telephone sys-
tems of the country are willing to co-
operate, if the need arises, but some of
them declare that interruptions in their
established lines of communications are so
infrequent that the necessity of using
radio as an auxiliary is net needed.

Co-operation of all interests is reported
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Figure 5. Another method of obtaining C battery wvoltage withoul opening oy

connections on the batlery unit.

This set of connections is used only when the

negative B is connected to the negotive A battery.
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from Seattle, New York, Atlanta, and
Baltimore supervisers, where district emer-
gency organizations are being formed.
The Associated Press and the United
Press have expressed considerahle interest
through their desires to supply newspaper
clients with current rews when regular
lines of distribution fzil. Details of a
general national plan, with special local
provisions, are being developed by the
radio section of the Commerce Depart-
ment at Washington.

The Radio Section of the Depariment
of Commerce and its nine district super-
visors, stationed in Boston, New Vork,
Baltimore, Atlanta, New Orleans, San
I'rancisco, Seattle, Detroit and Chicago,
are attempting to co-ordinate the various
elements of the proposed national radic
uet. The Post Office, Agricultural Depaxt-
ment, and the Army and Navy are also
interested. Not long ago, the chief super-
visor of radio sent communications to all
field supervisors directing them to make a
survey of radio facilities in their districts,
ascertaining the possibilities of hooking
up all stations in an emergency, and the
attitude of the business, railway, com-
munication and other interests.

Replies received from practically every
district show that the amateurs, manufac-
turers, broadcasters, railways, newspapers,
civic interests, and even the telegraph and
telephone companies are ready to co-oper-
ate. Many of them are anxious to fest
the proposed plan in an effort to establish
a reliable secondary or emergency com-
munication system.

Given Wave Lengths
The Commerce Department has author-
ized both amateurs and broadcasters to
transmit on assigned wave lengths in

emergencies, under the direction of their

district supervisors. It is even suggested
that licenses of stations where operators
are on duty specify that the transmitter
must be held in readiness to serve the
community or other interests in the event
of public need.

Supervisor Beane of the Ninth District,
with offices in Chicago, has probably pro-
gressed further in his district than any other
supervisor, He has not only secured the
co-operation of practically all radio sta-
tions throughout the middle west, but has
had several practical demonstrations, in-
dicating the aid of such a voluntary radio
service. Recently he called a conference
on the subject, at which representatives of
all branches of the art and industry were
present. He reports that amateurs stand
ready to handle two-way communication
for railways; broadcasters volunteered to
serve as point-to-point stations using CW,
co-operating with amateurs for delivery of
messages. It was suggested that press dis-
patches be handled by voice for localities
not lined up for code point-to-point trans-
mission.

Secretary Hoover is said to have ob-
tained the hearty co-operation of Tresi-
dent Coolidge in lining up the radio fons
for the common good.
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Nations of World

Wiazhington, D. . —General interest in
radio, especially in broadeasting, has not
only developed In this country, hut its
popularily hag circumnpavigated the alobe
from west (o easl, asl I now going over
the top and bottom.  Recent reporis i1~-
dicate that this means of universal and

vapict communication has  reached  the
northern and southern extremities of the
waorld.

Literally  radioc  now  reaches  from
“Greenland’s doy mountaing to Todia's
coral strands.” and even to the southern
tps ol Alvica and South America.

Dienmark is installing four transmit-
tng stations in Greenland o communi-
cate with leeland aud the main land of
Furope: the Radie Club of Bengal, at
Caleutta, India, s licensed o broadeast,
and has mstalled a poswerful receving sta-
tion which brings in London broadoasts.

Publicity and advertising in Chile have
increased vadio interest and nightiy pro-
grams are sent oul lor urban and rural
rexidents; while in South Africa arrange-
ments lor the broadeasting ol music, in-
structions, etc., are ptanned lor the na-
tives by stavons in Durban, Johannes-
burg, and Cape Town.

Unknown in Sicily

Radio, however, 15 stll unknown in
seme countries, such as Sictly, barely in-
troduced in Portugal, and slow (o develop
in Japan, despite the ract that this nov-
elty-loving race seized upon the phona-
graph and camera with great interest. In
other lands 1t iz prohibited, in Jamaica,
for mstance. Upcmllt)m are controlled
by the governments in England, Germany,
Drenmark, Spain and Lithuania,  In sone
countries foreign Interests are striving (o
seeure @ monopoly, dccording Lo consular
reports received by the Department of
Commerce.

Atthough practicalls every American
from the age of seven to ninety-seven
knows considerable about radio, there are
sU countries whose citizens do not know
what the word “listening«in”™ means, and
few of them have ever tuned ina set. In
Sicily. far example, the term “radio”
usually means a new kind of talking ma-
chine, although perhaps there are a few
who know it refers (o wireless telephoue,
the wse of which ix forbidden by the
government,

Qut of a population approaching 2.-
000,000 citizens, the consul Yound only
three of those interviewed who knew

Editor Leaves for
Europe to Make
Radio Survey

Frederick A. Smith, editor of
RADIO AGE, left for an extended
trip to Europe early last month to
make a survey of radio conditions
and prospects abroad.

During a two months’ stay in all
the important countries of Kurope,
Mr. Smith will send exclusive dis-
patches tvhich will be published in
RADIO AGE. These will give inti-
mate insights into conditions as
they actually exist “over there,” as
well as the real nature of the future
of radio broadcasting and reception
in principal European countries.

Smith 15 a former war cor-
respondent and is therefore familiar
with the countries through which
he is traveling and observing for
RADIO AGE. His stories will be

illustrated by pictures taken by
himself.
The principal countries to be

visited by Mr. Smith will be the
British Isles, France, Belgium,
Holland, " Germany, Switzerland,
Czecho Slovakia, Italy and a few
others.

“"Many American radio fans are

now receiving KFuropean broad.
casts regularly,” Mr. Smith said
before his departure. “Communica-

tion between the two coniinents is
becoming easier every day,

“Because of perfected radio sets
and the consequent development of
international radio communication,
Europe will be made more of a
neighbor to America. Therefore
interest in what Europe is doing in
the line of radio activities will be
stimulated and the fans of both
continents united in a closer bond
of common interest. What one
group Iis doing will soon be of
utmost importance to the other
group across the sea.”

With the idea of creating a
department of international interest,
RADIO AGE in this issue begins
a department known as “Radio in
Other Lands.” Items concerning
radio development abroad, includ-
ing Mr. Smith’s dispatches, will he
printed in this section. Corre-
spondence is invited from home fans
as well as those in other countries.

www americanradiohistorv.com

Gradually Adoptmg Radio

what he wanted when he asked for tubes
for a radio set. In the north of lialy,
there are said (o be a Tew hundred re-
ceiving zets which receive Eiliel Tower
broadeasts, and probably Berlin, Brussels
ard London,  The Ttalian government is
known te have ssued only four permits
for hroadeast receivers in Palerma, and it
o doubted i more are authorized.

Radio Rare in Portugal

A few months ago, radio was scarcely
heard of in Portugal.  There was a com-
plete lack of mterest even when the
papers reported that London was broad-
casting and that America had been heard.
There seemed 1o be a disposition to frown
on such things as copper wires stretchesd
from house tops through the medium of
which far distant voices and sounds of
gay music were mysteriously  conjured

o reality.  One day a local shop im-
ported a three-tube set from France and
exhibited It in a window.

The public inferred that the “ihing to
de” was to install a radio oulfit.  The
machineg was promptly marked “Sold,”
and ever since a dozen or more people
have been hefore the window. Lishon
woke up to the possibilities of listening-
in. Shortly after an evening paper de-
voted a column to the possibilities of
calching foreign programs, the heading
staling in large type:

“Here in Lisbon, we can dance to the
sound of jazz musie being plaved in Lon-
don.”

Popularity grew by such leaps and
bounds, that the *Radio Academia de
Portugal” was founded in Lishon. This
s an amateur organization composed of
some forly members.  The instrument
now operated by this club has two head-
picces and one loud speaker which so far
whispers rather than speaks.

Opening Up in Spain

In Barcelona. spain, a2 movement to
develop the radio telephone has started,
which may mean the opening of the mar-
kel for apparatus Lo all countries. An
association of radio dealers seeks to ob-
tain a governmeni concession to hroad-
cast, which may be granted, as restric-
tions are decreasing and the Marconi
Company is becoming interested. During
the preat war wireless operation was pro-
hibited in Spain. and even after peace
was established offenders were sometimes
arrested
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Recently, however, a proposal to estab-
lish wireless stations without government
permission or regulations was suggested;
or the alternative, thal government con-
cessions be made to operators. There are
today aboul 1,000 receiving sets in Spain.
This shows a fair interest.

Regular broadcasuing is expected to
commence in Austria on July 1, 1924, a
concession for the purpose having been
granted to a group composed of banks
and electrical firms. The Post and Tele-
graph Administration will soon issue radio
regulations on the basis of the new con-
tract.

Marking the inauguration of radio
activities in the Canton of Zutich, the
first broadcasting station was put into
operation on June 1. 'This station is be-
ing erected by the Swiss Radio Associa-
tion, the transmiiting apparatus being
mainly of American manufacture.

Radio for Military Use

Two state-controlled radio stations are
in operation in Lithuania, one located at
Kovno, and used exclusively for military
purposes, and the other at Memel, oper-
ated for both military and private com-
munication, Preparations for broadcast-
ing of concerts are being made under the
supervision of the Ministry of Communi-
catlons, equipment having been purchased
in France. A bill to regulate the use of
radio apparatus in Lithuania has been
placed before the Parliament.

The Netherlands Indies government
intends to ereclt two new wireless stations
in Sumatra, one of which will be located
al Bongkalis, a free port and transfer
point for that section of Sumatra. The
erection will probably begin in July, and
upon its completion the inscallation of a
station at Belawan will be undertaken and
should be iu operation some time during
the fall of this year. )

A recent German decree, regulating

wireless communication, stipulates among

other things that the erection and main-
tenance of wireless sending and receiving
apparatus for communication in any form
may only be carried on with the permis-
sion of the National Telegraph Adminis-
tration,

Austria Wakes Up

The demonstrations of broadcasting
by the Technological Trade Museum have
made radio very popular in Austria, As-
sistant Trade Commissioner . M. Zwickel
reports to the Department of Commerce.
In view of the great economic and social
importance of broadcasting, which has
created a new industry in Austria, a per-
manent service has been undertaken by
the Oesterreichische Radio-Verkehrs-Ak-
tiengesellschaft. At present this com-
pany cooperates with the Austrian Postal
authorities in the matter of transmission.
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It is proposed to use the radio installa-
tion on the building of the War Ministry
for the first broadcasting station. Ezx-
periments have already been made with
a normal sending power of one kilowart.
Different wave lengths will be used; on
March 25 broadcasting took place for the
first time and on a 1200 meter wave
length. Cn Easter another trial took
place, and regular broadcasting is to be
started on July I.

It is planned to broadcast general pro-
grams comprising musical performances,
lectures, fairy tales for children, weather,
market and exchange reports. Economic
data, intended for a small clientele, will
consist of foreign prices of commodities
and stocks, tariff rates, freight rates, and
other important economic reports. These
reports will be given in code, which will
be changed every week so as to avoid
listening in by those nol entitled to the
service.

The tax for a radio set will be 10 gold
crowns collected by the federal post-
offices. To cover the expenses of the
broadcasting station, every owner of a
radio set will have to pay a yearly fee
of possibly 50 gold crowns. This fee will
be reduced considerably in cases of hos-
pitals, associations and schools. Motion
picture houses and other public places,
where radio is used for advertising pur-
poses, will pay a higher rate.

REACHING THE VOTERS THROUGH RADIO

Kadel & Ietbert.

French candidates for public offices are now using radio extensively in their campaigns for election. A candidate has
entrenched himself in the automobile shown above, and his speech is being broadcast for miles by means of the radio
microphone attached to the top of the car. Quite a crowd bas gathered to witness this novel electioneering method.
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ONGRESS has adjourned without acting either
G way on pending radio legislation, according to
the news dispatches from Washington.
Unless a special session is called, which does not
seem lilkely at this time, radio will be untouched by
legal attachments until next year, at least.

The two most important measures which were
shelved by the adjournment of the well-meaning but
unusually deliberative governmental bodies are the
White Bill and the Dill Bill. The first proposes to
establish governmental control over radio broadcast-
ing, reception and perbaps the industry eventually.
This bill, while not viciously attacked, did not go
through because some representatives of the people
wanted to know just why such a young and untried
industry as radio should suffer the honds of law so
soon. Accordingly, it is unlikely that the \White Bill
will ever become a law—so the fans may rest assured
they will naot be hindered for some time to come in
that respect.

The Dill Bill is more far reaching in its scope. It
is liberal and fair-minded. It asks that the copyright
laws be amended so that copyrighted music can be
broadeast without the payment of levies to the music
publishers. Although this bill has been opposed at
every step by huge organizations and moneyed inter-
ests, as well as several prominent music publishers,
it was about to be passed with a fair majority when
Congress adjourned.

There is still hope for the Dill Bill, then, and we
hope that when it finally reaches the President’s
desk it will represent the result of a fair compromise
between the broadcasters and the music publishers,
in the interests of the fan who listens to broadcast
music and helps the sale of the published article by
buying the pieces he likes best.

Government legislation, we believe, appears to he
the only means yet suggested which offers any kind
of a solution to the bitter enmity between the broad-
casters and the so-called music “trust.”

Radio’s recent jump to prominence in official cir-
cles such as Congress is only one indication of its
growing importance. Big capital interests, legis-
lators and public spirited citizens are realizing more
and more that radio will some day control the des-
tinies of our nation; and accordingly they are setting
out to prevent its too sudden growth to an unwieldy
influence. Quick government contrcl, the legislators
aver, will prevent radio from hecoming a menace
instead of the help and pleasure it should be.

In a measure these radio-legislators are right.
Something must be done to prevent the air from be-
coming a bedlam of tangled wave lengths. Something
must be done to prevent the ether from heing clogged
with propaganda and useless stuff that will dis-
courage intcrest in the world’s latest miracle.

If legislation works along those lines, it will e
heneficial. But if it takes a political trend, this coun-
try will see a united uprising of righteously aroused
fans-—lovers and promoters of the good in radio.

ADIO {ollowers who are interested in the prob-

able outcome of the maze of overlapping wave
lengths which are now exasperating the fan with the
small set will do well to read Mr. Pearne’s article on
short wave transmission and reception in this issue
of RADIO AGE. Experts in the radio broadcast field
are racking their brains daily in an effort to solve the
problem of too many broadcasting stations and their
effect on the amateur, who is growing tired of trying
to tune out the stations he does not want to hear. If
short wave transmission—ocr the broadcasting of pro-
grams in a wave band below 150 meters, will solve
the problem, no effort should be spared hy the big
experimental stations to reach this desired state of
ethereal bliss. Heretofore a wave band helow 130
meters was considered practically useless; but, now
experiments actnally show that it may be the ulti-
mate salvation of an overworked broadcast system.
All of which goes to show that radio is only hegin-
ning to uncover its surprises,

a
I [IETTm B EEWE

S THE SUMMER radio bugaboo finally being

overcome? It locks like it. Radio manufacturers,
broadcasters and even the fans themselves held their
breaths during the first warm days of June, in fear-
ful anticipation of what was going to happen to radio
reception when the weather started to perform its
seasonal antics. The radio legion remembered with
a sigh that the few summers radio has seen have heen
more or less unsuccessful and the object of much
harsh criticismi. But they are beginning to realize
that the radio bugaboo of former years was princi-
pally a state of mind and the result of overheated talk
by tliose who didn’'t know how radio could be ad-
justed to suit the seasons. Stronger broadcasting
stations, better sets and more technical information
in the ininds of the set users are making this a real
Radio Summer and a pleasant one at that, with a
surprising lack of such bugbears as static, weak
hroadeasting and the childish fear of lightning. Let’s
et together and end the summer in a blaze of radio
success!

EEEEE
=]

HAT wonders radio has wrought! The thrill

that accompanied the first transmission of a
telegraph message shrinks into historic background
wheun we think of how the deliberatious of a huge
presidential nominating conveuntion were sent to a
waiting world over the ether. The broadcasting of
the Republican and Democratic national conventions
last month marks a decided step forward in the radio
world. These events show that there will he no ex-
cuse in the future for ignorance on the part of the
masses, and that no great happening need be missed
just because a person can’t attend in person. The
United States is being bound into cne united and
patriotic mind by the magic voice of Radio,
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The mucterinl appearing aorder Ehe title “Pickups and Hookups by Owr Readers”
r RADIO AGE, is contribuivd by cur readers,  TEoas w departnend whervin o
Feaders exchwiige ey un varions cirendls and the consiruction and  operation
thereof. Many dmes o readess disagree on technical points, and 1 should be wonder-
stood fat RADIC AGE iy nof responsible Jor the es presented berein by con-
ributors, but publishes the fetters and drgweings merely as a mieans of  perwitting
the Tans to kuow what the alfio e ds doing wnd ilin
ACK in the May Pickups Pages,
]3 we printed a good-natured I\"t[l"j CONPFI{I\BLTT()RS
A contamning  what  Buarl Tetty of
Tekmah, Nebre,, thought was a correction Kenorth Glass Clarence B. Gannon D. F. Howe
and contested one of the stalions listed by Al el
Curtis Springer and Kenneth Fischer of
Indianapohis, Ind. Now we appreciate (hi- DIAL TWISTERS
:Q])ill'it of wn_tyhllxh’n-ss_ of our 1'(?3(h~_r$ and Name Address
it s our sincere desire to have fellows Hilmar T. Bochm....... .. 636 Fifty-fust Street, Milwaukee Wis ... ... . )
heep their eyes open for errors i our | Mo Watkmen e e, el i Qopen el G-
ages and report them. W. 5. Stringall .. ... Albion, Calif. T pra's 4 . e oo .. Crosley XJ
However, Mr. Felly was in error, ani frving Q. Miller -Tanytown, N Y <. - Blooper
we have no less than Gfteen letlers ol
various nature from scathing to pentle
corrections (elling ws that our Pickups themselves on paper, and while they nuy  himself gut of the “mess,” as he terms
Pages are the “stuff” and not to let any-  cxaggerate when they are verbally giving it just to show vou what good sports we

some story of a long distance reception,
they alwavs are very careful about con-
victing themselves as prevaricators when
it comes Lo putting any such siories down

one tell us different. By that, we dont
mean Lo criticize Mr. Fetty's correction—
hy all means MO, We thank him for his
walchfulness, and hope the other DT

will keep alert likewise so that no one  on paper. The editor was a litie skeptical
puls anything over on our section. as to our theory—but (his proves quile

Some time ago the editor of RADIO o nchl\‘i cely that no fan attempling to
AGE asked us how we could print all  cntee the Dial Twisters columns will in-
these lists without some kind of proofl as (mmumHy submil  things that are not
to their authenticity and correctness. Qur  true, and clinch the whole business hy

reply was that all of the radio fans are pu*lmfr his pame Lo il.
strictly honest when it comes to asserting We print Ar. Fetty's endeavoer 1o get
QV AERIAL
\N 00025
5 |
aoI5~ _|r
PMGL
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RLAALE:
A
|
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Figure 1. A diagram of the detector circuit devised by Kenneth Glass, using the
Reinarts Audio Regenerator principle.
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have among our reading clientele:

RADIO AGE,
Gentlemen:

I am in veceipt of a letter {rom
Ao L Fischer in reply to my letter
o you, published in your May issue,
in which [ stated that station KI'SG
was nol authentic.

He intorms me that it s operaied

by Aimee Semple McPherson, of
Echo Parlk, Los Angeles, California,

on 278 meters with 750 watts.
Now I got myself in wrong depend-
ing on you, and I'm passing the bm L.

How come it izn't listed in vour
broadceast list*  For the Luvvamike,
square vou and me both at the

carliest possible date.
Yours respectfully,
EARLE TETTY.

Tekamah, Nebr.

So now we have a bakelite crepe on our

hands, and about the only excuse we can
give 1s that in spite of the fact thar we

maintain a special Washington News Ser-
vice for the purpose of letting usz know
of  changes in station calls and  new
licenses, the Department of Commerce
puts one over on us once in a while hy
sneaking out a call or twe that never
comes to our notice.  Now this happens
o be one of them, and in such n-
stances, we have Lo rely upon the intevest
ol our veader friends (o point oul errors
in the broadeasting lists. Our Ediior even
offers a free copy of RADIO AGE for
every error reported.  If vou can find
cnough errors, vou can get a year of
RADIO AGE free.

The Dickups Editor wants to thank all
those concerned, and all these who were
kind cuouch (o drop a card with the nota-
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'Fz'gz.cre 2. An exact reproduction of the sketch submitied by Clarence Gannon of
Baitimore, Md., who gets results with the Reinartz Audio Regenerator hooked up as
shown, This circuit uses the standard Reinartz coil.

tion, and hopes that this same warm in-
terest in the Pickups Pages will continue.
~—The Pickups Editor.

Last month we promised to print the
letters which contained the suggestions
and reports submitted by two of our
reader friends who have built the Rein-
artz Audio Regenerator. Kenneth Glass
has devised a way of making a one tube
regenerator and describes his results in
the following:

RADIO AGE,
Gentlemen:

I have read with interest your one
night reception records published in
the several numbers of RADIO AGE.
I tried several times to see how many
stations I could get one night, and
found that Monday night seems to be
when most of the stations in the East
are on the air. I am enclosing my
two best records of fifty stations each
received on the nights of Monday,
March 17th, and Monday, March
31st. I hope you will see fit to pub-
lish these, as T have noticed that most
of your Dial Twisters are located in
the Central States which I believe
gives them a better chance for a
record. -

I have a one tube Reinartz Audio
Regenerator. To this T have added a
regular two stage audio frequency
amplifier. Both of these records were
made on two tubes. I am enclosing
the diagram of my detector circuit,
and I hope that these records are
good enough to get me in the D. T.
column.

Yours sincerely,
KENNETH GLASS.
144 5. Mt. Vernon Ave.,
Uniontown, Pa.

The following list is the record of sta-
tions heard by Mr. Glass on the Regen-
erator in § hours and 20 minutes of listen-
ing, Mr. Glass explaining that he stopped
at 11:15 P. M. on account of static.

Kenneth Glass
144 South Mt. Vernon Avenue
Uniontown, Pa.

Stations heard Monday, March 17
WCAU, WBZ, KGO, RKDKA, WRC,
WCAE, WMAQ, WGY, WNAC, 8DBH,
8BRM, WBT, WOR, WABL, WJAK,
WDAR, WCAP, CFCF, WDAF, WWJ,
WHAN, WPAB, WJAS, WAAM, WEAN,
WEAT, CFCA, CFCR, WOO, KSD, WSBH,

WOS, WEBAV, KOV, WF], WFAA,
WSAL, WHAZ, WCX, WBBG, WMC,
WRAX, WBDBN, WLW, WTAS, WBBF,

WCRD, KFKX, KFOP, WTAX.

ouvr”
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Stations heard Monday, March 31
KDKA, WBZ, WDAR, KGO, WNAC,
WABL, WEAN, WOC, WW], KOV, WO0O,
WEAT, WCAP, WJZ, WOR, CFCA,
CFCF, WGY, WBAK, WBBM, WPAB,
WTAS, WKAR, WBBR, WGR, WLW,
. WHN, WCBD,
WX, WEAA,  WCAE,
WBAV, WDAF, WBBG, WBBF, WJAS,
WMC, WOAW, WBAP., WBAH, KFOP,
KFK¥, WRAX, KII, KHJ.

Semi-daylight reception of KGO
both times VERIFIED. Also KFI

and three stations from Texas. I
have also verified reception of KHJ.

Does that make him a Dial Twister?
It sure does. We thank him for the re-
port, and print his diagram showing the
connections of the detector circuit (regen-
erator bugs, please notice) in Figure 1.

Now herewith we present the sugges-
tions and results of another fan's experi-
menting with the same circuit. He uses
a circuit more like the original and gets
good results as well.

RADIO AGE,
Gentlemen:

Referring back to the Reinartz
Audio Regenerator, described by

Felix Anderson in the February, 1924,
issue, I would like to make a few sug-
gestions:

(1) For higher waves 400 to 600
meters, shunt coil of coupler with a
23 plate condenser.

(2) A standard spider web coil can
be used as is indicated on the accom-
panying diagram (Figure 2). Shunt
the coil with a .0005 condenser. A
grid leak and condenser of .00025

A WORD TO OUR NEW READERS
Regarding Technical Information Service

O THOSE readers who formerly were accustomed to refer to the staff
T of RADIO TOPICS for answers to radio problems, the techanical staff

of RADIO AGE extends its welcoine and assurance that questions sub-
mitted by them will be accorded the same accurate and generous attention
that has been given to our regular clientele in the past.

Technjcal Information service is rendered by Felix Anderson, Assaciate
Technical Editor, under the supervision of Frank D. Pearne, Technical
Editor, in the most accurate and speedy way possibie.
feel sure that their problems will he accorded personal attention sucll as is

not found elsewhere,

In order to assure a smoothly running system, it has been found necess-
ary to require the co-operation of the individuals using this service; and to
mstruct our new readers in the correct manner to avail themselves of this
service, we reprint the following notice from our May, 1924, issue:

(1) Before writing, it is a good policy to look through the compiled articles which have
appeared in RADIOQO AGE f(or the past year, which have been reprinted in a large heavily
bound edition ealled the RADIO AGE ANNUAL.

department postpaid for $1.00.
> E

(2) Do not ask us to compare advertised products.
alitained from the manufacturer and not from RADIO AGE.

{3) Don’t expect the Technical Office to devote its entire cfforts to your questions by
Write on the subject vou are puzzled about.

(4) Tuformation requiring a lot of work should he obtaimed from such sources as can be
hired to carry out special and individual experiments.
making your requests contain just what you need,

asking a great number of them.

(3) Put guestions in the following form:

A—A standard business size envelope, carve-
fully stamped and addressed must be enclosed.
A gtamp alone will not get you an answer.

Write with typewriter or ink, and on
one side of the paper only.
typewriter,

C—Thaw your diagrams in pencil on sheets
separite from your questions, label them eare-
fully, and fasten all correspondence together.
Failure to do so might result in the loss of
one of the pages of your letter or a diagram
when the mail is sorted. Put your name and
address on each sheet.

If possible, use a

IMPORTANT —Letters not complying with the foregoing requests wiil not he answered.

Qur new readers may

It can be obtained from the eirculation

Information of this nature should be

Give the other fellow a chance by

D—Write orders for back numbers, sub-
seriptions and the ANNUAL on separate
sheets. Do not mix these notations with your
questions, These orders must he kept on file
by the business department, aud eamnot be
referred to the Technieal Office.

E—Ieep a copy of your Jetter and diagram
on hand so that we can refer you to them.

F—Address all requests for information on
technical questions to RADTO AGE, Ilnc.,
Technical Office, 500 N. Dearborn Street,
Chicago, Ilinois.
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MI* with a PMGL should be used.

(3) UVZ0IA and UV199 tubes are
good in this circuit. Do not use soft
tubes,  The nearer the plate vollage
is to normal the better. If UV201A’s
are used, set the detector at 36, and
the ampliter 43.

I have been running (ests with this
hookup, and 1 #nd it satisfactory.
Very good for distance, sharp tuning
(if good condensers are used) and
volume enough on 1,000 mile recep-

tions 1o remove headphones from
head andd still hear concert plainly.
The minor details of this cirout

are few and one owning a Reinartz
can easily make the changes.  For
beginners, I strongly recommend the
coupler as specified in RADIO AGE
of February as the tuning unit.

This is a summary of a Tew monihs
of work with the old circuit, and with
the necessary amplification, it shoulid
equal a super-hel.

Very truly yours,
CLARENCE B. G .\ NON.
1731 Ensor Street, Balumore, Md

The Wizard Fans wiil probably wel-
come this lelier conlaining suggestions
with relerence to the Wizard circult de-

scribed in the
Rathbun  One
the foilowing:

April, 1924, issue hy J. B
of our readers contributes

RADIO AGE,
Gentlemen:

1 have been experimenting with the
Rathbun “Wizard $10 Receiver,” the
hookup of which was published in
RADIO AGE for April. T have de-
vised a hookup for adding a two-
stage amplifier.,

I find this receiver very selective
and if a variometer of a good mak
15 mserted at ihe point marked N on
diagram almost unbelievable ampli
fication may be oblained.

The tuning is accomplished with
the wvariable condenser. variometer
and the detector rheosizt, and, by
the way, this is an extremely critical

3

4 GBS
! &

[T
8 &

unit of this set. It should have a
good variable grid leak of from 1 to
10 megohms.

A word about the coil for those
who do nol have this magazine. It
was wound on a bakelite form, 3%%
inches in diameter and 3 inches long,
using No. 18 5. C. wire, with 22
lurns on the primary, leave a space
ol one-half inch and wind the
ondary with the same size wire and
IN THE SAME DIRECTION AS
THE PRIMARY, (This 1s very im-
portant.) Put 60 turns on the
secondary.

Alter being wound the coll is
mounted lliL‘L ly on the terminals of
the variable condenser as shown in
Figure 1.

This improves tuning,
also conserves space.

The whole set may be mounted on
a panel 0x21 inches. A switeh may
he provided at X for the purpose of
culiing the variometer oul of the cir-
cuit when not wanted.

I have found the amplification
tremendous with this set, olten work-
ing loud speaker on two tubes.

The audio frequency trapsformers
may be of any good make and prefer-
ably of low ratio, such as 3 or 3.
to 1, as this culs down distortion.

I am over 1800 miles from sta-
tion WBZ at Springficld, Mass., and
they have come in on loud speaker,
using only two tubes. with plenty of
volume (o enable them to be heard
anywhere in a seven-room house.

This is a neat, well operating set,
as well as an economical one for the
average amateur to build and oper-
ate. and if one uses GOOD materials
and uses care in building he will be
greatly repaid for the trouble

Very truly vours,
D. I HOWE,

02 Cheslnut Street, ()mm\ 11
Readers who are using this circuit might

iry out the suggestions outlined by Mr,
Howe. and write him of their resulis.

o]
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Figure 3. D. F. Howe suggests using a variometer in the plate circuit of the
Wizard circuit as shown when audio amplification is used. A switch enables the user

to throw it or out of the circuit at will,
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We feel that the Crood

work, Mr. Howe.

idea is logical.

Back in our October, 10923, issue wo
published a description of what is known
as “"Your First Tube Set.” Here it is
July, 1924, and we are still getting lette
ol interest, records and suggestions with
veference with this little receiver.  Fana
who write in have learned to call 1t the
FT set, and we feel that it probably did
more good with fans who fondly handled
their first vacuum tube than any other
The supply of October back numbers ha-
long since been exhausted, but neverthe-
less we still get requests for s descrip-
tion.  Incidentally, the description ha-
been  reprinted in the RAD/IO AGE
ANNO AL, and fellows who are not a¢-
quainted \\'itl it can get the details o!
\11 litcle 1 ldc'fumcn receiver, Lo-

sether with forty-Ove other good hockups,
for 31 from the circulation department

Now we hear from another fan who ha.
fong been an admirer ol the set with the
fellowing communication addressedd Lo the
writer of the article describing the set

RADIO AGE,
Chicago, Tl
Gentlemen:

I was very giad some time ago to
be of assistance Lo a gentleman in
Nashville, Tenn., whom you referred
to me for wdvice upon circuits for
improvised aerials, ete., and have
thought some time since of letting
vou know about a stunt I have de-
veloped jn my experimenting along
Ultra Audion lines. The instrument
15 so wonderful that I wish vou could
listen over i1t

In your regular “IMirsl Tube Set™
I wound a plain 56 turn spiderweb
coil on the common black fibre form
so commonly used, and tapped the
coil every 7 wurns. These taps leaa
to common unions with two separale
sets of switch points joined together
Aerial lead from primary condenser
gocs to first switch centre, and grid
lead runs from sccond switch centre
Both condensers are low loss, and act
like the finest vernier condensers 1
ever used. The plate lead is continu
ous from first switch point of llr.\n
switch to outer tap ol the coil then
on to the plate terminal “of socket
A 001 fixed condenser for by-pass
irom plate lead to Plus " terminal
I find best by all means for getting

distance and giving latitade to the
dials.
I have heard all over the United

States with this thing, loud and clear,
using 130 fool aerial, W. D. 12 tube.
Until Edgewaler Beach station was
changed in wave length I could abso-
lutely tune in and out all Chicago sta-
tions perfectly without overlap. 1
use a wave (rap and listen to them
only when 1 desire 0. The new
Rammbow station is so near me (hat
I can sce their towers and acrial a
half mile from my window, hut 1 can
tune them in and out perfectly with-
out the trap, and the reception from
them is something beautiful. There
are scores of combinations to be had
with use of the two sets of switches
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al}d one can play upon them like a
piano.

Find circuit drawing herewith,

also accept my sincere thanks for

. yvour most valuable contributions to
the world of radio.

Yours truly,
A. J. BAUMGARDNER,
4840 N. Lincoln Street, Chicago, IIl.

Now we want to explain the first part
of Mr. Baumgardner’s letter by saying
that we referred a fellow Dial Twister to
him for some information on antennz
which we happen to know he used while
engaged as a traveling salesman. He took
one of these little FT sets with him, and
used it on various kinds of aerials at the
places he stopped when on the road.
And Mr. Baumgardner, being a true radio
bug, gladly furnished the information.
His experiments with the I'T set as de-
scribed in the letter are shown on the
diagram in Figure 4. Before we go on
with the rest of the contributions, we want
to extend to him our cordial thanks, and
express otir wish that if he has any more
finds that he thinks may be interesting,
we would be glad to hear from hin.

636 Fifty-first Street,
Milwaukee, Wis.
RADIO AGE,
Gentlemen:

T purchased your magazine for the
Orst time last night and 1 assure you
that from now on I'll buy a copy
cvery month it is issued. I was par-
ticularly interested in your club of
SQUEAL HOUNDS or DIAL
TWISTERS, so I am submitting my
list of stations for a membership in
the club. The following stations I

received in  two weeks on my
GREBE:

KDRKA, KTGD, K¥FHD, KFT, KTIX.
KTFEB, KFKX, KTLZ KENF, KFOP,
KGO, EKGW,  EKSD, KYW, WAAW,
\‘\’ABA W BAH WBAP, \VBBD WBIL,
WHT, WBZ, WCALE, WCAL, WCAP,
WCAS, WCAU, WCBD, W Ch WOX,
WDAF, WDAP, Wb AF, W E AH, WEAN,
WFAN, WF AA, GN C..L{ WGY,
WHA, "WHA: A, \VHAD \VHA‘S WIAZ,
WIHB, WIAD, WJAK, WJA \ \VJAZ,
WKY, WL A(r, WLS, WLW, WMAT,
WM AQ WMAY, W MC, \VN'\C WOAY

WOAW,

WTAM, \’V’lAQ 'WTAS, \VTAY W VAE,
WW], 2XD, Z\B \VI‘AH WBAK, KFTM.
CTCA, CKAC, CJCE.

Yours truly,
BILMAR T. BOEHM.
P. S.—Please inform me who has
the slogan, “In the Heart of La.”

Can anyone tell Mr. Boechm who makes
use of the slogan he mentions? We
don’t happen to be acquainted with it—
but we do know a good list when we
see it.

Some time ago we printed a letter from
a Montreal fan. He said he wanted com-
petition from Montreal—here he is. We
have several letters from fans up there—
hut space is limited and we can’t print all
of them, unfortunately.

“ RADIO AGE,
Gentlemen:
With reference to the Pickup Pages
of your fine magazme 1 see that
Mr. Winkle is probably the first

A7
L

N =

The Magazine of the Hour )
Q005 MmF
0o
o]
L ]
= 8847
== 630V
s GROLND

Figure 4. The FT czrcmt as revised by Mr. Baumgardner of Clicego. He finds

this circuit very selective, and extremely sensifive to lomg distance stations.

Reinartz booster to have his name
inscribed on the Dial Twisters list
for Montreal. I think that Reinartz
wants some beating, I submit here-
with a list of stations received on a
single peanut tube, over a pericd of
five months, most of them at any
time they are broadcasting, given faic
conditions.

In Mr. Winkle’s list of stations, I
notice he has not received direct
those elusive stations at Ottawa.
However, T must congratulate him on
receiving KYW at Chicago, on 536
meters, which I cannot seem to re-
ceive in spite of an excellent loca-
tion.

1 would like to say in passing that
. Hardman’s article on the Rein-
artz modification was very interest-
ing and would be glad if that gentle-
man would, through you, Mr. Editor,
give us some more facts on rewind-
ing the coil, number of turns, etc.

In closing T would like to express
my appreciation on the works of the
various contributors to the “AGE"
and the clean-cut illustrations that
accompany them.

Having been confined to bed all
the winter through ill health, I must
say that my Reinartz has been a
splendid companion to me during the
long, dreary evenings.

Thanking you for taking up so
much space, I shall be curious to see
next month’s magazine, and how
many stations constitutes the record
for Montreal.

Yours faithfully,
W. J. WATERSON.
Lorain Avenue, Montreal, North,
Quebec, Canada.

Calls heard by
W. J. Waterson
Montreal, Canada

KDEKA, WBZ, WCAE, WCAP, WCBD,
WDAP, WDAR, WEAT, Wi
WGY, WHAZ, WIP, WJA v
WJTAZ, WHY, W TZ, WLW, waoae, Woo,
WOR, WHB.

It is a pleasure to learn that RADIO
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AGE may have helped you to spend some
of those Lonely hours pleasantly, and feel
that some of our readers might like to
drop you a few lines to compare notes
and results, We shall be glad to hawve
you “visit” the department again.

RADIO AGE,
Gentlemen:

After reading the list sent in by
Mr. Winkle of Bordeau Street, Mon-
treal, I am sending mine hoping it
will interest you and other readers of
vour nagazine which T cannot praise
too much, even though I only know
it for three months. As others say,
“it certainly is the goods.”

I hook as many as nine stations
the same evening, and as I only have
had the set for a short while, I think
twenty-five stations is not so bad.
Here's hoping to hear from other
Montrealers.

Truly yours,
JOSEPH A. RATTE,
175 Lagauchertieres Street,
Montreal, P, )., Canada.

Calls heard by
Joseph A. Ratte
175 Lagauchertieres Street
Montreal, P. Q., Canada

KFKX, WL3, WGN, WJAZ, WDAP,
WLW, WEAR, WWAD, WDAR, WFI,
WOR, WJZ, WJAR, WBZ, \VHAZ WGV,
WGR, CKCZ, CFCX, \’VJAX WTAM,

KDKA, CFCT, CKAC, CHYC.
RADIO AGE,
Gentlemen:
Having read the May RADIO

AGE and stubbed my toe into the
Dial Twisters Club, I concluded to
write. Perhaps it will get the gate
or the waste basket, but we should
try anything once. How many of
the fans will agree with me if I say
that it is very much harder to get
the Eastern stations than it 15 for
the East to get the West?

T've got six tubes in my set. Don't
think T use ’em all on the head
phones. T don’t. Six UV199, I use

( Continued on page 44)
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Getting the Most Qut
of Your Vacuum
Tubes

( Conthined, frone page

18]

mica tv
when they

and should he purchased on]y
are IJulll-\(*] Lested capacity”
and not “tested mica” or other mislead-
ing terms.  They should be Nhrmly sol-
dered mothe arcuit, the condenser being
as close to the erid post of the tube
cocket as ot possiblv can be.  Sometimes
sackets are <o constructed that they can
be mounied directly thereon.

If & circuit 3s noisv when all ether pre-
cautions have beers taken, it can invariably
he traced 1o a poor t;ril] condenser. The

petitute it with one
as possible.

thing to do is 1¢
thar 1= as near per

\l}

Rheagstats

FFavity rheostais or rheostats with ad-
Hstrents that are too coarse are often
the comtnibutors of nolses an sets, espe-
cially in dewector cicuiis, The proper
theosiat to use in a detector cireuit is
the carvbon type, which permits an even

straight fow of ncreasing or decreasing
current as the contvolling knob s turned.
Wire rheostats are satisfactory in ampli-
fyving cireuits, and at present there has
appeared on the market a small cartridee
resistance of the proper resistance for the
poptlar tubes new on the market to he
used in conjunction with varieus hattery
supplies,

These cartridge rheostats have no con-
trols, and are inserted into clips connected
in the filament circuit, and provide au-
tomatically the proper resistance.  These

are not recommended for detector cir-
cuts, however,
Potentiometers
Vire potentiometers, like rheostats, un-

less of good design are apt to intlict noises
upon the ears of the listener. There are
several types on the market, but the writer
much prefers the carbon disk or graphite
seclor lype to the wire ones. They are
veually furnished in 200 ohm (maximum)
and 400 ohm (maximumy sizes. The 400

vhm size 15 the most =ati=Tactory for all
areund purposes,

au " e ¥ | §

A" and "B” Batteries

The suhject of A Batteries will be dis-

cussed inoa later avticle s especially the con-
nections Tor dey cells (o give longer life
and e ¢fficient servi

B hatt
b TR 3
for faps
{ube

\'n»‘ whether dry Batterve (vpe or
. should have provision wmade
that the e |mcn.1ﬂ of
the may he varied at will, A dif-
ference of one or two volis often makes
all the difference in the world,

It is quite advisable ‘o have o
meter with a scale reading of from 0 1o
0 volts DC handy, and it is very desirahle
where eight or {en tubes are used as on
a Super-Heteradvne,  This meter will en-
able the operator to tell just what each

¢ 0

volt-

and everv tube s consuming, and more
intelligent operation together with eco-

nomical upkee
possible,

p in battery consumption is

e v

THADSE MARK REC

Send for our Radio Map

Enclose 10c and let us send you
the Baketite Radio Map. Itlists
the call letters, wave length and
location of every broadcasting
station in the werld., Address
Map Department.

/ o0,
BAKELITE

Condensite
REDMANOL

are the registered
Tiade Marks for the
Plenet Resin Prodiets
manufactured ander
patents cwned by
AKELITE
CORPORATIOR

Tite Muapuzine of the {Tour

U. % PAY, UFF.

DeForest
and Bakelite

Bakelite is standard insulation on
all DeForest Radiophones — from
panels to transformer covers. The
effective protection afforded by
Bakelite is a strong factor in the
success of these well known radio
sets.

insulation must have me-
and rigidity,
chemical inertness, heat and water

Good
chanical strength
as well as electrical resistance and,
last but least, durability.
Bakelite possesses all these char-
acteristics in a very high degree.

not

The fact that practically every
radio manufacturer uses Bakelite
is an excellent endorsement of its
value for radic insulation.

Write for a copy of
our Radio Booklet H

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.

Chicago Office: 636 Woest 224 Street

THE MATERIAL OF A THOUSAND USES

va1den(. tor
The bhoard of
Cerparation of

RCA

directors of the Radie
America, at ther meeting,
May 2erd, declared a dividend pavable on
adl preterred the Radio Corpora-
tien Lo steckbelders of re \mll an June oth.
The dividem] will e 300 per cent, heing
1 i0 per cent, 1'c\mc[i\xl_v, for the hrst and

s

secemtl quarters of 1024

stk of

FDITOR'S NOTE—In owr next issue,
Mro Andersan will take up in detad the
of fhese wgricus coutrolline qoces-
sories, Mheir rolative postiions in circuils,
andd /:”ir subject of wrid return lines -
Wil soime other valuable data on
Hre mmz‘ eficetive methods (o eniplov in
cawry most ol of your varinmn

Hae

eotiter

tuhes.
Menteonr RADIO ACE

Bleen Wedting to Adve

www americanradiohistorv.com

-

Super

le\ CRYSTAL

New Non-Metal-
lic Housing Elim-
inates Scratches &
Squealing.

Wenderinl vew crystel has millions of

et ive \pulgf]uu v——cunuot short

FITS ANY STANDARD DETECTOR
A vouy dealer—otherwise sens] purchase
prive and you will be sapplied postpaad,

(B Freshman G Inc
] Gondenser $Pooucrs
106 Seventh Avenue, New York Clty

o oo o o e i N L SO0 S B

Pisers
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Ger a Job Like These
00 fo 70000aYear

26 Years Old—
Makes Almost
§500 a Month

nts to §47
My suc

instruct
your imen

Dickerson Gets
$7599 a Year
"I earncd §30 a
; T started
50a \QH'

IILrlmrL £\
son,  Warres-
ey

$20.06 a Day for
Schreck

cver dish w
yer odve
navernging bt‘{{a r
W month
Irom my own husiness
now. 1 used to make
RIR.00 & week.” A
ek, Phoenix,

Pence Earns
§9000 A Year

N auto
il work
1135000
ides thaut
my awn boss
wife joins me In
akine veu for what
you did tor us "

§20 to 559 a Day
for J. R. Morgan
“When ©started on
YOur tharse 1wy
carpenter's hel
ng arouml

MNow 1
8§30 to a-,w()ac..\\
l‘(l Ahl b

stand be
34 Morgan, Delawa
Ghio,

Spare Time Work
Pays Stewart
$100 a Month

“Vour course hos
already  oblained a
substantial  incrense
in pay for me and
made it ble for
me o make ac lewst
£100 5 month in spure
time work. You can
shout this at the weak
[ellows whe haven't
made up thelr minds
to do something yet.”
Earl Stewart, Corona,
Calif,

in the Big Pay Field of

FELECTRICITY

It’s vour own fault if you don't earn more.  Blame voursell if you
stick to vour small pav job when I have made i1t so easy for you to
carn $3300 to 810,000 a vear as an electrical (:‘\'[J(,‘S’l,, EKlectrical Experts are badly
neciliad, Thousands of men must be traimed at once. Une billion dellars a vear is
Lemng =pent for electrical expansion and everything is readv but the men. Wil you
answer the call (>l this hig pay held? Wil vou ger ready now for the big job | will
help you get? e i»uuc t money of your life is waiting for you

I Will Train You at Home

1 \ull train your just like I tr

rained the six men whose F')ICfl;r(‘:’- vou see here,
1.4l s of ather en-—ordhuiry. evervday sort of follow ng them o
into jobs that pey $12.00 10 $30.00 o av ofiers vou more

-t b ul'u ling i 1, epare time course,
2t jobs i a few short m

Quick and Easy to Learn

Don't let any dou
done rob you of vour
vou when th tar
education
money b

able tn do \»h.‘.i thh" other men have
ave a thing on
or lack of

(LEJOI’L 30m imw
185t ¥ueees Pe
You can ¢
YHEE, St
guarantce bond.

illr\ 1:1 l\]k”l(
LH‘ l] u\m( v

i vou are not l(JU‘

Free—Electrical Working Outfit and Tools

I addition to giving my students frec emploviment servic
servic e 1 “L\\"‘i‘(’lu dml'l\o.\l]w oriing outfi !
5 t heginne

and {ree consultation
ing instruments, material

You de pracucal work
L notley every week doing
5 In spare time

< learning,

Mail Coupon for FREE BOOK -~
The Vital Facts of the Electrical Industry

i1l boolk—over 100 interest-
i)(\\l{l\\ prm,f tlnt vou, too,
1ple 1

\\o*k W ml

T'he coupon below will bring vou mv b
tures. LThe real de
00 to S10,000 a v

kot W Vo a & hvn(l J.ld i -ruull(uc of t]m ost vond
» 1 the world cndd the coupon now—-this very second may be the tueriing pois
vour iife.  Send it while the desire for a Letter job and more moncey is upon you, to

¢ free <“lct‘tr'i<

L. L. COOKE, Chief Engineer

Chicago Engineering Works

DEPT.

o 2150 Lawrence Ave., Chicago

!

I The Cooke
Trained Man
is the Big
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OUR$200.000.00 COMPANY
STANDS SOUARELY BACK OF EVERY HEADSET

Buy 5 eacivef
s nitnd

GREATEST

HEADSET
VALUE

Longer Cord (full 5 feet), Stronger Magnets, Higher Resistance, Increase of Sensitivily, Perfect Tone Mates
EVERY SET TESTED BY LICEMNSED RADIO OPERATORS

Send no money- Qrder on a Sosl-Card
: 98T BROOKLINE AVENUE, BOSTON, MASS.

Short Wave Transmission
(Continyed [rom page 171
expect. But this = due 1o the fact thal
the humian car Is nol <o senzitive as i
mizhi beoand one Little improvement nay

to make maeh ¢ FLnee

! n
cenien,

ake the trouble so walch all of
the places where | S orcur g cor-
I oap dlt of them, we shall at
once netice diference woreception,
One of iprportant nems
vesisiance of the civeult,

Just where resisianee i a et may oveur
15 o gquestion not very well understood by
the Tavman.  Fivst, we offen have too
much resistance in the different cotls used
as mducian Then the
ce offered by poarly consirucied cos
denserss Usuallv we think that resistance
means too greal a length of wire which
has too small a cross section, bul, as a
rule, while this may be frue to some ex-
tent, 1t 1= more often cansed by the mate-
rial on which the coil i wound, or in the
varnish which ig used to hold the turns in
place.

Some sort ol a support iz necessary for
the cotls, so we cannol escape this loss,
but we can reduce it considerably by using
the vight kind of materiall The best
tube known on which a coil may be wound
is not high priced insulating material, but
is a good oven dried paper or cardboard
tube without the use of anv kind of in-
sulating varnish.  The wire used should
have the largest possible cross section,

=S50 1l

reel several,
e

|
1motne

the most

re is the rest

s L

Al

stifn and hard
1 il
Sl

d o ordinary
stranded con-

which, while 11 mayv be very
to wind, will mve bevier yesults o
staller wire havine a hi

Fov thie f

radio recepiing

e ol
duetors js o aid a goml heavy
: In selecting

vooihe buililer

15 confvante: nrehlem. 1t s
much better 1o pur 4 high priced
cottdenser Having a very low hi e
quency  resistance than to play aroumd
with one of inforior quality, There are
several  scientitically consiructed  con-

densers pn b wket at the present time
ay ~hould Ihe with
merely obtaming ane which is supposed to
have the vight capacity, and 1 is enmestly
suggested that user make a carclul

d ove el satistied

the
study ol variable condensers before mak-
ing a selection.

In constructing the acrial for a shorl
wave funer, use 1 good heavy single sirand
of copper wire and keep the leneth at ap-

proximately thivty-Ove feet or less.

COMING IN SEPTEMBER

A new technical feature, never
before undertaken by a radio maga-
zine. Watch RADIO AGE for this

unusual innovation.

Club Meetings by Radio!

Dallas, Texas—An experiment to de-
termine whether it is posszible to held a
club meeting by vadio with all the mem-
bers sealed comfortably in (heir homes,
has been (ried oul successfully by radio

fans in this wvicinity.  The meeting was
called to vrder by the pres mobions
carricd and all business transacied with
wx much ewse as though the membors were
sathered inoone room.

The idea was conceived by members of
the West Gudi Amatear Phone Club,
which was staried by Tocal representatives
of the American Rudio Relay Leasue.
ractically all members have mstalled
radiophone transmitters in their homes

Diuie 1o bad weather the sugeesiion was
niade that moembers hold their mectings
‘on the air”

Notices were sent 1o all elub members,
deEesting a wave length of 190 e
Al the appointed tume the president called
the mecting “to order” through his radio-
phone. The roll was called by the secre-
tary amd as their names were spoken the
rembers picked up their microphones and
anawered, Upresent”

Az each set had been carefully tuned
in advance all members of the club could

G

(e 8

hear evervihing that took place.  The
session lasted two hours and met with

such general approval that it was voled
to hold subsequent “ether mectings” every
sunday afternoon thereafter.

Fans See Auto Race by Radio

Radio fans who found themselves un-
able teo attend the International Motor
Sweepstakes, the 300-mile race al Indian-
apolis on May 30, had it brought right io
their homes hy radio.

A soundproot booth was constructed
under the judges’ stand and in addition

ays Mewtion RADIO AGE Wher Uritine (o Advestisers
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there werc microphones in the pits. The
broadcaster iu the booth had the race in-
formation “fed” to him by racing experts

furnished by the Prest-o-Lite Company,

battery manufacturers.

The broadcaster in turn sent out the
descriptive news directly through Station
WGN on the Edgewater Beach Hotel,
Chicago, With a corps of ten men, the
broadcasting was kept ‘‘up-to-the-minute”
throughout the entire racing period. The
first story was on the air at 9:30 a. m.
and was kept up until late in the after-
noon. “Sen” Kaney, WGN annouucer,
was in personal charge,

Through the word pictures from the
trackside the listener-in was transported
there in spirit and actually was able to
visualize the hurry of the crowd as it
made its way to the scats in the mile and
a half of grandstands; the vivid colors of
the women in gala attire were picturized
graphically and the strident call of the
refreshment vendors and- program boys
preceded the hustle of the track itself as
the race neared.

The fans heard the roar of the racing
motors and the howls of the thrill-mad
spectators as a favorite driver came hur-
tling down the stretch. At last they were
able to get the terrific uproar which
grected “Jo” Boyer as he crossed the fin-
ish line first.

In between the reports of the races Mr.
Kapey gave intimatc human interest
sketches of the crowd, the drivers and
the officials,

Radio Aids World Flight

Despite the fact that the Army-world-
flight planes are not equipped with radio
receiving or transmitting apparatus, radio
aided thesc airmen in their trip westward
from the Aleutian Islands to Japan.

The Coast Guard Cutter “Haida” and
the Fisheries Steamer “Eider” stood by
along the westward route of the Army
aviators, wvirtually establishing a radio
chain between the American radio sta-
tions and those of Japan. They furnished
advance data as to wecather conditions
along the route, relaying their dispatches
to the planes before they “took” off on
their 860-mile jump.

The first aid of radio and the govern-
ment  vessels on the long flight was
planned before the planes left Chicagoft,
on the Island of Attu, en route to Kashe-
wabara Bay on Japan’s Island of Para-
mushiry in the Kuriles group.

Major Blair of the Signal Corps, who
has charge of the radio communication
for the Army and is aboard the “Haida,”
returned to the United States when the
flyers reached Japan, where both Japanese
and U, S. naval vessels took up the radio
service. It is cxpected that later on he
will be sent to Labrador to establish a
system of radio communication for these
airmen on their trans-Atlantic flight back
home. Weather forecasts are already
arranged for on the Atlantic route, and it
is planned that at least one of the Army
planes will be equipped with radio before
the last leg of the flight starts from Eng-
land.
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Purchaser

9 & =
A 24-Volt **B’’Storage Batterypositively given
FREE with each purchase of a WORLD “A”’
Storage Battery, The WORLD Battery is fa-
mous forits guarantecd guslity and service. Racked

by yeard of Successful Manufacture and Thousands of
Batisfied Users, Yousave 50%,.

Prices That Save and Satisfy

Auto Batteries Radio Battaries

6-Volt, 11 Piate $12.25  6-Volt, 80 Amps. $10.00
€-Volt, 13Plate 14.25 2 Yoty 100 Ambs. "12.50
o

6-Volt, 120 Amps. 14.5
12-Volt, 7 Plate 17.00 &-VoIt, 140 Amps. 16.0

Shipment Eaepross C. Q. D. aubjsct o cxamination.
5§ per cent dizcaunt for eush in yull with ¢rder.,

2-Yr, Guarantee Bond in Writing
With Each Werld Storage Battery

proves satlafactory World performence. Mall thls ad with
your name ond address — we willship battery day orderlsre-
ceived; and give you your cholve of "B’ Storage Batteryora
bandsomaniclktle finish Auto Spotlite, FREE, Write TODAY.

WORLD BATTERY COMPANY
1219 So. Wabash Ave. Dept. 36, CHICAGO, ILL,

This FREE **B’’ Storage Battery takea the place of dry cell
*“B*! hatteries. Can be recharged and will last indefinitely,
To he sold retail for $6.00. 1t is the only battery of its kind
equipped with solid rubber cass—and insurance against acid
and leakage, Take advantage of this remarkable introductory
offer . (To those whospref_e): it, we will send FREE a
handssme nickel finish Auto Bpotlite, instead of the "B’ Bat~
tery. Be sure to specify which js wanted. }

GIVEN
FREE

To introduce
this new ao

superior World
S

FPuhlle.

$4.75
Post
Paid or
ot your
dealer’s.

P-301 Variomcter.

With two 50-turn untapped coils as
a variometer wtih PERFECT RATIO
OF INDUCTANCE.

Other Pfanstichl Pure

Inductances

List  Wave

Turns Ivice  Length

U e 25 § .55 100-34¢
P-202.. 35 89 135-470
1-203 .65 170-630
W74 220-960

.50 300-1300

470-1980
$0.95

$ 600
Post Paid
or at

P-600. Oscillator for Superheterodyne. Os-
cillates sharply and steadily and improves
ihe hook-up.

TRY THE

NEW

Manufactured by

Pfanstiehl Radio Service Co.

Highland Park, Il
Chicago Office: 1001 W. Washington Blvd.

PURE
INDUCTANCES

FOR RADIO EFFICIENCY
“Pfans:”’

circuits to their highest efficiency.
il Much has been said recently about the necessity of good parts. Inductances
dealers. are of extreme importance for efficiency.
good hecause:
1. Air-cored means no absorption of signal strength;

2. Stagger-wound means no appreciable distributed capacity;
3. Vermer control of adjustment means distance-getting,

You have been trying out all kinds of circuits.
You lmow those you like best.
that you now endeavor to improve these favorite

SPS.OO
[P ost
=i £
s or at
= your

i 3 dealer’s,

P-300 Variocou pler.

Using this Unit in our Efficiency
Fecok-up (hurnished with Unit) a
Wisconsin fan pickked up Hawaii,

Let us suggest

Pflanstiehl Pure Tnductances are

(Haymarket 8010)

Always Mention RADIO AGE When Writing to Adverliesrs
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A Physicist’s View of Sound
Waves and Radio Rays

By Frank D. Pearne

Carl Pfanstichl, noted radio cngineer
and scientist, addressed the radio division
of the Idectric Club of Chicago last
month on the subject, “Sound Waves and
Radio Rays.”

My, Pranstiehl, who is president of the
Pranstichl Radio Service Company, High-
land Park, L., preserted his up to date
vicws and theories from the standpoint ot
the phyvsicist rather (han that of the con-
ventional vadio engineer, however, It was
this method of delivery that proved nov-
elly interesting to his expert listeners,

AMr. Pranstichl stated that the science of
radio had grown so fast and contained so
much of the spectacular that In his opin-
ion, too little attention has bheen given
by radio Tans to the underlving prin-
ciples of the science. ‘Therelfore, he was
guing to confine his address to a few of
the fundamental principles invelved, and
tried to make his audience visualize what
actually takes place with the aid of varni-
ous clecirical demonstrations.

He discussed aiv vibralions. or waves,
which strike our ears and give ug the
sensation of sound. While air can sustain
waves from less than eight to probably
more than one hundred thousand cveles
per second, the average human ear s
capable of responding only to frequencics
of about sixteen to approximately twenly
thousand cyeles per second. He explained
that air waves consist of alternate areas
ol compression and rarification above and
below normal atmoespheric pressure, which
expand in ever widening cireles from the
spurce of the vibration. A so-called noise
i< merelv a jumble of air vibrations with-
oul any rhyme or reason and usually un-
pleasant to the car. while a tone is caused
v periodic vibration.

Explains Musical Tones

The most mnteres part of the discus-
ston was an explanation ol what gives
various musical tones their particular and
distinctive quality, Fov mstance the pieh
ol middle € aally taken as 230 com-
plete vibratiens, or cveles, per second.
{One compression and  one rarihcation
constitute one complete vibration, or one
cvele).  But what 1s it that enables the
var to distinguish between middle ¢ when
playved on the vielin, harp, piano, or when
wmtoned by the human voice? Why i3 it
that some tones sound thin and lifeless,
while another tone of the same pitch and
Toudness sounds rich and full and much
mote pleasant to listen to?

Tone quality is entively dependent on
the number and characier of smaller
and more rapid waves that exist simul-
tancouslv with the fundamental or princi-
pal wave. The fundamental wave s
always the one of the lowest frequency
and determines the pitch of the tone, while
the little waves, or ripples on top of the
fundamefiial, give the tone its character-
istic quality. A number of lantern slides
were shown, made from photographs of
sound waves coming from various musi-
cal instruments, and also the human voice.

15 s

In some cases, such as tone coming from
a single organ pipe, the smaller ov har-

monic  waves  almost  completely over-
whelm  the  Tundamental, or priocipal
wave. The smaller waves are called over-
tones.  The overtones whose frequencies

are an even multiple of the fundamental
arve called harmonic overtones. The -
vidual frequency of certain of the hizgher
overtones may bhe more than twenty Limes
the frequency of the fundamental.
Thevefore, it is wonderiul that radio
transmitting and receiving mstruments
can fransmit and record the extremely
complicated and rapid vibrations consii-
tuting music with any degree of fdeliry.
The speaker then urged the radieo en-
gineers to combine their best etforts to-
ward  developing  radio  apparatus  that
would transmit and receive music of better
quality than that usuallv accomplished.
The low haze voelce vibrates at about 60
cveles per second and a high soprano at
about 1,300 por sccond. The range gen-
erally employed in music is from 27 to
4138 cveles.
Mr.  Pfanstiehl then  explained  the
pewest theory of the constitution of mat-
ter that iz generally accepted todav by the
physicist. He stated that all the atoms
of the different elements are made of
much smaller picces of matter called pro-
tong anc electrons,  In other words, the
two clements from which everyihing in
the universe 15 made are the proton and
the electron.  The only thing that dif-
terentiotes an atonr of onpe element, say

The Magazine of the Hour

silver, from an atom of another ele-
ment, sayv oxvgen, is in the number andd ar-
vingement of the tiny electrons that ro-
tate in regular orbits around a central
nucleus which consists of various num-
bers of electrons and protons packed very
tightly together.  The simplest element 13
that of hydrogen, which consists of one
electron  rapidly  votating in an  orbil
around a nucleus which consists of one
proten.  The prolon is 1,845 times as
heave as an electron, but is believed to
e about the same size as an clectron, The
size of a hydrogen atom therefore is really
the size of the orbit of iis revolving elec-
tron. The actual size ¢f the proton and
clectron  laken together is only about
100,000th of the size of the orbit of the
clectron of the size of the atem as a
whole.

The most complicated element known is
uranium, which is believed to consist of
ninety-two planitary electrons Tevolving in
various orbits around a very complicated
central nucleus consisting of 238 protons
and 146 electrons, very tightly packed 1o-
vether,  The uranium nucleus 15 so com-
plicated and compact thal some of these
constantly explode. When this occurs, the
atom is broken up and simpler atoms are
Tormed.  This process is called *“radio ac-
tiviiy” and the element radium is one of
the principal radio-active elements which
lends itself most readily to experimental
work, and is therefore usually thought of
in connection with radio activity, In fact,
all of the clements constituting our world
have =prung from a  disintegration of

Uraninm atoms.

The Source of Energy
This disintegration process is the inal
cource of all Torms of encrgy. It fol-
lows that maiter 3s continually  disinte-

o=

ASTOUNDS RADIO EXPERTS
Carl Pfanstiehl, noted radie expert, thrilled an audience of technical men at the
Electric Club, Chicago, last month, when he delivered an authoritative discourss

on radio progress and technicalities.
by Frank D. Pearne.
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The amazing
Harkness Knock-
out Circuit, op-
erating a loud
speaker on 2
tubes, can
NOW acCom-
pany yvou ..
wherever
you go on fir'se
your va- [ |
cation. :

Only $ 5 950
For this “‘all-year” Portabout
Radio in its beautiful, sturdy,
fabrikoid carrying case. The
biggest value in radio. Un-
equzlled for motoring, camping
and tonring. Its original bat-
tery equipment lasts for months.
Price complete  with  tubes,
adapters, Dbatteries, Brandes
phones, plug and acrial.

D’t Delay

Demancd for Portabont
prevents supplying all
dealers immediately. Lf
vour dealer is not supplied

with Portabout, we will

T supply vou direct and
Lt credit your purchase to
t}?gl‘igacﬂ’_'ﬂ‘ ¥ou 0 iy, Mail us his name and

address with your money
order and receive a Port-
about without delay!

RADIO
STORES
CORPORATION

National Factory

i Representatives.
: 218 West 34th Street,
2 “the vol
o ti world " is yours Dept. RA-624
ey e FORT- NEW YORK

grating into eriergy, or it can be said that
all matter is a form of more or less stable
energy. Whenever an electron which is
rotating around nucleus of an atom 1is
jarred, or knocked out of its regular orbit,
it throws off into space, in a straight line,
a tiny particle of free energy, or a tiny
chunk of matter much smaller than an
electron, whichever way you want to think
of it. The little particles of electron dust
are so tiny that they travel through space
with the speed of light; namely, 186,000
miles per second. These little particles of
radiant energy are called “quanta,” ac-
cording to the so-called quantum theory.
The energy shot off from the electrons
which are rotating nearest to the nucleus
of an atom are of higher frequency than
when they are shot off from electrons ro-
tating in outer or larger orbits inside of
an atom. Therefore the larger the orhbit
of the exciting electron, the lower will be
the frequency of the emitted radiation.

In order to produce radiations of a low
enough frequency suitable for use in radio
communication, an artificial orbit must be
established for the electrons in order to
get one large enough. This is accom-
plished by causing a disrupted electric cur-
rent, which is merely a stream of free elec-
trons traveling along a wire, to circulate
around a coil of wire and wvery rapidly
alternate its direction. By frequency is
meant the number of volleys of particles
shot off in a second. The highest frequen-
cies known are produced by spontaneous
distortion of a radio-active atom that orig-
inates in the nucleus. These rays are
called “gamma rays” and have frequencies
of several hundred million, million, million
cycles per second. The next lower group
of frequencies is called “X rays” and are
of the order of ene million, million, million
cycles per second. The next lower group
are called “ultra violet” or actinic rays,
having frequencies of around fifteen thou-
sand million million cycles.

Just below this comes the very narrow
range of frequencies to which our cyes re-
spond as visible light. The range covered
by our eyes is very small and varies from
750 million, million cycles, which gives us
the color of wviolet, down through the
other colors to red which has a frequency
of 375 million cycles. The next lower
range is the infra red, which includes the
heat rays which our skins detect as heat.
Below this there is a range of frequencies
that have not yet been produced or de-
tected. Below this unknown range begins
the “Hertzion,” or radio waves. The
range used at present for radio communi-
cation is from three million cycles to about
fifteen thousand cycles.

The question of resonance, or tuning,
was demonstrated with various mechanical
and electrical apparatus. Small electric
light bulbs were lighted by radiant energy
sent from one table to another.

Amateurs Break Records

The breaking of a world’s record cou-
pled with other long distance work, during
the Pan American amateur radio tests just
concluded by the American Radio Relay
T.eague in co-operation with the Revista
Telegrafica, demonstrates that the South
American amateurs are becoming as effi-
cient in short wave transmission as those
in this country.
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Prices Smashed!

Quality Not Sacrificed

Here is real battery
quality, guaranteed to you, at
prices that will astound the en-
tive battery-buying public, Order
direct from factory. Put the Dealer's
Profit in your own pocket. You actually save
much more thon half, and so that you can be
convineed of true quality and performance, we

&ve 2 Written Two-Year Guarantee
Hereis your protection! Noneedtotakeachance,
Qur batteryis right—and the priceis the lowest
ever made. Convince yourself. Read the prices!
Special 2-Volt Radio Storage Battery, $3.75

h N

/
/

Speacial 4-Voit Radio Storage Battery, 6.00
6-Volt, 60 Amp. Radio Storage Battery, 7.00
6-Volt, 80 Amp. Radic Storage Batter,, 8.00

6-Volt, 100 Amp. Radio Storage Battery, 9.50
6-Volt, 120 Amp- Radio Storage Battery,11.50
&6-Voit, 120 Amp. Radio Storage Battery,13.00

We ask for no deposit. Simply send name
and address and style wanted. Battery will
be shipped the day we receive your order
Express C. Q. D,, subject to your
examination on arrival, Qur
guarantee accompanies
each battery, Weallow5%
discount for cash in full
with order. You cannot
lose! Act quick. Send your
order today—NOW.

Arrow Battery Co.
1421 South Wabash Ave.
Dept. 11 Chicago, Ill

A\

TIhe “Traffic Cop
, Thtﬂil’%

He arranges in orderly fashion the mass and
jumble of Broadeasting Stations that are
i seeking entrance to your set and prings *em
in, one ata time, 30 you can enjoy them! Never re-
duces, buf nearly always i ncreases velume, Add o
Ferbend Wave Trap to your set and ‘‘Folice” your
reception. Regulate the Traffic!

Guaranteed to tune out auy Interferlng statlon. Ti e
1a$8.50. Shipmentls made parcelpost C. O i DIJ:ap;‘eL;
cents postage, 1f you prefer, sepd cash In full with order
and we wili shlp postage prepaid. Send

us your order today.

FERBEND
FERBEND ELECTRIQC |

=< , COMPANY

ave 16 E. South

Water St. | :
Chicago, 111, |

DOLLAR RADIO SPECIALS

3 Standard Base Dakelite Sockets..........$l.
6 Porcelain Sockefs ......vciiiiiian...
125 Ft. Tinned Copper Wire No.
1 Pr. Rubber Ear Cushicns aud New Radio

VIR s gt off o R P g s Tk P 1.00
130 T't. Stranded Tinned Copper Aerial Wire, 1.00
34 Tita STOGNRIEL rovmamtasmh s o ot s e e - 1.00
3 Honeyecomb Coils-=35, 50, 75 turns.
1 HOOK-UP PKG. 12 Ft. Spaghetti, 24
Terminals, 1 Tube Solderalt, 3 IF't. Rosin
Core Solder, 15 Ft. Tinned Wire........ 1.0
3 Bakelite Dials—3” or 2147 . . .........
50 Ft. Genuine Copper Ribbon Aerial
3 Genuine Foote Triple or Double Crystals,
Talath TEHIR e T i ke lof e el i 1

1 Reinartz Coil, walue, $2.00............... 1.00
1 Monodyne Set, regular $10.00 EXTRA
ISP, i v ol o oo oo o i 5.95

Send for large illustrated catalog No. 5A

WESTERN RADIO CORPORATION
Cedar Rapids, lowa

| MAKE THE BEST GHOGOLATE BARS

Mints and Chewing Gum. Be my agent. Evervbody
will buy irom you. Wrile today. Free Samples,
MILTON GORDON, 106 Jackson St., Cincinnati, Ohio

“Let Cur Hookups Be Your
Guide’”—RADIO AGE.

Always Mention RADIO AGE When Writing {o Advertisers
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- 0. Hhere 1% nobhin

Uheong control makes ‘¢ 50 ea-.sry »

Bristol
Single Control
Radio Receiver

The well-known Grimes Inverse Duplex System
{non reradiating) is utilized in this Receiving Set,
Because of the reflex, only four tubes are required
to give power equivalent to six.
accessories, $150.00.

Audiophone
Loud Speaker

original.

Ask for Bulletins Nos. 3014 and 3015-P.

The Bristol Company

Waterbury,

ampc';c.zfeaf int€. {?nwne can db it.

Cormaplicated combinations are eliminated when
tuning in with Bristol Single Control Radio Receiver
—every &tation is on the one dial. It gives the joys
of radio with technicalities left out,

You forget the radio equipment when listening thru
the Audiophone Loud Speaker. The tone is full, clear
and pleasing. It gives a true reproduction of the
Made in
Junior $22.50, and Baby $12.50.

The price, without

three models — Senior $36.00,

Made and Sold by

Connecticut

Pickups

By Our Readers

{ Coutinwed from page 35)

a Crosley Model XJ receiver with a
2 stage push and pull power ampli-
fier. Anvone will recognize the fact
that 3 tubes are used te tune in. On
the 3 tubes I have had the following
stations loud and clear:
KGG, KOW, KGO, KPQ, KOP, KZN,
KDVL, KFI,, KHJ, KFAU, KDEA, WDAD,
CFON, "CHBC, KDPT, KDYW,
F KFIX, KFKX, KLX,
S, WDAT, WFAY, WOS, WOAW!
f,UWIAZ, WOAG, CKCK, CKCL,
CKC D WSAI, #nd once WIDARL

I have had many others but they

were pot logged because they would
not come in regularty.

Perhaps this won't interest vou,
but I think it was pretty good, as
most of these were logged during
August and September, 1923, Here's
hoping that you don’t think I'm too
big a prevaricator. 1 have had Joud
speaker reception on all. KDKA
came in wonderfully on loud speaker,
using six tubes.

Very sincerely yours,
W. 5. STRINGALL.
Albion, California.

I'. 5.—1I don’t suppose you know
it, but RADIOQO AGE is the best
magazine that T've seen yet.

Just because some of the fellows have
been doing good work on one tube sets
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doesn’t mean that the fellows with the
super-heterodynes, plexes, reflezes and
vadio frequency receivers should hold
back. Probably they do get distance—
so does the fellow with the bigger sets.
The diiference lies in the fact that when
the big boys get them they get them good.
The secret of the smaller sets lies in the
fact that one can tune faster, and you
are more apt to do freak receiving. By
that we mean that you can follow prac-
tically any noise that peeps by with more
gase than you can with a larger set, due
to the fewer controls. Mr. Stringall has
a good set, and from experience, we know
that it takes a good set to reach ouf over
the mountains like his does.

RADIO AGE,
Gentlemen:

I'll bet yours must be a pleasant
job, reading over all those records!
Well, I’ll slip you mine. Glance over
it, and let me know if it makes me a
Dial Twister?

KDKA, KFGZ, KFKX, RKQV,
WAAM, WABL, WEBG, WHER, WBZ,
WCAD, WCAE, WCAF, W(BD, WCX,
WDAF, WUAL, WDAR,'"WEAF, WEAM.
WEAOQ, WFAB, WTIT, WGI,
. WGR, WGY, WHAA,
s, WHAZ, WHB, WHN,
COWIP, WIAR, WIAS, WX
WIY, WJZ, WKAQ, WKAR, WLE, WLW
,UWRAQ, WNAC, WOAX, WOC!
WOR, W08, WPAB, \WPAJ
WRC, WRW, WSAD, WSAT
) WTAM, WTAs WTAY,
WTAT, WWAD, WWIJ, CIFCT,
CHYC, CKAC, CKCH, wa.

KEYW,

Add to these the experimental sta-
tions 1XAL, 2XB, 2X1 and the ama-
teur phone station 1KR, and I think
there is a record guite worth read-
ing. Hi!

Does that let me in? Anyway,
here is the main dope. My set is a
single circuit {Squak box or Blooper),
It is a one tube affair with the WDI11
tube being used. It was built last
September but failled te function
until January. The reason for this
continued silence is quite a joke {but
not to me). The set is homemade,
and constructed of parts purchased in
the local 5 and 10 cent store. The
coupler which I built myself had pig-
tail connections. The pigtails were
greecn, and flexible, One day, dis-
gusted with the set, I cut open all
the connections. Imagine my joy
(?) when I found that the pigtails
were constructed entirely out of cloth
with no wire inside.

TI'm going to let the single circuit
slide for a while, and try the con-
denser variocoupler and variometer
set. I would appreciate any help
ifrom some of the fellows who mav
have had experience with this hook-
up. I don’t believe there iz any cir-
cuit as good as the little old single
circuit if it is properly operated.
Let’s hear from you on that.

Sincerely,
IRVING Q. MILLER.

Tarrytown, N. Y.

Quite an experience—trying to tune
with cloth pigtails on a coupler rotor. It
reminds us of the joke about the fellow
who had heard of using a bedspring of a
bed for an antenna, and after trying it
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NEUTRODYNE VS. SUPER-HETERODYNE

Charles Zeman of 2400 South Fifty-eighth Court, Cicero, Illinois, is the engineer
of the building in which RADIO AGE is located. He is an ardent booster of
The Magazine of the Hour, and is very proficient in the art of making good sets.
The illustration shows Mr. Zeman at work comparing the results and actions of
an eight-tube super-heterodyne of his own make, and a neutrodyne. Note espe-
cially the well made loop antenna and the businesslike appearance of the super-het.
Evidently radio “has got his goat” for if you will look real closely you will notice
it standing on top of the super-het just above his hand,

cut unsuccessfully for some time investi-
gated and found the bed didn’t have a
spring at all. The bottom was made up
of wooden bed slats!

RADIO AGE,

I recently purchased a copy of the
RADIO AGE, and one copy was
enough for me to want it for a year.
May the distance between your
covers ever increase.

F. W. CUMMINGS.

So if we don’t stop writing and printing
letters and contributions now, Mr. Cum-
mings’ wish may come true to the extent
of our having to print the last couple
of lines on the front cover, In closing,
we wish to remind you of that Portable
Set Static Puncturing contest. Don’t for-
get to have a happy vacation.

“ROLLS ROYCE”
A._. RADIO TUBES

I.ike their name, significant of
quality, Durable and powerful
Bring in distance with a maxi-
mum of volume and clearness.
Type 200...5 Volts, 1 Ampere
Detector Tube,
Type 201A...5 Volts, .25 Am-
pere Amplifter and Detector.
Type 195..3-4 Volts, .06 Am-
pere Amplifier and Detector.
Type 189..3-4 Volts, .06 Am-
pere
With Standard Base.
Amplifier and Detector.
Type 12...1% Volts, .25 Am-
pere Platinum Filament,

Amplifier and Detector.
*THE ROLLS ROYCE OF
RADIO TUBES”

ALL TYPES....... $2.50
Type 202 (5) Watt Transmitters...... 3.00
ALL TUBES GUARANTEED

to work in Radio Frequency Dapecially adapted

for Neutrodyne, Reflex and Super-Heterodyne Sets.
SHIPPED PARCEL POST C. O. 3
WHEN ORDERING MENTION TYPE.

t ROLLS ROYCE TUBE CO.

21 Norwood St. {Dept. A) Newark, N. L

British Favor Amateur Union

Hartford, Conn—Further impetus to
the movement for uniting transmitting
radio amateurs into a world association
was given when Gerald Marcuse, secre-
tary of the Transmitters’ Section of the
Radio Society of Great Britain, visited
America recently.

Mr. Marcuse is making a tour of the
country to study American and Canadian
amateur methods. While in Hartford he
told Hiram Percy Maxim, president of
the American Radio Relay League, that
he would lend his personal suppert to the
International Amateur Radio Union. The
first plans for this world association of
amateurs were drawn up during Mr.
Maxim’s recent European trip, and the
final organization will take place at a spe-
cial radio congress in Paris during the
Easter holidays of 1925.

Maj. William C. Borrett of Dartmouth,
Nova Scotia, manager of the League’s
Maritime Division, visited Hartford at
the same time and asserted that Canadian
amateurs were ready to become connected
with such a union, and predicted. it would
be invaluable as a means of establishing
friendly relations among the peoples of
the countries represented.

b B-METAL for volume
and for distance. Ask
vour dealer.

B-METAL REFINING CO.
5th Floor, 525 Woodward Ave.
DETROIT, MICH.
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REMARKABLE
RADIO SETS

Each one of these radio sets has established
unusunal records for sets of its capacity. Thou-
sands have been sold, both in New York City and
throughout the U. S. by mail. Large volume
sales and small profits. Elaborate descriptions
gladly sent FREE.,

‘LITTLE GIANT”, 997 ’
ONE TUBE $ o e
RADIO SET o

Amazing NEW DESIGN for £
marvelous BIG POWER at low
price. Made and sold only by
us, America’s BIGGEST Radio
Dealers, where vyou buy in
SAFETY. Shipped C. O. D.
$9.97, with written money-back
guarantee. Complete Kit ready
to assembhle, with blueprint and
8-page booklet of diagrams and
instructions. Capacity up to
1,000 1niles.

(1]

The De Luxe Ambassador”
A New Three-Tube $ 95
Kit—using Genuine 21
Ambassador Coil ==
Sold 1nounted just
like picture, ready
to wire for 7x10
cabinet., Remark-
able valume and
clarity assured. Ca-
pacity, 2,000 to 3,000
miles.  Shipped C.
0. D, $27.95 with
written money-baclk
guarantec and com-
plete wiring dia-
grams, blue{Jrint, ete.
also use at home.

An ideal portable sei, to

‘““The De Luxe Neutrodyne”

53448

" Qur_famous
5- Tube Neu-
= trodyne that
reaches Coast to Coast. Al standard, synelronized,
zenuine licensed Hazeltine Neutrodrne parts. Not
only of extraordinary beauty but capable of amazmg
results. Shipped €. Q. D. 334,49, with written money-
hark guarantee with blue print showing assewbly and
Wiring.

DEMONSTRATORS WANTED.

Live young man in eyery town and neighborhood, to
own, operate and take orders for one or more of these

sets, Hundreds are now in this fascinating paying
work for us. Furnished you at discount, Liberal
financial arrangements, Descrihe yourseli, Ask for

plan,

3 CIRCULARS FREE

Write for circular on set inferesting you. See the
illustrations, lists of parts, reports of distance and
selectivity tests and letters from users, There is
radio education waiting fot you. Send today.

‘me ﬁA @ﬁ@ © EARGEST

. Radio
Dealersin
. America.

Dept. RA7, 55 Vesey Street, New York, N. Y.

378 DX STATIONS

DX Fans. If you have not logged 300 stations
in past six months you need a Kennedy Three
Circuit Tuner. The Kennedy Tuner logged 378
stations from September 15th to March 15th, in-
cluding 2LO, London; S5WA, Cardiff, Wales;
CFCN, Calgary, Alberta, Canada; KGW, Pert-
land, Oregon; KFI and KHJ, Los Angeles, Cali-
fornia; KPO, San Francisco, California; KGO and
KLX, Oakland, California.

Kennedy Tuner Takes the Place of
3 Honevcoinb Coils at $1.40............. 0ol 3 3 4.20

1 Honeycomh Coil Mounting
1 23-Plate Vernicr Condeuser

INCLUDING GLOBE
TROTTER DIAGRAM

$5.00 "2

T. J. KENNEDY
Radio Globe Trotter

1360 University Avenue, New York, N. Y.

GUARANTEE: If not satisfied after 30 days
will cheerfully return your money.
Send for Free Diagram.

“RADIO ON THE FARM”
IN AUGUST RADIO AGE.

Always Mentign RODIO AGE Whan Hriting o, dderissers
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C_ K., Chicago, I, for vondensers of 001 wmd 002 MIDS  coupler ar a Solecteformar
i B ey : parcity aned the samg list woilies two o qulvaniage as it # Sl{fs
Qaestion:  Kindly imform me 3 an O7F g : ] IK\I 1' R U“{; ]W\ i bep T o
E i | . o ~Wil< Mes. i 15 tlgh at ¢ ! ~
actial altachod o 2 pole which swing. 't‘ Ia [ "‘l {‘ U Fhacapl, LEIG iy Wi <
5 . 5 s e 1 FOLLL ' livsns O 1w 1t . 15 Ia3Es WA
and sways woull have any effects directly 1t GaMlean bl % WL I ekl : pohLiie s
S e G T R T Wil 11 eperate a table talker and lmingred. 1f variotoupler  with
: Ly 1] I halt I A5 1Y Hl Ay | -
a wreadv. rigid pole miore salistactorvs tey what extentz Is the arode fundn- iy 1“‘; primary is dsedy il 1 nol possibie
fisiors I is advisalile to have the ialbs ginEvy  Flowe ge 0 dgr pellide (16 acduraledy g DX statien)  unless
i e | | s > Lk I=aIE I Iy H I - - - - - v K. = - N
YL VSO K 'Lchw’l T Is il good for suinmier reoeption? he dial position, the swieh hilade and
Ve S A € 3. taur el 211 3 [ : 3 - - "
o A e, e evstern will sway. does it compare with the Cockaday  rtdaments settings are noviced. 11 o hixed
uolila LB =] IR B s v 2

arcuit deseribed on page 37 About how selectolormer s weeld, the log-
much should the materials cosi without  ging can be done accuraiely. The se

Swaving antennas cause fading \i‘_:n'a] and

: will
uncertain waning. Inoan ordinary re 4 gt s | et bl Hiw 8 Vel W
; : . . SR s s, tube and other acces-  operate a table walker to good advintge
e L Beconmis JITII‘)(],‘,\‘i‘A‘( . le s with ])Il‘f]J(_ ; J;lrl‘ltu( EL. ¢ Angd o otaer acces 8L} 1“\ 1c La It La \L.l‘ yogoed dds '.I,“ 1”":
sories”  Will a0 casily and wath volume  on deocal statiens. The vohane will of

any degree of accuracy,  Purthermore, the
Fire Underwriters specify that ail anlena
istallations must be xluitll)' secured. the
antenna must not be allowed o sway, amd
must be construcied in osuch a manner
thar it shall not n any way endanger the
lives or property of people by coming o yszr: Relative 1o the condenser con-
confirct with live wires or 1o causé daitl-  pocteld! i 19 e vl i ; : ) 41 g g v
ara Hae e Wi il b ML '.“’“‘d across the B ']‘1‘“1.\ this s not g believe the Cockaday beats 1 Tor DX,
age By laalng. by dbombaih BREe Lo oampertant, eodimay be e large capacity g 5 TF I w: . 5
T A T e Y T ufbi] i hut bows to 1t for beaury in tone and
creditable looking job with the werial  without detracting Trom the effeclivencss i ' ; ;
By S ) e I St , . volumie, It makes a0 good poriable sef.
vstem. vlder all the jomts and make  f jhe circuit. On the other hand, it s 3 . ; O . o
gl The added L G i v : Cost of the set should be areund $20
approved sphices. 1w added gain v the jmpartant that the condenser across the .
T il die DN w4 - ¢ - with average parts. Tuning depends upon
form of str siguads on o the DA sta- rapsformer have the correct capacity. 1 , - ; .
] R L —— i vl = ! ] S the type of luning systen _\uu use. Lt
tions will amply repay your Lrouble the coupler has (wo ~ets of taps provided : S Forl
-t U s windi o vou provide vourself with a coupler of the
for i s primary winding, it hecomes s : i :
1B 1[ ‘”? ’\(“,‘]“] I‘)I 1‘(“"1[ correct range. o will cover the entire
necessary G LEC LW s deles, il 1 3
- : A allolment of Droadcast waves.
J. J.. Vera Cruz, Ind. depends entirely upon the type of coupler
Cuestion: On pages 30 and 51 of vour  vou use. 1 would advise that you get one —
RADIO AGE ANNUAL you =zhow an that hes windings tapped in a series of .
Ioirfa single tube retlex circuit. but 1 ocan’t about 8 coarse taps consisting ol about 10 W.B. R, Roanoke, Va.
e understand all of the details. Page  turns Lo cach tap with about 8 more con- (heesizen: T

tune  in stations  hreadeasting on the  course not be terrific but will be of suth-
pigher wave lengrhs?  Thankg yvou for  dient quantity o entertain inoa =mall
vour (rouble, and knowing vou will give  isom This depends entirely upon where
e a reliable and accurate reply. 1 shall  and how the set i~ operated and con-
watch vour columns for wy answer, structed. The set 18 very quiet and the
crystal detection provides o beautiful
iy, The DX range 1s averagse.

a regular reader of

U
0 ﬁu‘-:i condensers ol 002 and  sisting of one tumn eacl,  This will per- vour valued puhh ation.  From the Feb-
) capaciiy, It also calls Tor one  1ait you to make very close adjustment o ruary gssue of this vear [ built the
list of materials calls  the aerial cron However, a fixed  Reinartz Audio Regercrator, WGY at
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RADIO AGE for July, 1924

HE amazing expansion of Radio
has opened up hundreds of won-
derful new positions on land and

sea. Big salaries, fascinating, easy
work, short hours, and a wonderful
future are offered to ambitious men

who get into Radio now.

Take advantage of these wonderful
Oppurtumues to step into a big paying
position in this great new field. Radio
offers you an opportunity to travel and
see the world, with all expeuses paid,
and a fine salary besides. Cr you can
stay at home and work up to a position
paying up to $10,000 a year. One of
our recent graduates secured a position
one week after graduating, paying a
salary of $300 per month. Hundreds of
others report equal success.

Easy to Learn
Radio at Home

Huudreds of men are already earning hand-
soine incomes in this wonder science. If vou
want io get into a profession where opportnnities
are unlimited make Radio your caresr—become
a Certified Radio-trician.

Thousands of Certified Radio-tricians are
wanted to design Radio sets; to make new Radio
improvements; to manufacture Radic equipment
and to install it; to maintain and operate great
broadcasting stations and home Radio sets; to
repair and sell Radio apparatus; to go into
business for themselves; to operate aboard ship
and at land stations.

You can easily and quickly qualify in wvour
spare time at home through the help of the
National Radio Institute, first school to teach
radio successfully by mail, established 1914.
No previous experience or training needed.
Prominent Radio experts will help von. Free,
with course—circuits and parts for building
latest recelving set, also three instruments
foaned to students, making the work thoroughly
practical. The same plan ithat has already
helped hundreds of our graduates to real success
and real money in Radio is open to vou.

Send for BIG BOOK

No other field today offers such great oppor-
tunities as Radio, Take your choice of lhe many
wonderful openings everywhere. PPrepare now to
step into the most interesting and best paid pro-
Tession today. Read about the opportunities epen
now—the different kinds of work—the salaries paid.
Write tmhy for the 32-page boeok that tells how
America’s firsi apnd bizgest Radio school can teach
you to become a Certified Radio-trician in your spare
time. Mail the coupon or write a letter NOW.

National Radio Institute
Dept. 53CGA
Washington, D. C.

ne w0 e DTG Srem AEm e o SO DR

National Radio Institute, Dept.33GA
ashington, D. C.

Without obligation send me your hook, ‘'Rich
Rewards in Radio,” which tells all about the oppor-
tunities in Radio, how spare_time¢ study at home
will quality me auickly as a Certified Radio-trician
so 1 can get one of these splendid positions, and how
yout Employment Service helps me to secure a big

pay job. (Please write plainly.})

NERC, . - - EEw . « FEE e . - e« o FATBTEL T .
ST et o loheke kel hh ke he ke ke Oceupation. .......
Gl r T - T SiEltC e

Schenectady, New York, comes in with
terrific volume but I have trouble in get-
ting other stations, When I hold my hand
on the grid wire it seems to improve re-
ception on these stations. T used only
high class parts. Could you offer some
suggestions as to how I could improve the
all-round effectiveness of the set?

Aunswer: The action of the grid circuit
you speak of suggests that you might get
better results by using a regular .00023
MFD, grid condenser with a pencil mark
grid leak. I find that it is almost a neces-
sity with the dry cell tubes if DX stations
are desired. The audio component re-
mains the same. If you find that this
change does not bring the desired results,
connect the parts in the circuit shown in
Figure 1. I find that this arrangement is
very effective in every case.

E, H. D., Papillion, Nebr.

Question: We would appreciate a lit-
tle explanation of a few problems with
reference to a Reinartz circuit with
which we have been experimenting. While
working with the circuit, we chanced to
place a makeshift coupler in the antenna
circuit in place of the usual variable con-
denser used to tune the antenua, which
consisted of 18 turns of wire on a rotor
with a stator of 22 turns. This we found
increased both our range and distance,
and makes the set very much easier to
tune., The only drawback is that we find
it difficult to tune in the wave lengths over
500 meters. We get them, but only
faintly. Could you suggest any arrange-
ment to use with this discovery, which
would help us to get the higher wave
stations more clearly? Is there any way
to wind a coil that would help? What
do you think of a set using one stage of
radio frequency, detector and one stage
of audio frequency amplification, using
the Reinartz system of tuming? IKindly
let us have a diagram of the connec-
tions.

Answer: The action vou describe is a
well known argument in tuning. In some
cases it will be found that inductance
variation is superior to capacity tuning.
It seems that you find the former more
efficient in your case. It is a fact that
inductance variation, accomplished as a
rule with variometers or coupler of the
type you speak, give a higher voltage
variation than condenser tuning will. The
drawback is as you describe; the tuning
range is limited and you cannot cover the
same scale as you can with a condenser.
The inductance variation method also has
higher losses than a good condenser tuned
circuit unless it is very carefully con-
structed. At the risk of losing the recep-
tion of the very low wave stations, you
can add a few more turns to either of the
coils {stator preferred) and increase the
efficiency of the set on the higher waves.
It would be a good plan to use a basket-
weave variometer in the circuit. Tt has
low losses, and Jow distributed capacity,
and at the same time because of its sharp
tuning qualities, it will cover a greater
wave length range than the ordinary com-
position, high leakage variometers. Your
experiment sounds interesting, and logical.
It might be a good plan for some of our

(Continued on next page)
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Jisfy s,

Will Not Kink or Curl!

Improve your set’s efficiency with

“Tiffy” antenna. Non-Corro-
sive, can’t rust! Do away with
the unsightly wires — “Jiffy” is
neatest of all.

“Jifty’” antenna comes complete
to install with two insulators.
In a few minutes you have an
aerial that cannot be excelled.

At vour dealers,
or direct

$1.50

| Ap_ex Stampmq Company '

Dept. R, A.Rlverdale m

SUPERADIO 3-1 Audio Amplify-
$7.00

SUPERADIO -1 Detector Unit... 2.50

These units are very efficient in every
circuit, especially for 5-tube Neutrodyne.
WELTY'S LOUD SPEAKER. . .$25.00
WELTY'S Loud Speaker Unit... 6.00
WELTY'S Combination Victrola

Loud Speaker Unit........... $.00

If vour dealer cannot supply vou write direct.

William A. Welty Company,
36 S. State St. Chicago, Il

HOWARD PARTS

No. 1801 Rheostat, $1.10
No. 1003 Potentiometer, $1.50
Ne. 1002 Micrometer, $1.50
At Al Dealers.

4248 N. Western Ave.

RADIO CABINETS
RADIO SETS
EQUIPPED PANELS

Ask Us About PHUSIFORMERS
LAKESIDE SUPPLY CO,

73 West Van Buren Street
Telephone, Harrison 38490 CHICAGO, ILL.

Dept. R

Don’t fail to renew your subscrip-
tien to RADIO AGE when it expires.

Always Meniton RADIO AGE When Writing io Aduvertisers
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Ficure 2. The above dicgram shows how vou can add a polenliomeler (o vour wentvodyne receiver. und balance out any

parasitic oscilalions whick niay escape bolancing by (e fr"’f!jli
I

other readers to try out the scheme. 1f I
am Lo judge by the number of letters
from reader friends who have made radio
frequency Reinartz circuits, T would =ay
that the combination vou list 1s not a
popular one.  For some reason or other,
the regeneralive component of the Rein-
artz won't mix with the radio frequency
end. and usually fans who trv out the
idea And that the circuit only gives s
faction over a small band of waves,
to the fact that the
kave a definite peak: i

lllL
transformers used
¢., they are tuned
to one wave fength at which they operate

at maximum effectiveness.  Then, too, 1
nofice that they usually have to cut oul
the regenerative action with some kind of
a switch or other before they get results.
I would not recommend that one add the
radio frequency. Make il two stages of

neutradons.

awdio instead. and keep the highly desiv-
able features of ihe Reinartz as they
should be kept.

H. C., New York, N. Y.
I have a neutrodvne re-
hands thai cannot be hal-
anced under any circumsta 1 have
tried and tried, and yet cannot get it to
work properly. The set squeals unmerci-
fully when I tune the RI7 stages to reso-
nance with the signals I want, and no
amount of adjusting with the neutrodons
wifl t‘[in\i'mlt: the trouble.

Answer [For those who have the mis-
fortune of having a ncutrodyne receiver
on hand that won't neutralize, no matter

(Quecsiton:
cemver on my
noes,

bow hard vou lryv. 1 extend my sym-
pathies. However, don’t give it up. Tirst

the

on

on

Qua[liy Radm Exdusweiy

Why Pay More?

T-100 Battery Charger
The Best and Lowest Priced

This
volt,
volt battery at a 2 ampere rate.
2 ampere charging tube is used.
100 is the lowest priced first-class charger

have proved entirely satisfactory.
brating parts to get out of order.
notseless in operation.
and cord for
mar.
dental short circuit of 110 volt leads.
guaranteed.

- TELEPHONE MAINTENANCE CQ.
20 So. Wells St., Dept. C, Chicago, 1il,

Market

battery
60 cycle, A

charger
C. circuit,

operates on 110
charging a 6
Standard
The T-

Large numbers now in use
No wvi-
Absolutety
Furnished with plug
Battery leads
from acci-
Fully

the market.

lamp socket.

ked. Fuse protects charger

Price complete, with 2 ampere

tube, $12.00

Radio Division

Awavs

Memtion RADIO AGE Whes Witing to
www americanradiohistorv.com

of all. procure enough copper sheeting
(the thickness is not important ) to make

four squares an inch and one-half on
cach side.  Solder these squares to two
small brass vods.  Procure two double

hole binding posts with holes large enough
lo mount the brass rods.  Use these as
neutrocdons instead of the regular small
ores supplied.  More detail on this tyvpe
of neutrodon can be had from the Janu-
ary. 1024, issue of RADIO AGE. Bal-
ance the receiver in the usual manner. Tf
the set still refuses to balance properly,
the remaining tube oscillations can be dis-
pensed with by placing a potentiometer
as shown in Figure 2. This makes the
receiver a sort of a ncutrodyne-tuned
radio {requency receiver.

E. ]J., Washington, D. C.

Question:  Please print a wiring dia-
gram for a three tube set. showing one
stage of transformer radio frequency am-
plification, detector and one stage of audio
trequency  amplilication, using a vario-
coupler, \"ﬂlmblc condenser, three separate
rheostats aml a polentiometer.

Answer: I am printing in Iigure 3 a
cireuit umgr:{m showing the connections
of the apparatus vou list, It is a good
idea (o place a three plate variable con-
denser across the P lei positive B posts
of the radio Ifrequency transformer or
across  the G and  negative  Glament
tpotentiometer) conneclions of that trans-
former.  This will permit you (o vary the
natural peak wave leugth of the trans-
Tormer and will increase the wave length
renge of the circuit to an appreciable ex-
tent. This circuit will he most effective
on a narrow band of wave lengths, de-
pending upon the peak wave length ol the
radio  frequency  transformer. A good
variable condenser should he used i the
wpul circuit, one with metal end plates,
with  the rotor grounded.  The stator
ilates should be connected to the grid. In
non-regenerative circuits, this is of the
LFighest importance. A good condenser
must be used in a circuit of this type,

Addeertivers
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The Gredtest
Book oi

ever written
only

RADIO
HANDBVOOK_

§14 pages
Pocket
Size

50,000 SOLD

Compiled by HARRY F. DART, E.E.
Formerly with the Western Electric Co.,
and U. S. Army Instructor of Radio.

Technically edited by F. H. DOANE

NEVV edition just off the press! The
greatest book on radio ever written.
Price only $1. Filled with sound; practical,
tested information for every radio fan,
from beginner to hard-boiled owl. Written,
compiled and edited by radio experts of
national reputation.

Every page tells you something useful.
And there are 514 pages! More than 150
illustrations and diagrams!

You may dip into this I. C. §. Radie
Handbook at random, or hunt up special
information you want, or read it right
through. Different types of receiving and
sending hook-ups are explained; electrical
terms and circuits; antennas; batteries;
generators and motors; electron (vacuum)
tubes; interesting experiments; definitions,
and thousands of suggestions for getting
more pleasure out of radio. Will save you
from wasting money on things that won’t
work.

Send $1 to-day and get this 5i4-

page I.C. 8. Radio Handbock before

you spend another cent on parts.
Money back if not satisfied.

TEAR OUT HERE

INTERNATIONAL CORRESPONDENCE SCHOOLS

| Box 8781-B, Scranten, Penna. |
| I enclose One Dollar,  Ploase send me—post- ]
paid—the 514-page L €. S. Radic Handbook.
| It is understood that if I am not entirely |
satisfled I may return this book within five
[ days and you wIll refund my monsy, i

RADIO AGE and

RADIO AGE ANNUAL

A vyear’s subscription to this magazine and a
copy of the famous handbook of drawings and

instructions on how to make standard receiving
sets. 112 pages.

All for $3.00

Send today by check, registered mail or money

order to
RADIC AGE, Inc.
500 N. Dearborn St, Chicago, Ill.
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Figure 1.
with one stage of audio frequency amplification.
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A diagram of a revised Regenerator

Ll

SINGIE TURN TAPS
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1
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8o AT 300
and the variocoupler coil should have as

few losses as possible to make up a good
receiver. I would also advise the use of

a pencil mark grid leak.

V. A. B., Kckomo, Ind.

Question: From your February, 1924,
issue, I built the Baby Heterodyne re-
ceiver, and I have with it enjoyed many
receptions from long distance stations. I
am now seeking to improve it. I already
have two stages of audio which operates
a loud speaker with wonderful volume on
both long distance and local stations. I
am now looking for a diagram showing
how to add one stage of radio frequency
to the hookup. Kindly print a diagram
of the circuit with additions I desire. I
would also like a list of parts necessary.

Answer: 1 am printing in Figure 5 a

=Ae—

& B 67h2¢

diagram of the Baby Heterodyne showing
the addition of a stage of radio frequency.
The only other parts vou will need are
as follows:

1 50 {urn honeycomb coil.

.1 23 plate .0005 MFD variable con-
denser.

200 to 400 ohm potentiometer.

tube UV199 or UV201A,

rheostat to suit tube.

1 tube socket.

Binding posts and other makeup.

——

In making up the radio {requency nnit
vou must use an amplifier tube for the
first stage of radio. You can use any-
thing you like for the detector tube as
leng as it is not a WD11. For the radio
fiequency tube on the diagram, use a

{ Continued on page 53)

$50.00 IN CASH

will be given for the best aceeptable plan of 2
case to enclose the Babydyne with tuhe,
batteries and headphones. i
THE “MUST"” IN THE CASE:

1t imust be light.

tt must be compact.

It must be portable style.

It inust be of tair strength.

It must be cheap to construct.

It must be ingenious in build.

SOMEONE of the Babydyne users will win
this prize; it may be you if you send us your
diagram and photograph,

$3% RADIO TUBES $320

We handle a famous line of
radio tubes that are fully
guaranteed and replaced if
unsatisfactory.

{Discount to dealers)

INTERNATIONAL BABYDYNE RECEIVER

The last word in simplified radio! This set

will tune in over 1,000 miles.

LIST PRICE: $10 (Without the tube).

Dealers and jobhers: This set will be the rage this
summer; especially among vacationists and calnpers,
Write for our discounts.

The zhove set can he counled fo a two-stage ampli-

fler with advaniage. 4
SET COMPLETE §15
With tube, phones, batteries, ete,

This offer bears a real money-giving

value, for we include in it only

guaranteed articles!

ﬂilaT AF]I%%T ONi

TRADE MARK

Manufactured by
A.@T. RADIO COMPANY
Dept. B, DANVERS, MASS.

Adways Mention RADIO AGE When Writing to Adeertisers
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Corrected List of U. S, Cuban and Canadian

Broadcasting Stations

Complete Each Issue
P

NIE list of broadeasting stations on th nages is brought up to date each month by adiditions of
new stations and deletion of those which have suspended operation.  The list Js the product of o
vast volume of correspondence and its cowpleteness s due in large mreasure to the assistance of

our special news service in Washington, D. €. Suwgestions, corrections and additional data will be
welcomed [rom rearlers and Viroadeasters.

K Electrie & Mix, Coo . st Dittsburgh 326 KFLH
K 1 rie S Mg, Coo =l . Ohilo KEFLP g Bt i
K crrical Co. A Codif, KEFLQ o e o A
K hlummv Co KFLR - Alburue
K . KELU @
K Shnology . . . i ; KELV
K e llm\nlulu la i KFLW
K ¥ Bakersfield, Calil, 240 KELX
K aeent e 270 | KFLY
.5 v Co 380 KFLZ
K Nichels Academy of TYancin : 360 KFMQ
K Beltingham  Publishin Bellingham, 261 KEMR
K MeArthur Broe Me ... .. Phoeoix, 360 KIFMS
K Siate Collewe of Washi ,l’ullm.nL 330 KFMT napali
KF Western Radio Corp. | 360 KEMU San Marga, z40
K University of Colorade 3§0 K FM W CHenghton, 266
K TH i 360 KEMX Northfelt, Minn, 283
KFE 3 Lig . 280 | KEMY ach, Calit, 229
KF independc il SAHGA] 1Let, 270 | KFMZ 252
K The R 1 Do (W, B 280 KENC 234
KF A 283 KENTF 266
KF 360 KFENG 254
KF 1w A 278 KNI 236
K Rulm n H. .. 242 KENIT SWarrenshurs 224
KF Firar Preshylerian Clircs 360 KENL SPase Robles, € 210
KF Kimball-Upson o 283 KTFNV CSantn Rosa, € 234
KF Lecse Bros o vl 4 224 KENX  Prabndy ]‘m\hud\ 240
KF Trinidad Gas & Electric Supply Ca, and the C KFNY Alontang Phon 261
360 | KENZ Roval Radio 231
K ¢ Catherdral (Bishop . S Thomas) . ... 283 KEOC  TFirst Clie 236
K wn WKadin Supply Gi o 234 KFOD \ern Ve 224
K 3 x 360 KFOF Robirer 240
K b 3(§U KFOHM  The Radi ¢ 283
KPR | Haph' v e inte ] o5 bd . e w0 . DBl cale b - o0 meG y 360 KFOJ Moberly Hich & J‘(ml Rudio Club. K(isgouri 246
K Ir. A lasston, T 360 KFOL [ eslic M. TR n ngo, Liwn 234
K Vestirn anun Culleg e = e Mars, Towa 252 KFON chonlione Rmho it TG 23a
KFCZ figh sHehoel SOmalha, Nelr, 258 KFOO Saints 1 261
KFDA Srore .. ... Baker, (\n»v 360 KFOP 268
KFDD thedral 252 | KFOQ 240
KEDH nim 368 KFOR 226
KFDI . pteiral College . 360 KFOT 231
KEDO t Cutting . . . A 248 KFOU 254
KFPR adic (ks €3 l\ullu\kl 360 KFOV 234
KFDV ol . 1, 360 KFOX 248
KFDX = e 360 | KFOY 226
KFDY » Collexe of Agsienlinre dat ?\lm Danics KIroZ son Real 233
i roaking 360 KFPB Brown 224
KFEDZ KFPG 238
KFEC KPP 242
KFEL KFPL 242
K ) KPR 242
K KFPN 242
KF KFPP 236
K KI'PO L Demison. 7 231
K KFPR Jloa Angeles, 231
K KFPS asper, 242
K KFPV 236
K KEPw 268
K KPPV skane, \\ ﬁ\l-. 283
K a i KFPX 242
K Shfel Mastor € KFOQA 261
K A Sqate Toirnal (Iln Wit KFQR 254
K Soblegs KFQC 227
K KFOD 280
K KFOE ¢ S
K KFEQF 224
KF KFOG  Southern Culif, Ralio Assi, oo 226
KE KFOH 23
K KFQ1 234
KF KESE  Apmslie TEMey « & o g e 278
KF KGR Tocowms Daile Ledgor 0 L 252
KF KGG 360
KI Cligget KGN 360
K iy ol KGO P . 32
K e O 1], we of € KGU Al Hanolnhy, 360
K i Bonr KGWwW T’(nrll qr! Marning a1 492
K KGY irting Cojle Prastian Ruthi. ... 258
K KIid o 395
K KHO A 360
KE KJQ C, 0. Goualdd 3 360
KF K.IR Narthiwest Tig {5 (™ 9 270
KT K.]S il Bnatitate of 1 n\:J 1( 5 5 1 360
KI KLS Brothrrs R . Dakland, 360
KFID KLY 0 509
KTFIF Y KLZ 283
KFIL inment Co. KatS 273
KF1O ? KMO 1 " = 260
KFIO casting A=socigtion KNT Gravs Harboar Radis ( AT ity 263
KFILU § i Taglit & Power Co. KNX Flecrrie Lighting wrmlx oo Lo Angelas, C:nliL 360
KFIV . hm\ s < KoB New Mexice College of Agricuture & \[:mmmL ‘\! <
KFIX Reorganized Clurel of Jesos "Christ of Latter Day Saints i 360
Independenes, Kop Detratt Pakice 286
KFIZ Maily (‘mnmnn\\r -an and Oiscar A, Huelsman. . ... Fon u L % KPOQ Blal> R Finges 423
KFIB 1 ] o e raians M dliown, Tows 248 | KQP Apple City Radio 360
KFJC tele. Wash, 233 KOV Doubledayv-Hi 260
KFJF Ciry, Qkla, 252 K OW Charles ). 360
KEJI Astoria, Qrea. 252 KRE V ( Halw:\ 278
K K Bristow, Okla, 233 KSD 546
KFIL SOt 242 KTW 360
KFJM 3 220 | KUO 360
K Q . 280 KUY 256
K R Stevensville, Mant, (\\4‘ Ay 258 KWG able Wi [ 360
KFJV Dexter, Towa 224 KWH Angel ! i s =TT oodeos Augeles, € 360
K X 1 \*('Lar Falla, lowa 229 KYQ s Shop p i " Bl gl b Honolaly, o 270
KFJY Tort Dodge. Towa 248 KYW ehonse Fleer . 9 Chi 536
KFIZ ard, One hundred and paelith Cavalry KZM on ilen 360
Forl Worth, Te 254 KZN Kmf] T(:hfhm) (0 268
KFKA 248 | KZV ks 380
EEKB 286 WAAD SNew ()rlmm 263
KFKQ 224 WAAC '\u;‘\v o 360
KFKY ’\1;111{ 283 WAAD 360
KFKX Nobr. 286 | WAAF Chicago, T 286
KFKZ s, Colo. 234 WAA i Mibwankee, Wis. 280
KFLA Mont. 283 WAAM 1. 1. Nelson Co EwW N.J. 263
KFLRB Menomince, Mich, 243 WAAN  liniversity of Alis=ouri 254
KFLD ranklinton, La. 234 WAAW Omalia Grain Fxelinnge . . e 4 380
KFLE cDenver, Colo. 268 WABA  Lake FForest College. ..., EnaE Y AR S s 266
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CLASSIFIED ADVERTISEMENTS

Ten cents per word per insertom, in advance. Name
and address mnst be counted. Each initial counts
as one word. Copy must be received by the 15th of
month for succeeding month’s issue.

RADIO CIRCUITS

I your Nentrodyne won’t “Neut” o. k., send 10¢
for Details of Kladag Coast to Coast circnit, hill of
materials, etc., to_change over yonr Neut inte a set
that will bring them all in from Mexico City to
Tunucu, Cuba, on a loud speaker. Or send $5.00 for
all extra parts, blue print, etc., you need to do this.
Stamps accepted. Radio list for stamp. Super Hetero-
dyno specifications, 10c. Kladag Radio Laboratories,
Kent, Obio. .

RADIO EQUIPMENT.

WHOLESALE PRICES ON STANDARD RECEIVERS,
25% discount; list for stamp. LIVE PROPOQSITION
to DEALERS. Thomas Radio Ce. 1lla Dix St.,
Muncie, Ind,

RADIO BATTERIES

Super Radio A and B Circuit Batteries, which bring in
long distance reception. Sold for cash or on payment
plan. Write for prices and details. Radio Battery
Corporation, 501-B Industrial Bank Bldg., Flint, Mich.

MISCELLANEQUS

158 GENUINE Foreign Stamps. Mexico War Issues.
Veunezuela, Salvador and India Service. Guatemala,
China, etc.,, only 5¢. Finest approval sheets 50 to
607%. Agents Wanted. Big 72-p. Lists Free. We Buy
Stamps. Established 20 Years. Hussman Stamp Co.,
Dept, 152, St. Louis, Mo.

1 To the Man with an Idea

1 offer a comprehensive, expe- |
rienced, efficient service for his
prompt, legal protection and the de-
velopment of his proposition.

Send sketch of meodel and descrip- |
tion, for advice as to cost, search
through prior United States patents,

etc. Preliminary advice gladly fur- |[*

nished without charge.

My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to prob-

able patentability before they go to [

any expense.

Booklet of wvaluable information
and form for properly disclosing
your ideq free on reqitest. Write
loday.

RICHARD B. OWEN, Patent Lawyer |

81 Owen Bldg., Washington, D. C.
2278-M Woolworth Bldg., N. Y. City

The Magazine of the Hour 51

From London to Honolulu

HAVE YOU BUILT YOUR

“Nameless’’?

Ask Your Dealer or Write

BREMER-TULLY MFG. CO.

532 S. Canal St., Chicago

Radio Car Spans East Canada

Montreal, Can.—In order to stimulate
interest in radio throughout the rural dis-
tricts of the Province of Quebec, a car of
the “flivver” type and equipped with the
latest receiving devices, has left Montreal
to cover every district populated by
French-Canadians. It is expected the
itinerary will amount to more than 9,000
miles.

Department of RADIO ENGINEERING

Radio Age Institute

T RGP g T

Tésted and Approv

- Conduded by

Rapro dge.Inc.. B
.Chicago, i, USA §

iy o v el

Look for the Approval Seal

The above approval seal will be furnished free of charge by RADIO AGE, and any article
bearing this seal has been approved by the Institute Laboratory.

We will be pleased to receive and test any materials that are offered on the market and give
them our endersement where they meet all Institute tests. Send materials to RADIO AGE IN-
STITUTE, 500 N. Dearborn St., Chicago.

Radio Age, Inc.,
500 North Dearborn Street
Chicago
Gentlemen: Please send me by return mail your illustrated Radio Age Annual, containing more

than !'00 big pages of hookups and instructions and also send me Radio Age, The Magazine of the
Hour, for one year. I enclose $3. This will give me a one dollar book and a $2.50 subscription at

A RADIO
GOLD MINE!

Radio Age Annual, the best hookup
book, and one year’s subscription—$3. If
you want this double bargain sign the
coupon and mail at once. Send price by City
check, currency or money order. If by
check add five cents for exchange. Clip
the coupon at the right.

a saving of filty cents. lease start my subscription with the number.

Name.

Street Address

State

If book alone is desired. mark cross here [J and enclose $1.03. If subscription only, mark cross
here [T and enclose $2.50.
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Figure 4. Radio frequency
amplification is added to the
Baby Heterodyne receiver in the
manner shown in the illustration
below.

r

bl i
N FRERIAE
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Sir
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'
3
P 3,

ﬁ‘_g_
=
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The Trouble Shooter
{ Continued from page 49)

UV201A or UV199, The UV199 works
exceptionally well as a radio frequency
amplifier. A potenfiometer must be used
as shown, in order to keep the radio tube
from oscillating, It maintains a positive
bias on the grid of sufficient strength to
keep the free oscillation (howling) of the
tube from distorting the signal. Use 43
volts B battery on the tube as shown.
Higher voltages do not greatly increase
the efficiency of the circuit, but do add
greatly to the life of the B battery, upon
which there is a considerable drain.

These questions are picked from ihe
steady quota of mail which arrives daily.
Technical service is free to all those who
carefully cbserve the rules and require-
ments set down in the announcement
printed in this issue. Use the department
for your problems, but dow't forget to
comply with the rules. Letters thet do
not follow the required lines cammot be
answered—Technical Editor.

Three Chicago Stations Change

Three Chicago broadcasting stations
have been affected by shifting and shake-
ups during the past month.

The stations are WGN, WDAP and the
old WJAZ. When the shifters got through
with their work, WDAP had passed out of
existence, WJAZ was tabled for a time,
and a new station, WEBH, had entered
the ethereal activities.

The change follows the sale of the
equipment at the Edgewater Beach sta-
tion by Eugene F. McDonald Jr., presi-
dent of the Zenith Radio corporation, to
W. H. Dewey, manager of that hotel. The
rearrangement, it is hoped, will go a long
way toward clarifying the ether of inter-
ference and will be a move welcomed by
the fans.

The Chicago Tribune succeeds the Board
of Trade in control of the station at the
Drake Hotel, hitherto known as WDAP.
Those call letters passed into radio history
and the call letters at the Drake will be
WOEN.

The Board of Trade has relinquished
control of the station but the service fur-
nished by it—crop and market reports,
weather forecasts and standard time sig-
nals—will be continued in addition to the
Drake features—Jjack Chapman’s orches-
tra, Drake concert ensemble, Blackstone
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s ] )
— fﬂ;}llﬁ(}RB abars lory
o e e B Y
g\ This 32 page Book
\ et esCribes /zow lomahe
3 oMt

\ \OKNOCKOUT
Radio
eceivers

B. B, Linton, Hapeville, Ga., using the I-tube
Kamcimut set described in this book, hears KFI,
Los Angeles and many other distant slations Teg-
wlarly on his loud speaker.
YOU, too, can build 2 Knock—out distance-getter. This
book tells you how! No “‘trick’’ circuits; each of the sets

; has been built and tested in the Radio Broadeast laboratory

—where all new cirepits are tried out—under the personal
direetion of Arthur H. Lynchk. The 9 Knoek-out sets de-
seritbed 1 this book were chosen because of the excep-
tjonal results obtained with them by hundreds of Radio
Broadeast readers. You can buy all of the parts from your
nearest dealer.

The first edition of Radie Broadeast’s Knock-cut geries
was 8old in less than 10 days. The second edition—mora
data, more photographs—is going fast. If your dealer can-
not qupp]v you, use the eoupon today. If dissatisfied we
will refund your money.

RADIO BROADCAST Doubleday, Page & Co.,
Garden City, N.Y. -

1 enclose 50 cents in payment for a eopy of Rndm
Broad(,ast’s Knock-Qut Series to be sent to

quintet and the Barton organ programs.

WGN will be under the microphone
guidance of two of the country’s best
known announcers, “Sen” Kaney and
Jack Nelson.

Mr. McDonald’s decision to sell the
station at the Edgewater Beach was made
early this month. He offered Mr. Dewey
the opportunity to purchase it and was
accepted. Mr. Dewey plaus to continue its
operation as the Edgewater Beach Station
under the call letters WEBH,

Mr. McDonald reassumes control of
the old call ietters of the Edgewater
Beach—WJAZ—by which that station
was known from the time it was estab-
lished, May 12, 1923, until it was taken
over by the Tribune last March. These

H 50
One-half actual size

TRANS FORMER

Best for Portable Sets @
About the size of an English Wolnut. Savea spsce;
llghh weight; mounts anywhere unsurpassed in
formance. Ratio 1to3,1t04, 1to'6, $3.60,1t0 10, M Eﬂ

Ask your dealer for this *‘Little Wonder**

Premizr fleririe [ompany
CHICAGO

3803 Ravenswood Avenue

letters will be used temporarily at the
Zenith experimental station on the Mec-
Cormick building, but later Mr.. McDon-
ald plans to establish a broadcasting
station in some outlying section with a
studio in the downtown district,

SPECIAL FOR JULY

The Reinartz Radio Booklet, by Frank D.
Pearne, fully illustrated, and RADIO AGE,
for 3$2.50. Price of booklet alone is 50c. Send
check, currency or money order to RADIO
AGE, 500 N. Dearborn Street, Chicago.

You Can Also

A

Bern RADIO EXPERT, Maka bl TOn ds' Wlnsuccesa E
in this new unerowded field. Trained men needed.
Learn quickly, at hcme in spare time, to con

struet, install, operate, repair,

mﬂmtam and sell radio equipment,,

Bhort course, low cost, eany term,

money back guarantee

FDEE Wonderful tube receiviog Bet of
h latest design, Range of over 1000

miles. Write today for “RADIO FACTS.”

E. G. Mobaupt, Radic Eng. Radlo Association of Arnerica

Charge

e

4513 Ravenswood Ave., Dept. 27 Chicago

“B” Batteries
at Home!

" Battery Charger

The APCO ©
is 4 worthy '\iiy to the succesqiul
APCO Charger for “A" batter-
ies. Renews any 24 or 48 volt
wet “B" hattery in ten hours—
without disconnecting set. It's
miseless, clean and as easy to
hook up as an electric iron.
Complete with wires ready to
use, $10. Write for interesting
cireular and nearest dealer’s name,
APCO MFG. CO,, Fisk St 3

Providence

K2 AT Tarlkean RlwAd

MYERS
“HI-MU TUBES”

Famous Myers Amplifiers Again

on the Market

First Orders Will be Given Prefer-

ence on Delivery
Price, $5.00
BARSCOK COMPANY

Sales Representative
CITTO A A
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Corrected List of U. S., Cuban and Canadian Broadcasting Stations
WOAA . Okla. 360 WRAY Roedio =2 45 Foman, Pa. 280
WOAC Ol 266 WREBC Tinnel Ind. 278
WOAD - A | . WRC Wondin 7o .. 489
ats i :
: 2l JnJ
WOAG T I e N e R 360
WOAH 360
WOoAl " . L WL U Tews i
WOAN ey of Music James 13, Viag lzi?)
WOAOQ  Lyradian Mig, Coo oL, .. 360
WOAP _rr 261
WOAQ Cluts 244
WOAR g 309
WOAT ’ 3 SA. 360
WOAY fonnl Cozard, 20 Batndion, 11201 WSAN et 220
WOAW o Worll VTh nth i).)\ Vilv 263
WOAX \\A>iH Feemton, N 254
:‘,:8% 13 DHivenion, ggg
WOK i 275
‘\4\:()() lnry S L~ i 268
\tgg ter Chavstlir ol Commneyeey . Porr & ",;é
) e & G L T N a0 405 | WSAZ Ot dheetiie Slape .. ... PP 258
g url Stote g B 129
n 273
e - 360
v erald Pulilishing Co 248
Pt U %-12
258
236
230
252
390
242
220
,,,,, 280
275
241
360
242
mmm TYex, 280
Streater, JII. o 231
Ok Pavk, L. 2320
e . 283
- . - ’ 273
¢ Powdir —Ratnbow Gardins 8 220
el .t 360
360
....... 227
230
244
273
..... 517
260
I 283
Towyaw 236
C Jian S
i
anadian tatlons
CFAC  Calgary Harald Calgiry,  Alliestn 430 CHCM Caleary, Alberta 415
C¥FCA Sy & 1 . " Toranto, (mluw 400 CHCS Hamilton, Ont, 420
CFCF M‘ ’\n' 4 AT 140 1YC L Montreal, Ouebee 410
& _ll m‘\n][lli) Power X . 400 A Tdmaonion, Alberta 450
CFCJ v Cie ede T Tern Y \u-.j 410 C vl Lomdon, Chu. 430
CFCR Sipply Co f Igrta 410 “lCD ! Taronte, Ont. 410
Ccr .L: \h‘ hemlisg €1 Cal. 400 CJCE s . Nancouyve 3. C 420
CFCN ® ' berta 440 | CJCI St Toha, New Rpon 100
CICO 450 CJCM Monti Joli, Quebec 430
CrCQ 450 CICN yeonta, Onr. 410
CECR 410 | €ISC " Novwmning TOWEII, - rare e e Toronty, (Ont. 430
“Iﬁ)(\‘v 420 CKAC CMaontreal, Qur»nu.: 430
(Sl 430 | CKCD Vaneonver, It O, 410
CFRE :Qg CKCE o Onts, r:m 450
CEUC 409 CKCH s g sl NELS 435
CHAC "Lentin 400 CRKUCK iRepgina, Saskatel i 420
CHBC Allnits 410 CKCO Ottanva, Ont. 440
CHCRB i, 410 Chix o aluary, \Ih‘uu 445
CHCD o 410 CKLC T sary, Alberta 400
CHCE 1 400 CKOC Wentworih H uwlmn tint. 410
CHCL  Vancouver Merchants Exchange, ... ... ..., ... 440 R Muanitobe Felop i SWinnipeg, Manebz 450
C b Stati
2
u an otations
PWX  Cuban Telephone Co.ooon o oo oo 400 ZEIS Tzl PPowear P
2DW 300 201, Cleear Calflado
ZAR Za0 2W W Aacden Saens
20K T 360 SEV
2BY Vo Hebelirh agg | ERW
20X Borien e i{‘:’c
2EV Elee. U SBW
2TW EIGTINE GBY
2HC GAZ :
2LC SEV :
2K P E -2 T RAZ :
AN 8By i 3
2MG 8- § WEs w0 el o d e bl 1a- 5 srgo, de Cuba 225
20 SDW P, © LTy LD M S ST, de Cnba 275
2K e Y O SR A SN -4 S SEV TEchif el o NMUGERL £ o2 s 45 ook 1 s s L de Cuba 180
Eisemann Has New “Receiver” age of the universe, including DAD. and I'he Indorarial contains 600 feet of wire
Alexander Eisemann, treasurer of the 11 18 guarantecd to entertain all comers  equally spaced between two pieces of
Freed-Fisemann Radio Corporation, hgs 10F many vears to come. The new re-  specially prepared paper. It is instantly
a new receiver permanently installed oo COIVET 1% ml be I‘“O‘i‘t] the ‘\a‘i‘“”‘lul collapsible *-nd portahle without the danger
i X 013 Pare Avenue. MNets Soek mann Junior. 15 a model. and - i :
hj}* home at 31 _1 ark Avenue, New York ‘i‘n’i S o el kin din & l; Ad of tangling wirves. For best results, accord-
has celf- dne installat g mey ¢ g he whole A 3 P
ity It has _Lll moving installation.  In ; D Rmitieg Bt e, Ug 10 tests made in the RADIO AGE
fact, it is an cight-pound portable boy and  Workd to buy it. Everybody’s doing fine, w ;
s il sl AR Yoy INSTITUTE laboratory, two Indorarials
has aleeady shown marvelous selectivity  thanks: ; Sl
e are used: one for aerial and one for

in sclecting it parents fram millions who eround

would have been honored had they been 5 SeT Rl

chosen \'L-;mfx initial HOWL at four Indorarial” Cuts Interference The RADIO AGE tests revealed that
e'clock Saturday merning, May 3, it has Electrad, Inc.. has placed a new and this aerial affords sharp tuning and re-
eliminated saueals with remarkable effi- novel indoor aerial. ralled “Indoravial”  duces static to almost a negligible quan-

cieney. Tt ix equipped with on extraor-  en the market, and judging from initial  titv. Local stations especially  can he
dinary loud speaker that difficult to  comments irom the large body of radio  broucht in with smazing clearness and
everload. and i< eager Tor rechareing, It fans, the innovation is going to he cxceed- volt The capacily is approximately
ot oe Tk L B (T Fvsees mened Jusie InMiAadREcantadiohistery com aR
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With the Manufacturers

Additional News on Page 56,

Crosley Portable a “Winner”

In order Lo meel the demand for port-
able radio apparatus, the Crosley Radic
Corporation has inade the new 51-P, which
enables radio fans to “take their enter-
tainment” with them during the months
of out-of-door activities.

The portable is a regenerative detector
and one-stage audio amplification outfit
in a strong leatherette covered and nickel
trimmed portable cabinet.

Loud speaker volume is obtained on
nearby stations. The list price is $25. The
Crosley 51-P is 12%% inches wide, 1134
inches high and 7%% inches deep. It wcwhs

twenty-one pounds with batteries, phones
and aerial equipment, space heing pro-
vided in the cabinet for these accessories.

Gibson Joins Freed-Eisemann

J. D. Gibson has
always been a
wireless enthusiast.
Long before he
left school, he was
building sets, and
back in 1910 he
was operator of
the “ancient” sta-
tion NY on Forty-
second Street.
Later he was with
the American Mercantile Company’s traf-
fic department and during the war he was
chief electrician in charge of the Central
Control Station on Whitehall Street. In
1918 he went in the Ship Owners’ Radio
Service as FEuropeau representative, and
three years ago he joined the A. H. Grebe
Company in Richmond Hill, L. I. The
first of June he signed up with the sales
force of Freed-Eisemann Radio Corpora-
tion. In his varied experience he hasn’t
lost a bit of his belief in radio and is
thoroucrhly convinced that it is the greal-
esl discovery of any age.

55
WQ)J Latest Chicago Station

Chicago has another broadcasting sta-
tion. This time it's W(QJ, the Calumet
Baking Powder Company—Rainbo Garden
Station, being owned jointly by both.

WQJ operates on a 448 meter wave
length, and its studio is located on the
second floor of the Rainbo Gardens Build-
ing, Clark St. and Lawrence Ave., Chicago.
The studio is elahorate and effizient, being
constructed at 2 cost of several thousands
of dollars.

Jerry Sullivan, widely known radio
musician, singer and song writer, is the
director in charge, and Phil Schwartz is
his assistani. R. J. Engler, recently of
WOS, Jefferson City, Mo., is in charge of
the mechanical equipment.

Oue of the features of WQJ’s programs,
which is expected to make it especially
popular this Summer, is the dance music
of Ralph Williams’ famous Rainbo Qr-
chestra and selections by his entertainers,

The Magazine of the Hour

B vExT TIME INSIST B
: ON -

“GOMET”
“B’’ BATTERIES

At all good radio
stores or write

ELECTRICAL MFG. AGENCY B

25 N. Dearborn St., Chicago, IIL

ERLA BLUE PRINTS

Erla Receivers out-distance other sets with an almost unbelievable volume and a naturalness
that cannot be distinguished [rom the source of reception.

This is the famous Erla Reflex Hook-up. Less than one year old—but has taken the entire

nation by storm.

Every listener-in raves about it and wants a set of his own immediately.

So easy to construct that anyone who can handle a screw driver can build the set complete in a

surprisingly short time—about

114 hours.

Everything 1s so simple and easy.

NO SOLDERING WHATEVER—ONLY A SCREW DRIVER NEEDED

The results from the Erla 3 tube is naturalness itsell and cannot be improved upon.
size working diagrams make everything simple and easy.

Actual

Every piece of apparatus and every

wire is plctured in its exact place—every article needed is listed on the diagrams.

Diagrams sent same day your order is received. Send P. O. or Express Money Order
or Bank draft or Bank Cashier’s check. Do not send stamps or personal checks.

Erla Hook-up Diagram Prices

3 sheets for making 1 tube set 25¢
3 sheets for making 2 tube set 35¢
3 sheets for making 3 tube set 50¢

Frank D. Pearne

Sole Distributor of Erla Diagrams for U. S. and Canada

829 Waveland Avenue, Chicago, Ill.

DPealersy/Writeoforn Daadicfi st Bricesn
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With the Radio Manufacturers

The Thermoformer

Engincers and invenlors have long re-
alized the importance of operating tubes
dircctly oif lighting circuits,  Numerous
attempts have been made to accomplish
this for radio receiving sets, but the resulis
have heen keenly disappointing, except in
the case of tubes used for transmilling
purposes. Even so, the apparatus involved
in converting the usual lighting current
into usable vacuum tube current has been
entirely too elaborate and out of all pro-
portion to the cost of the batteries this
replaced,

Mr. R. E. Sabin, a noted chemical en-
gineer of Somerville, N, J., with the co-
u[ulalmn of L. G Pacent, a radio manu-
facturer and engineer of New York City,
worked ouL the solution of harnessing
commercial lighting current to the usual
receiving set. These practical men worked
cut an indirect method of harnessing com-
mercial lighting current, in which such
current 1s merely used as a source of heat.

They have adapted the thermoelectric
method of energy transfer of the solution
of the greatest radio problem of today—
the operation of vacuum tubes on a light-
ing current.  The thermoclectric power
transformer consists of a number of pairs
of digsimilar metals in contaet, one junc-
tion being in close thermal relationship
with, but peutrally coupled electrically
from a resistor element in the power or
lighting circuit.  The difference in tem-
perature  hetween  the metal members
causes the flow of current, and while the
potential of a single thermo-couple is quite
low, any desived potential mav be obtained
by using a battery of bimetallic units con-
necled In oseries,

Novel :u])le(m\ of

f the electrical re-

sistances, thermal conductivities, emissivi-
ties, radiation, cte., of the various ps
have been made, all contributory to the
fimal perfected result.

The pertected thermoelectric  trans-
former device, which has been given the
significant name of “Thermoformer,” con-
sists of a neal pressed metal container in
which are placed the several rows of
bimetallic units, ag well as the clectrical

21L&

resistor clement.  The lighting current 1s
led directly to the resisior (lcmvm which
aperates in much the same manner as the
heating element of an electric iron.  This
heat is brought to bear, without any sub-
stantial  electrical  coupling, on special
electrode castings, while the other end of
each of these s pcuLll castings s in contact
with a strip of metal which comprises the
other member of the thermo-couple. The
thermo-couple units are all joined together
so that their individual electrical outputs
are combined for the desired output. The
confainer iz provided with screencd top
and bottom to permit the passage of air to
carry away the undesired heat.

The “Thermofaormer” can be arranged
te operate the filaments of a number of
vacuum Lubes, which is the more difficult

=

Our new 64-page Catalog No.
TGR contains twenty of the
most pepular radio circuits
printed in blue. These include
the Super-Heterodyne, Neut-
rodync, Grimes Inverted,
Calpitts, Flewelling, Reinartz,
Diode Electrad, Super-Regen-
erative and many others,
Each article used in circuits is
attractively pictured instead of
appearingin steaight schematic
form. Besides containing blue
prints, the bestin radio is also
illustrated and described. Cata-
log sentpostpaid {or Ten Cents.
Each circuit worth double,

Send for your copy today.

DEALERS!

Quality Radio Exclusively
Established 1918

The Best in Radio

Telmaco Radio Guide
Book describes all, 10c¢.

Qur New Dealers’ Catalog and Price List
de:crlbcs nearly all the berrer Standard

Radio Lines. You should have it.
FREE to all bonafide dealers making request on their business stationery.

TELEPHONE MAINTENANCE CO.

20 So. Wells St.

20 Circuits
in Bluein
Catalog

Mailed

Radio Division

Dept. C Chicago, Ill,

MADNAL amnrir‘nnr;\r‘linhictnrw com

task, as well as the high-voltage “plate”
circuits which usually call for the so-called
“I" batteries. There Is no hum or buzz
or other indication of the lighting current
used to operate the tubes.

Ogden Forms New Corporation

Clarence E. Ogden, founder and presi-
dent of the Automatic Electrical Devices
Company, manufacturer of the Hom-
charger and manufacturer of vibrating
rectiliers, has recently organized and in-
corporated under the laws of Ohio, a new
concern—The Kodel Manufacturing Com-
] » manufacture of a portable
of which he is the inventor,

radio set,

together with other electrical and radio
specialties,
This company’s first offering to the

trade will be a small, compact and really
portable long distance radio set—The
KODEL—the Camera of Radio. This set
weighs less than 5 pounds complete with
all accessories.  Contained within a neat
leather covered case S34x4:i2x8 inches in
size 1z a standard UV-109 tube, “A™ and
“BY dry batteries, pair of standard head
phones, ground and aeral wires.  This set
operates quite successfully without either
ground or aerial, the (wo wires merely
being thrown on the floor. With ground
contiections  only,  surprising  distances
have been reccived, and using acrial the
Kodel has a range of {from 2.000 to 3,000
miles.

“Snow White Fluid” for Radio

J. W. Johnston, nnnul‘urlnrtr of Snow
White Products, in Rochester, N, Y., was
surprised to learn that hu ‘Srow Whie

Fluid™ was being used extensively for
radio instrument marking purposes.
“Snow  White Tluid” heretofore has
been used for such applications as white
shoes, dresses, golf balls and window ads,
and 1t was quite by accident that a radio
fan discovered its successTul adaptability
to radio sets.
According (o Mr.

Johnston, the Spwcial
Grade Snow Whiie Fluid 1= an exiraordi-
narily satisfactory preparation for mark-
ing curved arrow points and titles of
various kinds of radio conncctions. 1t is
also good for marking tie-in umm:liuns
and Tor making ficures and indentations
on dials. RADIO AGE INSTITUTE has
tested Snow White Fluid and found it (o
be all Mr. Johnston claimed in the radio
building line.
New Models of Magnavox

The new model Magnaves Reproducers
R3 and R2 contain refinements making for
greatly increased  efliciency as well as
economy of operation.

Current consumption, as the result of
improvements in the magnetic circuit, has
been so reduced that it is now an umim-
portant factor. The new R3 and R2
madels can be operated at any point be-
tween .1 ampere and .6 ampere when sup-
plied with six volts.  An average current
consumption of vne-fourth ampere results
from the use of a three-volt battery ol

ade b Aows all Ad eftnraoce FiTis
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Your Radio Problems Solved |

for 30 Cents 1n Stamps

F YOU are constructing a receiving set, and you need help in the way of clear diagrams and
full detailed descriptions you may have it by return mail.

We have laid aside a limited number of back numbers of Radio Age for you.
listing the hook-ups and circuit diagrams to be found in these magazines.

Below we are
Select the ones you

want, enclose 30 cents in stamps for each one desired.

We advise immediate attention to this as the stock of back numbers of several issues already

has been exhausted.

May, 1922
—How to make a simple Crystal Set for $6.

October, 1922

—How to inake a Tube Unit for $23 to $37.
—How to make an Audio Frequency Amplifying Trans-
former.

November, 1922

—Photo-electric Detector Tubes.
—Design of a portable short-wave radio wavemeter,

May, 1923

—How to make the Erla single-tube reflex receiver.
—How to make a portable Reinartz set for summer use.

June, 1923

—How to build the new Kaufman receiver.
—What about your antenna?

July, 1923

—The Grimes inverse duplex system.
—How to read and follow symbols.
——Proper antenna for tuning,

September, 1923

—Simple Radio Frequency Receiver,

December, 1923

—DBuilding the Havnes Receiver.
—Combined Avaplifier and Loud Speaker.
—A selective Crystal Receiver.

January, 1924

—Tuning Out Interference—Wave Traps—Eliminators—
Filters,
The article whicli was announced from stations WJAZ, WOC and
WOAW
—A Junior Super-Heterodyne.
—Push-FPull Amplifier.
—Rosenbloom Circuit.

February, 1924

—How to make a battery charger.

—Improved Reinartz Circuit.

—Interference rejectors.

—Single Tube Heterodyne,

—How antenna (unctions.

—Adding two audio stages to selective receiver which
began as a crystal set.

—Superdyne receiver.,

March, 1924

~—An Eight-Tube Super-Heterodyne,

—A simple, low loss tuner.

~—Junier Heterodyne Transtormers.

—A Tuned Radio Frequency Amplifier.

—How to make the Kopprasch Recetver,
—Adding Radio Frequency to the Variometer Set.
—Simple Reflex Set.

April, 1924

—An Efficient Super-Heterodyne (fully illustrated).

—Selecting the Right Receiver.

—A Ten-Dollar Receiver,

—Anti-Body Capacity [Hook-ups.

—1Radio Frequency Amplification.

—Reflexing the Three-Circuit Tuner.

—Iluodex and fArst two instalments of Radio Age Data
Sheets.

May, 1924

—Construction of a Simple Portable Set.

—An Ideal Set for the Summer Camper.

—A Traveling Man's Receiver.

—Radio Pancls.

—Malking a Basel-Weave Tuner.

—Third Instalment of Radio Age Data Sheets,

June, 1924

—Important Factors in the Construction of a Super-
Heterodvne.

—A Universal Amplifier.

—A Sure Fire Reflex Set.

—Adding Radio and Audio to Baby Heterodyne.

RADIO AGE, Inc.

500-510 North Dearborn Street =

CHICAGO, ILL.

www americanradiohistorv.com
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cRO-SEEY

. Announcmg s Thﬁ‘ NEW MOdE]S — each a leader in its line .

Crosley 51-4, $14.00

Crosley 50, $14.50

Crosley 50-A, $18.00

Guaranteed Satisfaction at a Reasonable Price

CROSBLILY 50—A pew one tabe Armsieong Regcneralive
Receiver. We helieve this 1o be the moxt eflicient one tnbe
receiver pver gt on the arke Like our present Maodel v,
which it supersedes, it will bring io. vuder average conditions,
en headphones, brosdeasting statious at a disinnee ol one
thousand miles or more. Uses any standard storage battery
or dry ecell vacnram tube,  Price, $14.50.

CROSLEY 50-A4 — A new (wo stage Audio Froqueney Am-
plitier (o mateh the gew Meadel 50 receis o, Tlhisanin is cquippssd
with a an sl oswileh for shatting off the eurrend from e
AT and CBT Dadteries,
Crosley Model 30 Leens siver,
Luhe rege e |||H

CRONT

When used incongeetion with te
il gives the equivalent of o theee-
Price, $18.00.

centy-fonr days this recelser hecaime

Lselling radio recerving set in e world el it biodeds

thal position Lol Lt uses bwo standand sora

drey el tahess regenirative detector and ese 3

feagquer albear, Wil bwing din Joeal stutions on (he

loud spe all ties, s uder avernge conditions will

also bieing in disbond stations on Hie Irand speaher. Price, §18.50.
CHOSLEY 31-A A new one stage Aodi requuenney Ampli-

fier 1o nuteh the Model 51 ceceiver. Moben msed in canueetion

wilh (he Crosley Alanled 51 Beceiver a0 gives e equivalent of

w (leeees tube regenccntive receiver.  Price, $14.00.

CHOSLEY 52— A new three tube Asmstrong: Regenerative

Receiver, bas phone jack $o plog inon by (obes ad filingng,

Write for Descriptive Circular.

THE CR

switeh o fur off e “A” and 11 Batterdies. §1 is unusually
eflicient, will proside lond speaker volwoe snalistant stations
wimder practicadly all conditions, aml is jo every way an ideal
receiver for the home.  Price, $30.00,

CROJLEY 511 This i our_vew poriable set, It is the
Crosley Maodel 51 bao tube pecciver miounted iu a leathererte
covered careying case, bas a compartment, for o piic of liead-
phones and ooe 1o hold an ample poswer plant for the popalare
clr\ vell vacouny fubes. ’l I\u FEreLveT eitn b used aga siationary
\;l in the bome o as oL Price, $£25.00.

CPROosLEY TR l”l)\ \ ’]H This hrve Labse Feerives gives
1he ellicien oy and yolame of o Gve Qe receiver, Tneorposaling
Fadio Frogueaey Aplification. 1 aeralive [Deteelor with
Gue stage of Boefle, od and one slage rairht Aadio Frequeney
Amplification.  Can be ealibrated |trnr.mh stuliens bopged
and returned to at will. Used on oatdooe or shon nulm)r
anfeunn and is we belteseo the maost eflicient s

g receiver o the market |I Ny price for Lringing in l-m 2
distawee statinns,  Price, $65

CROSLEY TRIRDIYN :]H \1’1 TCLAL This Neeciver 1s
exactly the sie s the Trirdyn 3383 exeept the solidl mahosany
cahinet & fureer, ad more handsomely desizned Lo barnionize
with the most beantifnl Tirritare \ulm*.. : i
spaee inskle for oll the A aned © Prard Lirries r:quln d when
standard dey cell tabes are gsed. Pruc 375.00.

For Sale by Good Dealers Everywhere.

OSLEY RADIO CORPORATION

Powel Crosley, Jr., President

723 ALFRED STREET

Licensed wunder
S. Patent No,

Armstrong
1,113,149

CINCINNATI, OHIO

= Crosley Owns and Operates
Broadcasting Station W L W

§ CROSLEY

Better-Cost Less
- Radio Products'
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