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THE ONE -TUBE REFLEX, using the same tube for one stage of radio -frequency amplification, detector and one stage of audio -frequencyamplification, as designed by A. P. Peck. The parts used are 1, standard varioucoupler; 2, a .00025 variable condenser (23 plates, nor-mally); 3, grid leak and .00025 grid condenser; 4, UV201A tube or equal; 5, rheostat; 6, a .002 fixed condenser; 7, a .002 fixed condenser;8, standard commercial RF transformer; 9, 412 to I audio -frequency transformer; 10, a .002 fixed condenser. B battery has 45 volts. (Seearticle on page 3.)

PORTABLE 4 -TUBE 'SUPER-HET'
By B. J. BONGART



RADIO WORLD

IT has been the tradition of the Federal Company
over its 25 years in manufacturing Electrical

Communication Equipment, that it must give its
users the highest refinements of the art.
Federal tradition will not permit the manufacture
of a radio set just for radio noises. Each and every
manufacturing necessity to produce a harmonious
set is known to FederalEngineers, and no Federal
set is produced without them.
Federal radio sets are built with two thoughts in
mind-first, simplicity of operation, but three con-
trols being necessary-second, special controls for
refinement if the user is interested in reproducing
all the beauty of tones that fill the air.
"Lovers of good music" know why Federal is
better, and know the real value of the refinement
placed at their command to make it easy to obtain
the clearest tone reception.

FEDERAL TELEPHONE & TELEGRAPH CO.
BUFFALO, N. Y.

Boston New York Philadelphia Chicago Pittsburgh San Francisco
Bridgeburg, Canada London, England

Standard RADIO Products
Look for this Sign

liretsetzit
t,

st-t.t.t. RADIO



VOLUME FIVE OF

RADIO WORLD
[Entered as second-class matter, March A, 1922, at the Post 08100 at New York, N. Y., under the Act of March 3, 18791

A Weekly Paper Published Every Wednesday and Dated Saturday, by Hennessy Radio Publications
Corporation from Publication Office, 1493 Broadway, New York, N. Y. Phones: Laclawanna 6976 & 2063.

Vol. V. No. 16. Whole No. 120. July 12, 1924 15c. per copy, $6.00 a year

1 -Tube Set Works a Loud Speaker!
Peck's Reflex, a new improvement, brings in DX ,on earphones, but some locals 'on the horn.

No crystal and no potentiometer are used.

By A. P. Peck
Associate, Institute' of Radio 'Engineers

EVER since reflex circuits were brought to the,
attention of the radio public they have been a
subject of obsorbing interest to me. Numerous

ones have been tried with more or less success. One
or two of the best of them have been described by the
writer in the pages of this magazine. Most of the
reflex circuits are tricky to a degree. The best one of
those heretofore described was the one tuber, with
tuned radio frequency amplification. The writer tried
this circuit and used it for some time, endeavoring to

improve its action, but without extraordinary results.
The great problem in successful reflex amplification

seems to be to avoid the overloading of the tubes. It is
 almost impossible to devise a reflex set without being
tempted to force the tubes. Sometimes the addition of
a potentiometer across the A battery, with the arm
connected to the grid return will help some, but even
with this assistance the results are often far from
perfect.

After trying most of the reflex sets I was just about
ready to turn to something simpler when the manag-
ing editor of RADIO WORLD made a suggestion some-
what as follows:

"Why not build a reflex set using one tube, but
without the usual crystal detector? Make the tube act
as the detector, radio -frequency amplifier and audio -
frequency amplifier."

No sooner said than back I rushed to my workshop
and library. In the library I first started to work on
the problem. Out came note books and reference
volumes. The note books showed no trace of former
experiments along the desired line. All of the one -tube
reflex sets that I had jotted clown therein made use of
a crystal detector.

Then began the hunt through the text books. Most
of them touched on the subject of reflex sets only very
lightly. At last one came to light that held a glimmer
of hope. That book was. one devoted- to the subject of
vacuum tubes and their many uses. It is a well-worn
volume that has helped me to solve many troublesome
problems.- Once more it stepped up and offered me
assistance in the form of a fundamental circuit supposed
to accomplish the feat. But it called for just eight tun-
ing controls. Four were variable condensers !! But
the seed of suggestion was planted, and so to the work-
bench I started.

First I collected together,all of the instruments called
for in tire diagram in the book and hooked them up as
was shown.

After hooking it up with the multitudinous variable
condensers and other apparatus, I lit the tube and
started to tune. It kept me busy trying to find out
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FIG. 2-Assembly plan of Peck's Reflex, the numerical designations coincid-
ing with those on the circuit diagram published on the front cOver of this
issue, and with the list of parts enumerated on Page 4. Mr. Peck strongly
advises that the utmost care be bestowed on the placement of parts, so that
there will be no inductive relationship or inter -capacity effects to spoil an
excellent circuit. In the set he built, Mr. Peck disposed the parts as shown
above and heard the convention, through WEAF, on the loud speaker at his
home in a New Jersey suburb of New York City. He used one-yes, only.one-tube. The parts are: (1) variocoupler; (2) variable condenser, .00025,
normally 23 plates; (3) grid condenser and leak; (4) tube and socket; (5)
rheostat; (6) .002 fixed condenser; (7) .002 fixed condenser; (8) radio -frequency
transformer; (9) audio -frequency transformer; (10) .002 fixed condenser.
The aerial and ground connections are not shown here, nor are the A and
B batteries, or phones, for the sake of simplicity. The panel may be 7 inches
by 14 inches, with cabinet to match, thus affording plenty of room for the
parts, although leads must be kept as short as possible. The short -leadadvice is most pertinent in this circuit. Note that the coupler must be

tapped to obtain best results in tuning.

what was going on. But the set worked, with a 9 -to -I
ratio audio -frequency transformer. Changing to a
4Y2 -to -1, results improved considerably. A strange
fact came up here. I tried one low -ratio transformer in
perfect condition, but not a peep could I get. Substi-
tuting another of like ratio, but of different make,
brought in the signals again. So I started to eliminate
and substitute apparatus in different parts of the cir-
cuit with the object of simplifying the controls and
making the set more stable in operation:

Of course the first point of attack was the variable
condensers. So many of these in a set are bad from
two points of view. They complicate the control and
add to the expense of the finished set.

The original circuit called for variable condensers
across both windings of the audio -frequency trans-
former as well as one in shunt with the B battery
and the phones. By the process of substitution these
three condensers were replaced by fixed condensers
which gave good results. The use of the variable con-
densers in the original circuit helped considerably in
the result I was about to achieve, as by their use it
was possible to determine very closely the capacity
necessary for use when the fixed condensers were sub-
stituted.

When the change of condensers had been completed
the next point of attack was the tube. Several differ-
ent ones were tried and it was found that either dry
cell or 6 -volt tubes gave good results. The main re-

(Concluded on next page)
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RF, Detector and AF in Same Tube!
Wiring Directions for

Peck's Reflex
1.
2.
3.
4.
5.
6.
7.

8.
9.

10.
11.
12.

13.
14.
15.
16.
17,
18.

19.

20.

Connect aerial lead or binding post to one switch
arm of stator of coupler.
Connect other switch arm to ground lead or
post.
Connect one side of coupler rotor to grid leak
and condenser.
Connect grid leak and condenser to G post on
socket.
Connect stationary plates of condenser to same
side of coupler rotor as used in 3.
Connect other side of rotor to G or SI post on
AFT.
Attach flexible lead to rotary plates of variable
condenser, for test connection indicated by dotted
lines.
Attach flexible lead to P post on socket to go to
positive B battery. Do not connect battery yet.
Connect one side of phones to P or P1 post of
AFT.
Connect same post of transformer as used in 9
to .002 condenser.
Connect other side of fixed condenser to P post
on socket.
Connect flexible lead to other side of phone.. This
is to go to the negative B battery post. Do not
connect it yet.
Connect the two .002 fixed condensers across the
AFT windings as shown in the diagram. (Fig. 1.)
Connect B+ or P2 post on AFT to P post on
RFT.
Connect A- or S2 post on AFT to G post on
RFT.
Connect the two remaining posts on the RFT
together.
Run connection 16 to the arm post on the rheo-
stat.
Connect filament circuit as follows: (a) Positive
A battery to A+ post on socket. (b) Negative A
battery to arm post of rheostat. (c) Other post of
rheostat to A- post on socket.
Test filament circuit by inserting tube in socket
and turning on rheostat. Tube should light. If
not, check circuit.
Remove tube from socket and connect B battery.
Be sure that the polarities are correct. Turn on
rheostat and connect battery voltmeter across
filament terminals on socket. If reading is the
same as A battery, circuit is 0. K. If reading is
higher than A battery, something is wrong with B
battery circuit. Check and correct. Then insert
tube, light it and proceed to tune.

(Concluded from preceding page)
quirement was that the tube be not too hard or not
too soft. One that would act as either detector or
amplifier on about 45 volts was found to give the very
best results, as the tube had to work as both. UV201A
or equivalent is recommended.

In the original circuit regeneration by the tuned plate
method was illustrated. This feature gave a large
amount of trouble until it was eliminated entirely.
Then the set became more stable and the noises were
reduced considerably.

The final circuit developed after the work described
above is shown in Fig. 1. (See diagram on front cover.)

If you try out this circuit and do not obtain the
results at once, do not be discouraged. Properly con-
structed and operated, this set will give results equal

to if not better than those obtained from any other
reflex set using only one tube. If you do not get
results at first, try reversing the connections to the
primary and the secondary of the audio -frequency
transformer. Then try the radio -frequency transform-
er. Try these changes one at a time, noting the results
before making another change. Then try connecting
the variable condenser as indicated by the dotted lines,
eliminating the connection marked X at the same time.
If the results still do not improve, the next best thing
to do it to try other transformers. This procedure will
cause the set to work. Do not mount the set on a panel
until you get it to work.

With my final set, most of the locals came in with
enough volume to be heard on a speaker over a small
room. Several DX stations were also heard, using
head phones. These included KDKA, Pittsburgh;
WJAX, Cleveland ; WGY, Schenectady ; WOO, Phila-
delphia, and WSB, Atlanta. I live in a suburb of New
York City. Some of the DX stations had never before
been heard in my shop on a single -tube set.

A good deal of the success of this circuit depends on
the correct placement of the apparatus. The trans-
formers must not be placed too close to the tuning
apparatus. The plate and grid circuits must be kept as
far away from each other as is consistent with good
workmanship. The tube is placed between the instru-
ments composing the grid and plate circuits (Fig. 2).
Thus short leads may be used and at the same time
there will be no tendency towards interaction.

Since this set does not depend on regeneration by the
direct tickler feed -back method, there must be no
chance coupling between the oscillating circuits.

In Fig. 2 the batteries, phones, aerial and ground are
not shown. This drawing is given only as a guide
towards the layout of the apparatus. The connections
necessary are given in the diagram on the front cover.

I am thoroughly satisfied with the results obtained
from this receiver, having tried it out for two and a
half weeks, including the period of the Democratic Na-
tional Convention, when the proceedings came through
the loud speaker from WEAF. This, it seems to me,
sufficiently answers natural enough inquiries that are
to be expected concerning the functioning of the tube
under the heavy load exacted of it. The answer is that
the load is heavy, but not too heavy. The set does
work, and work well, but I advise anybody who is going
to construct it to take excellent care in the purchase
of quality parts and in the disposition of those parts in
the assembly. I am prepared to defend this circuit
against the world, for I know that a 1 -tube reflex, with
RF, detector and AF obtained from the same tube, is
bound to raise a storm of interest.

PARTS NEEDED
One variocoupler of any good standard make (1)
One .00025 variable condenser, normally 23 plates (2)
One .00025 fixed grid condenser with grid leak (3)
One vacuum tube, UV201A or equal, or a dry -cell tube that

works well for RF and detector, and one socket (4)
One rheostat to match the tube (5)
One .002 fixed condenser (6)
One .002 fixed condenser (7)
One radio -frequency transformer of any good commercial

make, or one made at home, on a 3" diameter tube, 20 turns of
No. 24 DSC wire on the primary and 60 turns on the second-ary (8)

One audio -frequency transformer of good make, those well
advertised being among the best (9)

One .002 fixed condenser (10)
A battery to supply proper filament current for the tube, 45 -volt B battery; phones or loud speaker or both, bus bar, lugs,and sundries; 7" x 14" panel; 7" x 14" cabinet; 6" x 12" base-

board.
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Reforming a Single -Circuit Squealer
By Byrt C. Caldwell

IF you have a set that radiates and desire to change
it into a non -radiating sensitive receiver it can be
done without much trouble. Fig. 1 shows a radi-

ating receiver. Of the hundreds which the writer has
examined, this general type leads the way, as far as
numbers are concerned.

It will be noticed that in this receiver there is a
variocoupler and a variable condenser. The rotor of
the coupler is used as a tickler. Any receiver which
uses a variocoupler and a variable condenser may be
changed over into the receiver which will be described.

Look at Fig. 2, where we still have the coupler and
the condenser in use as the tuning unit, but they are
connected up in an entirely different fashion. In addi-
tion, in the new circuit, we have a radio -frequency
transformer (any good reflex or first stage cascade
transformer will suffice), a crystal detector, and an
audio -frequency transformer. We also have two mica
fixed condensers, one of .00025 mfd., and the other of
.002 mfd. capacity.

In changing, take all of the wiring from the old
receiver and with a cloth or brush clean the receiver
thoroughly, especially between the condenser plates.
Take the socket off, tighten up the connections, and look
over the receiver carefully for any connection which is
made by two pieces of spring brass rubbing together.
If the contact is no longer good, tighten the part sothat it is. If you can afford it, it would indeed be ad-
visable to discard the variable condenser entirely, and
install one of the new low -loss condensers.

Now place the two new transformers, and the crys-
tal in convenient positions, and with great care rewire
the receiver. This new receiver is a reflex, and it is
essential that a good wiring job be done.

The action of the receiver is explained by the follow-
ing: The receiver is tuned to the frequency of the
incoming wave and the signal is impressed on the grid.
It will be noticed that the secondary of the audio -fre-
quency transformer is connected in the lead to the
negative of the filament battery. A negative potential
must be kept on the grid of the tube, but as the in-
coming signal is of a radio -frequency, the secondary
of the transformer acts as a choke. A small fixed con-
denser must therefore be shunted across the secondary
to allow the radio -frequency current to pass. The
signals impressed on the grid act the same as does the
finger on the trigger of a gun. They release a current
from the B battery, which is of the same frequency,
but which is greatly augmented in power. This current
is still at a radio -frequency and so cannot pass through
the phone windings. For this reason a condenser is
shunted across the phones. This current passes throughthe primary of the radio-frequency transformer, is
stepped up in voltage and is passed through the crystal.
It is changed here to an audible frequency and is passed
to the primary of the audio -frequency transformer. Itis again stepped up, and is for the second time im-
pressed on the grid of the tube, this time at an audible
frequency. It will now be noticed that the negativepotential is this time impressed on the grid through the
secondary of the transformer. As it is of a low fre-
quency the resistance of the transformer does not inter-fere. For the second time also current is released fromthe B battery. As it is now of an audible frequency,
the primary of the radio -frequency transformer offers
practically no resistance, and instead of passing throughthe condenser, it passes through the phones and causesa sound. Study carefully this explanation in all of its

FIG. 1-The mingle circuit regenerative set, of which a to number arein use in the Untied States than all other Idaho eombhod. Iragavimelytoned (as Is most often the ease), it cuases annoyance to unlibbora whohave sets. The radiation is intense. This circuit can easily be essopoofinto an efficient, non-rediatng reflex. (See Fig. 2.)

FIG. 2-Here is the one -tube and crystal reflex Burt C. Caldwell says ismore than the equal of the 1 -tube set shown in Fig. 1, and which does notradiate. There are one stage of RF, detector and one stage of AF, the RFand AF being obtained from the one tube by reflexing.

particulars and you will be able to analyze your re-
ceiver and thereby change it over into a non -radiating
reflex machine.

As it will now be the receiver is equivalent to your
old one plus the value of at least one more tube. The
locals will come in with loudspeaker intensity, sensi-
tivity will have been greatly increased, and tone will
have been improved, not to mention the fact that there
will be no howling and squealing.

When you get used to this receiver, and are itchingfor more distance and greater selectivity, take all ofthe wire from the variocoupler, rewind the rotor with
twenty turns, spacing it so that it takes the same
amount of space, and fasten it down with collodion(not shellac!) Rewind in the same way, the stator,
but with thirty turns, and leave out the taps. Connectthe antenna binding post to one end, and the ground
binding post to the other. When you connect the rotorup again, connect a 50 -turn honeycomb coil in at thepoint marked X. Connect a honeycomb coil (50 to 100
turn),of a value to be determined by experiment, anda .0005 low -loss variable condenser in series with theantenna. You will find that the sensitivity, selectivityand volume of the receiver has been greatly improved.
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A 1 -Tube Set That You Can Log
Fixed Honeycomb coils used with Novel Mounting-Circuit has two controls and is

extremely simple to construct. It can be made for $25, complete including everything.

By Herman Bernard
LE to their low distributed capacity, honeycomb

ble inductive relation, however, requires special
mountings, and if the mount-
ings are, as usual, on the front
of the panel, the appearance bf
the set is not improved, to say
the least, and body capacity
becomes a source of trouble.
Therefore, why not - let the
coupling be fixed and vary the
capacities with condensers?
This dispenses with the vario-
coupler and in so doing also
permits the regeneration dial
settings to be rlOgged, 'which
can' not bE done with a vario-
co-uplet.,

The mounting of the honey-
comb coils is accomplished as
follows : Cut a strip of hard
rubber, radion or bakelite, 1" x
(3'1 x 5%". Mdunt the two

variable condensers on a 7" x
10" panel, so that the strip can
be screwed on to the back
plates of the condensers at the
points marked A and B, Fig. 1.
Tie the honeycomb coils (Li,
75 turns, and L2, 35 turns) to
the strip by passing a piece of
cord inside the coils and around
the strip. Leave XI" space
between the coils. Connect
the beginning and end of the
aerial circuit coil (L1) to the
variable condenser (Cl, 23
plates) with bus bar. The be-
ginning of a .honeycomb coil
always emerges from under
the winding that is nearest the form or tube. The end
is on the outside. The plate coil (L2) is mounted the
same way. In the case of Ll, connect the end of the
coil to the stator of the variable condenser Cl, unless
a low -loss condenser is used, when the connection
should be made to the stator instead of to the rotor.

That is all there is to the coil mounting.
As for the wiring of the circuit itself, the ground

is connected to the beginning of Ll and the aerial to
the end, though the reverse may be done with no dif-
ferent effect, save that it reverses also the preceding
directions for the grid lead. The variable condenser
Cl shunts Ll. The beginning of coil L2 is con-
nected to the plate, the end to the phones, the coil
being shunted by an 11 or 13 plate variable condenser.
If the circuit does not oscillate, just swap the leads
on L20. A .001 fixed condenser shunts the phones.

The circuit fits on a 7" x 10" panel (the panel is only
twice the size of Fig. 1). But if the usual two stages
of audio -frequency amplification are to be added for
loud speaker operation, 'get a 7 x 18 panel, with cab-
inet to match.

This circuit works well on storage battery or dry
celltubes: Scarcely any difference was noted between

coils are highly efficient. Using them in varia-

the results from dry cell UV199, C299, WD11, WD12,
Schickerling and Myers tubes and storage battery
UV201.A. Whatever detector tube you have will be
adequate.

The rheostat should be of the c,,rrect value for the

1.

#44%

of,

Socket

Af

FIG. 1-How to mount the variable condensers, socket, strip and honeycomb coils for one of the most
efficient circuits that can be built. The above illustration is one-half the size of the finished product. The
novelty lies in the mounting. The special mountings ordinarily required for honeycomb coils, to vary the
inductance and deface the panel, are avoided, and besides constancy of dial settings for regeneration is
achieved. LI is a 75 -turn honeycomb coil, L2 a 35 -turn honeycomb coil. They are mounted one -quarter
inch apart. As the illustration shows the back view of the panel, the coils are shown mounted in front of a
1 x % x5% inch hard rubber, radion or bakelite strip, which is fastened with screws to the condensers
at A and B. The coils are tied to the strip with string. This not being enough support for the coils, the
connections from coils to condensers serve a double purpose. Bus bar is used to connect the aerial -grid
lead from the end of coil LI to the stator of the variable condenser, Cl (23 plates). The beginning of Ll
goes the rotor of Cl, the beginning of L2 (35 turns) going to either set of plates of the variable condenser
C2, the end of L2 going to the other set of plates of C2 and to the plate, all connections being made with
bus bar. Solder all joints. Keep leads short as possible. If. you find that you do not get enough
regeneration with a 35 -turn coil in the plate circuit, use a 50 -turn coil, although the author's set worked

well with a 35 -turn coil.

tube used: 6 ohms for UV200; 30 ohms for UV201A,
C301A, UV199, C299; 20 ohms for WD11, WD12.

As for results, delightful tone quality was obtained,
with plenty of volume. At night, radiocast signals
could be distinctly heard with the phones held 5 feet
from the ear: One important factor in accomplishing
both these highly desirable results is the low dis-
tributed capacity of honeycomb coils, occasioned by
the wire being wound criss-cross over itself so many
times. Also, there are no taps to cause dead end and
other losses.

DX? Yes! Getting Schenectady, Boston, Philadel-
phia and Pittsburgh from Brooklyn, N. Y., in July, on
a 60 -foot inverted L type aerial, using 30 -foot lead-in
and cold -water -pipe ground 35 feet from the set, on
ear phones, gives promise of Chicago on the loud
speaker, using three tubes, next winter.

No jack is shown in the circuit diagram of this re-
generative set (Fig. 2), as phone tip jacks are sug-
gested. Two of these can be bought for a few cents..
Usually, they require drilling two XI" holes side by
side or one above the other, into which the tips fit .

snugly. The plate and B± are fastened to the jack .

(Concluded on next page)
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A Superlatively Efficient Circuit
Wiring Directions
for Set you can log

Connect aerial -grid lead as follows: (a)
1 aerial to stator of variable condenser Cl

(23 plates), but if condenser is marked "low loss,"
make this connection instead to the rotor or
movable plates; (b) connect the same wire as
hertofore to the end of the coil LI (75 -turn
honeycomb); (c) continue this same lead to one
end of the grid condenser (.00025), the other end
of this condenser going to the binding post
marked G on the tube socket.

2 Connect the ground as follows: (a) to the
beginning of the coil Ll; (b) to the re-

maining plates of Cl; (c), to the A+. This con-
nection to the A+ is the grid return.
el Connect the plate (marked P on the
3. socket) as follows: (a), to the beginning
of the coil L2 (35 -turn honeycomb); (b), to one
set of the plates of C2, 13 -plate variable con-
denser.

4._ Connect the end of L2 as follows: (a to
the remaining set of plates of C2; (b) to

one of the phone terminals (phone tip jacks are
suggested.

Connect the plus post of the B battery to
O. the remaining phone terminal.

Shunt a .001 fixed condenser across the
phones (P and B±).
Connect the A+ of the battery directly to
the F--- post of the socket.
Connect the A - as follows: (a) to one
terminal of the rheostat, the other terminal
to the F - post of the socket; (b) to the

B-; (c) to the ground (the last-named connec-
tion being the same one directed under subdi-
vision' 2).

[For what kind of tube and rheostat to use, see
n-companying text.]

6.
7.
8.
going

(Concluded from preceding page)
ends on the inside of the cabinet,' and the phones tips
inserted through the front of the panel. No short
circuit can be caused by such jacks. Also, they add as
much to the appearance of the panel as the conven-
tional form of jack. However, either type may .be
used with no difference in tone result.

In tuning, it will be found that the wavelength dial
setting is always the same for any given station. This
is always true of this type of circuit. But the plate
circuit, being varied as to capacity, instead of as to
inductance, also lends itself to such constancy. This
advantage of being able to log both dials is a material
one indeed for members of the family who are at home
while the expert of the family is away. Mother, wife
or sister will be greatly obliged to find tuning is so
simple, and that the combination to open the radio
safe always works. Then, too, don't forget the super-
lative quality of the reception. You have to use crys-
tal rectification to beat it.

As for assembly, be sure to mount the tube after
you have mounted the coils and condensers. Also,
drill for the rheostat after the tube has been suitably
placed. These precautions avoid cramping or facing
the problem of putting two parts in one place. No

-+-1

WIRING DIAGRAM for circuit (Fig. 2) using honeycomb coils in fashion
devised by the author of the accompanying article. The constants are;
LI, 7S -turn honeycomb coil; L2. 3S -turn honeycomb coil; Cl, 23 -plat]
condenser; CZ, 13 -plate condenser; .001 fixed phone condenser; .00025 fixed
grid condenser, with mounting for 2-megohm grid leak. R, rheostat, Ai
A battery; B, B battery, concerning which see text. Any detector tului
(except Sodion type), can be used. Quality, volume and distance ar4

obtained from this highly efficient circuit.

kink should develop, excepting perhaps in mounting
the coils. As the two variable condensers may not be
of equal depth (one having 23 plates, the other 13),
the strip and coils would not then run parallel to the
panel. No need that they should, but those desiring
to follow the rule of parallel and right angles may
keep the 13 -plate condenser equi-distant from the panel
by using Y4" or %" brass, copper or other washers
between the condenser and the panel, where the ma-
chine screws enter from front of panel. Cardboard
washers can be made at home. Square ones will do
all right. Use your drill to bore the holes. If you
have some odd panel strips, these would be better
if sawed and drilled for this purpose. You may then
need longer machine screws than those that come with
the condenser,' though usually not.

nm

2.1Zi.V;

PARTS NEEDED
One honeycomb coil, 75 turns One detector tube.

(L1). . One socket to fit tube.
One honeycomb coil, 35 turns

(L2).
One variable condenser, 23

plates (C1).
One variable condenser, 13

plates, though 11 plates can
be used, too (C2).

One .001 fixed condenser to
shunt phones.

One .00025 fixed condenser
and grid leak mounted
thereon. Usually 2 meg-
ohms will work well, except
for soft tubes, like UV200.

One rheostat to fit the tube.
One 223¢ -volt B battery.
One A battery, voltage de-

pending on type' of tube
used (See accompanying
text).

One ground clamp.
One coil of No. 14 stranded

bare aerial wire, 100 feet.
One coil of 50 feet insulated

lead-in wire, No. 14.
One set of head phones.

Two phone tip jacks.
Bus bar, lugs, solder.

Total should cost $25 or less, complete, including everything.

Heartbeats Broadcast
LONDON.

ABUSINESS man of Bournemouth was visiting
Cardiff when he suffered a severe heart attack.

He persuaded officials of a broadcasting station to
broadcast his heart beats.

The man's doctor was asked by telephone to "listen
in" on a receiving set at Bournemouth, while a micro-
phone was placed on the patient's heart. The doctor
did so; then called Cardiff on the long distance phone
and prescribed for the sufferer..
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Fig.2

The 4 -tube Super -Heterodyne
Converted Into a Portable Set

Fig.1
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FIG. I-How the suitcase looks when prepared for the Simplified 4-Tabe Super -Heterodyne. The preparation shown is the insertion of the hard rubber orbakelite shelf to permit the construction of the receiver in tiers, Instead of in a row. Fig. 2 allows how the finished product will look, if controlled by onerheostat only. Note suggestion of how the loop should be placed, indicated by the dotted lines. Also observe the exposed tubes. Fig. 3 shows thestraight bell of the speaker, recommended by the author as most convenient. Fig. 4 shows how the cardboard should be notched and the wire woundthereon for the construction of the loop. Only a section of this cardboard is shown. The dimensions are given in the diagram and also in the article.

By B. J. Bongart
g, 3W can I make a portable setoof your 4 -Tube

Simplified Super -Heterodyne ?" Since this cir-
cuit was first presented in RADIO WORLD,

issue of June 28, a deluge of letters asking that ques-
tion has been received.

This circuit is exceptionally well suited for portabil-
ity. It gives splendid DX results, volume and tone
quality on a loop, and uses comparatively little current,
due to only half as many tubes being used as in the
regular Super -Heterodyne. The new Schickerling tubes
can be used throughout, since they draw only 1-10
ampere and may be operated on 4% -volt dry cells con-
veniently stored in the suitcase cabinet. I recommend
their use. However, for those preferring other tubes
they may have on hand, I have made provision for a
UV201A or equal in the oscillator socket, dry -cell oper-
ated. The three other tubes would be UV199, C299,
Myers' dry -cell tube or equal. If the three tubes of this
class are on hand, and an extra tube is to be bought,
you may use the Schickerling tube, the UV201A or.
the C301A, following the circuit diagram (Fig. 5), par-
ticularly as to the insertion of the 1% -volt dry cellbattery.

The construction of the portable is similar to that
described in the June 28 issue, except that the widthof the suitcase will not permit the whole set to be
assembled in a row, so we resort to the "etage" form,

(Concluded on next page)

L2

L3

FIG. 6-Oscillator coil-L1, pick-up coil, has ten turns of No. 24 double Idacovered wire, one end connected to the plate of the first tube, the otherend to the condenser, C4, and to H, in Fig. S. L2 and 13 have 35 turns eachof the same wire, all wound in the same direction on a 3 -inch diameter tube,which is 4 inches deep. The top terminal of 1.2 and the bottom terminal of13 are connected to condenser C3 (variable), shown on the wiring diagram.The bottom terminal of L2 goes to condenser C3 (fixed), and to the gridof the second tube. The top terminal of 1.3 goes to condenser C3 (fixed), tothe plate of the second tube and to C4.
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How to Wire Bongart's 'Super -Het'
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tube only. The 11. -volt battery connections are t o the plus post on socket a and -the resistance wire post on the rheostat. This extra batteryprovided

.Bt.

istiahetterri

A BalteruFIG. S-B. J. Bon g art's Simplified 4 -Tube Super -Heterodyne for a portable st. The circuit is adapted to dry -cell operation. If the first, thirdand fourthsockets, counting from the left, as shown in the di are tubes consuming 4'. volts on the filament, the I', are added to supply 6 volt secondso that a uvrinA. C301A. Myers dry -cell or similar tube may be used in this socket only. The three other tubes should all be alike, and may beIJV199, CM or similar, but these are not suitable for the oscillator (0). The UV2O1A or equal could be used throughout, but the current consumptionis high and the tubes would require a storage battery, which seriously detracts from portability. However, the new Schickerling tabs, which may beoperated on 41, -volt dry -cells (for example the usual C battery). could be used in all four sockets with good rinulta. In the diagram the designatkeeare: L. loop, the special oonstruction of which is described in the accompanying article; XY, lead In which a variometer may be Inserted for higherwavelength and additional tuning control; C. 17 -plate variable condenser; RF. radio frequency tube; RA, rheostat; P, potentiometer; L L, and L..oscillator coil, wound on a form 3" in diameter and 4- long, as follows, 's from the top. wind ten turns No. 24 DSC wire: leave space of 1.' . wind 3Sturns woe wire; space 1,',' wind 30 more turns same wire; C, is a .00l condens., (fixed); Cr, variable, is a 43 -plate condenser; 0, oscillator tube; C...
.001 fixed condenser; H. 4 honeycomb coils, 1,500 turns each, two coils being ceinected in series, to give the primary 3,000 and the secondary 3.000 Wren.functioning as an audio -frequency transformer; AF, first audio frequency tube; AFT, second audio frequency transformer; R. and RA.. rheostats; J. doublecircuit jack; J. singlo-circuit jack; disregard the switch S and make a continuous' lead. Instead of following the diagram arid interrupting the plate lead.The beginning of be goes to plate of tube No. Z. to Ca, to C. and to H. 1...., goes direct to C,.

(Concluded from preceding page)
building the set in two tiers. The lower story is a wood
or bakelite panel, 3% x 12 for the 4 tube sockets, to be
mounted onto the bottom wall of the suitcase. Theupper story is a shelf 6 x 12 on which are to be
mounted the various coils and transformers, also the
loud -speaker unit of the horn, and a covering panel
12 x 12, On the upper shelf are also mounted the con-
densers, rheostats, battery switch and the jacks for the
loop connection. Above this second tier we have the
bell of the loud -speaker on the one side, and we build
a battery compartment for the A and B batteries on the
other. thus filling the entire suitcase.

The loop is wound as per Fig. 4. Twenty turns of
No. 20 DSC wire are wound on two cardboard strips,
5 x 24 inches each. Notches are cut into the cardboard
strips to prevent the wire from shifting, these notchesto be 34 inch apart and the wire to be wound in full
turns around both sides of the strips. Leave about 12inches of wire overhanging on the lower side of both
strips to be connected to the receiver proper. On the
upper end of the two strips a length of about 12 inches
of wire is necessary to reach across the suitcase so that
the left and right-hand side of the loop may be con-
nected to make the loop continuous. The two strips
of cardboard with the loop wound on them are then
fastened to the sides of the suitcase with gummed
paper such as may be obtained in any stationery store.

The horn should be small, with a bell diameter not
exceeding eight inches. From 6 to 7 inches is better, to
leave enough room for the battery compartment. Se-lect a "straight" horn since space is limited.

The suitcases obtainable or in the possession of the
reader average 24 to 26 inches in length, 12 to 14 inches
in width and are from 6 to 7 inches in height. Thedimensions given as to width of panels, heights, etc.,
may be altered to fit your suitcase.

Any suitcase, either new, slightly or more than
slightly worn, can be used. Even if you have only twoacition suitcases, it will he worth your while to ap-propriate one of them for your vacation radio set. The

actual wiring of the set itself is conventional, and the
usual precautions should be taken in order to avoid
capacity leads or overlong connections. The leads from
the loop L go to the low -loss condenser Cl. One lead
continues on to the grid of the first tube. The other
goes to the switch arm of the potentiometer P. TheA battery is connected as follows : The A minus goes
to the negative post on all the tube sockets and to oneleg of the potentiometer. Switch S, which is shown
by mistake in the B battery circuit, should be placed
underneath in the A battery circuit, or it may be
omitted altogether. The A plus lead goes to the slid-
ing arms of the four rheostats, and also to the otherleg of the potentiometer. This does not short circuit
the battery, as the resistance of the potentiometer istoo high. The remaining post on the first, third and
fourth rheostats are connected to the filament plus lead
on the respective sockets. The lead from the second
rheostat goes to the negative post on the added A bat-
tery, as shown in the circuit diagram. This battery is a
1%2 volt No. 6 dry cell, and can be placed in any con-
venient space in the suitcase, with flexible leads goingto the set. The A plus from the added battery goesto the filament plus on the second socket.

The oscillator coil is connected as follows : Refer-ring to the diagram (Fig. 5), one end of the top coil,
Ll, goes to the plate terminal on the first socket (at
extreme left in circuit diagram) and the other end to
the beginning of the primary of H, the series -connected
6,000 turns of honeycomb coil. This lead also goes to
one side of fixed condenser C4. The top terminal of L2
and the bottom terminal of L3 are connected to the
variable condenser C3. The bottom terminal of L2 and
the top terminal of L3 are connected to the fixed con-
denser C3. The bottom lead from L2 also goes to the
grid of the second tube. The lead from the top of L3
also goes to the plate of tube No. 2 and to C4 and theend of the primary lead on H. From the secondary
of H, one lead goes to the negative A lead and the other
goes to the grid of the third tube. The audio -frequencyjack and transformer are connected in the usual way.
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The Why and the Wherefore of LC
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The
RADIO PRIMER

Information and Instruction
for the Beginner

Inductance and capacity, the two great factors
without which there would be no such thing
as wavelength, must be properly understood
for intelligent work in constructing sets
-How fixed condensers may be used

to increase or decrease effective
wavelength of the antenna.

By N. N. Bernstein
Technical Editor

THERE are two great factors in radio without
which there would be no such thing as wavelength
or frequency. These two are known technically

as LC, meaning inductance and capacity. For the
layman the expression holds a vague and somewhat
indefinite meaning. Some little knowledge of these
grpat factors, or rather, hOvy :those' conditions are
,brought about, is necessary ;to: understand the func-
tioning of a radio receiving set. , .

An inductance, in radio, is a coil of wire. No mat-
ter ,if there ..is only one turn or 1,000 turns of wire,
or in what shape they are wound, it is still an induct-
ance. ;Every bit of wire used in a receiver is an in-
.ductance with the exception of the connection wires.
The windings of the transformers, radio and audio-
,frquency; are inductances. They transform energy by
inducta,rice. In diagrams the symbols for inductances
are .as shown in Fig. 1.

Coils in series add up the inductances if the coils are
wound in the same direction. The total inductance in
a circuit is the sum of all the inductances in series
added together. Mutual inductance is .obatined when
coils .in series are coupled magnetically. A vario-
meter illustrates this principle. When a variometer is
adjusted so that the turns of wire are in the same
direction, the mutual inductance is increased. When
at right angles (90 degrees), the mutual inductance is
zero, and when the turns are in opposite directions the
mutual inductance is minus.

Distributed capacity in inductances is due to the
difference in potential between the turns. Losses are
due, to the dialectric between the windings and to the
substance on which the winding is done.

The larger the diameter of the coil, the greater its
distributed .capacity. Honeycomb coils, which are
wound eccentrically with a small diameter, have a very
low distributed capacity; which accounts for their high
efficiency. As distributed capacity increases ,the ef-
fective resistance of a circuit (something to guard
against), honeycomb coils are probably the best to use
wherever available.

As far as possible use nothing to keep the windings
of a coil in place, except perhaps at the ends a drop of
insulating varnish or collodion. Shellac, glue. or sim-
ilar substances should never be used, because they ab-
sorb moisture, thereby introducing an additional source
of losses. Distributed capacity and insulation losses
weaken signals and make the tuning broad. Of course,

capacity does exist everywhere in a
radio receiver-between the wind-
ings of the coils, in the tubes, be-
tween the metal parts of the jacks
and the connecting wires, etc. It
is very important to keep this ca-
pacity between circuits at minimum,
as it causes considerable loss in
signal strength and makes tuning
broad. This is especially noticeable

in circuits carrying very high frequencies (or low wave
lengths), when the wiring and construction are done
in a slipshod manner.

Capacity is used in receiving sets in the form of
fixed and variable condensers. The most efficient fixed
condenser uses mica for the dielectric, which is proven
the best by laboratory observation. Paraffin paper is
used in some cheaper makes, and is not so efficient.

The commonest use of a fixed condenser is in the
grid circuit of vacuum detector tubes. Used here, the
condenser blocks the incoming potential going to the
grid, allowing only a positive charge of high frequency
to pass through it to the grid in the tube. As con-
densers pass high frequency currents, and obstruct low
frequency discharges, capacities are used to bridge
circuits carrying both low and high frequency. This
is,done in reflex sets across the audio -frequency trans-
fortriers to keep the high pitched whistle or squeal out
of the ear phones. In these cases the by-pass con-
denser. is so-called because it allows the high frequen-
cies to pass through without being heard.

Variable condensers are used to tune the various
circuits where necessary, especially to tune fixed in-
ductances. An example of this is the Neutrodyne set,
where the secondaries of the neutroformers are tuned

ith variable condensers. This is known as capacita-
tive tuning, as contrasted with inductive tuning.

Dielectric losses in variable condensers occur in the
insulating material separating the rotor and stator
plates. There is no loss between the plates themselves
so long as they are kept clean, allowing no dust or
dirt to settle between them. Bakelite, radion or por-
celain are the best materials for the end plates of
condensers, these having the greatest resistance Mud
or composition end condensers are very inefficient, and
should never be used, as the losses run as high as 50
per cent. in some cases.

Condensers in series decrease the effective capacity,
while condensers in parallel increase the effective ca-
pacity. Two condensers of the same capacity con-
nected in series equal one-half the capacity of one of
the condensers. To find the capacity of two fixed con-
densers of the same capacity in series, divide the sum
of both capacities by four. To find the capacity of
condensers in parallel, add them together. As capacity
introduces a high frequency resistance, it is always ad.
visable to keep the inductance up to maximum and
capacity down to minimum in designing circuits.

It is sometimes desirable to add or detract from the
effective wave length of an aerial by means of a con-
denser.. To increase wavelength; shunt the condenser
across the primary tuning inductance, and to decrease,
place the condenser in series with the antenna or the
ground leach

Wires carrying high frequency radio currents .'tier
mare resistance to- them than to direct or low fre-
quency currents. Radio signals travel on the outside
of straight wires, and on the inside of the wire when
it is curved or bent. The difference, in area between

(Concluded on next page)
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Favor Inductance Against Capacity
Concluded from frcc,(iimy page)

the outside of the wire when straight, and the inside
when bent or curved, accounts for the added resist-
ance in the latter case. This again proves that angles
as far as possible in all radio circuits should be elim-
inated, and the wiring he run in as straight lines as
possible. When you must turn a corner, bend the
wire as round as possible.

Advantage is taken of this phenomenon in radio by
the use of stranded wire for antennae, which gives a
greater surface than single wire, thereby decreasing
resistance. Litzendraht wire, made up of many tine
wires, each insulated from the other and stranded int,
a small cable, is used in winding the coils of the more
expensive sets. High frequency resistance also make
the signals weaker and the tuning broader.

In constructing a receiving set, therefore, we I.::
remember to wind the coils on a good insulating mate-
rial, such as bakelite or radion, keep the windings free
from kinks and bends, and to use little or no adhesiv,
substance to keep them in place. A good method to
keep the windings from slipping is to make two small
holes in the tubing at the start, threading the end ,

G.

e..

iF

FIG. 2-Fixed condenser (a); variable condenser lb); variable condenser and
fixed condenser in parallel (c). The small capacity fixed condenser, shunted
Across the terminals of the variable condenser. bo.osts the varlablen rapacity.
Two fixed condensers in series (d) trainee the capacity. Fined condensers
in parallel (e). The total capacity of coneensers In parallel is equal to the

'RI RI of all CIPAcIti,. added.

AFL

FIG. 1-A, fixed inductance; B, variable inductance; C, one variable .nductance in inductance relation to one fixed inductance, .1, in a varmcoupler;D, two fixed inductances connected together and made variable by changi -g the inductive relation between them, as in a variometer; E. iron coreinductance, or reactance coil; F, another symbol for a variable inductance; G,two inductances wound on an iron core, as In an audio frequency transform,.

the wire through them, and repeat the operation at
the termination of the winding. Where it is neces-
sary to avoid mutual inductance between transformers,
as in Neutrodyne sets, the coils should be kept a safe
.listance apart. usually about -W," to 6". and inclined

from the perpendicul:, ': .

In regenerative circui: :;wli.: 11

desired provision should lie made to bring the Trope.
coils in as close an inductive relation as possible
achieve true resonance.

RADIOGRAMS The March of Events
EXPERIMENTS have been made re-

cently on the Great Western Railway,
England. to test the possibilities of wire-
less transmission on high speed trains. A
6 -tube receiving set was placed in a brake
van on the 4:10 London to Birmingham
express, and speech and music from the
London station were successfully picked
up all the way to Birmingham. When
the train was traveling at a speed of
eighty miles an hour and was forty miles
out loud speaker reception was extremely
unr-

* * *

BENJAMIN FISHER, of Fisher &
Deimal, 331 Madison avenue, attorneys
for Dr. Lee DeForest and DeForest
Phnnofilm Corporation, have entered a
general denial to the claim made by Julius
L. Burns that he is entitled to $882,250
from DeForest Phonofilm Corporation.

THE BAN on amateur radio telegraph
transmission in Sweden has just been
lifted by the government and thirty
licenses for transmitting stations have
been issued. All receiving sets are licensed
by the government, 30,000 of these licenses
having been issued since the new regula-
tions were passed. There is still a great.
deal of confusion "in the air" and the
Swedish Radio Club is co-operating with
the transmitting amateurs to provide for
a fair division of wavelengths.

* * *

"DIRECT RAY" radio transmission
tests being conducted by the Marconi
station at Poldhu, England, have aroused
a great deal of interest among amateurs
of the American Radio Relay League in
the eastern part of the country who have
heard these signals on 94 meters. The
call 2YT identifies the messages as com-

ing from the test station. This method
of transmission which provides for the
sending of radio signals in a given direc-
tion is accomplished by a system of -re-
flecton similar to that used for directing
a light beam. The radio waves are sent
nut from the station toward a. definite
point of the compass with the help of a
network of wires near the antenna,. placed
in such fashion that they act as a
reflector.

* * *

LEO DELOY, prominent amateur of
Nice, France, was heard in Brazil during
the Pan-American radio tests of the
American Radio Relay League. This
probably gives Deloy the honor of being
the first European amateur to be heard
by an amateur operator in South America.
Deloy's station will be "off the air" for
the rest of the summer.
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A Handsome Terminal Strip
Ugly appearance of wires from A and B bat-

teries, ground and aerial, in front of set,
supplanted with an easily accessible

block in the rear, phone jacks and
tips being used instead of

binding posts
By A. P. Peck

Associate, In.utate ,f Radio Engineers

THE row of binding posts on the edges of the
panel that necessitates the bringing of many
leads around the cabinet still mar the appearance

of many home-made sets. The result is that the looks
of an otherwise beautiful set are spoiled by the ragged
wires that can never be made to look right.

There is no reason for this condition. There is no
law that the binding posts must be in front, or even in
an awkward position in the rear of the set.

You will undoubtedly ask, "Where shall the terminals
be placed and what form should they take?"

The answer is easy. Put them on the rear of the
cabinet, where they will be out of sight and readily
accessible. The accessibility problem took quite a bit
of figuring to solve. Binding posts are undesirable if
they pry loose easily. It is sometimes hard to clamp
a wire in them tightly, especially when working on the
rear of a set. Then there is always the possibility of
a screwdriver or other metallic object falling behind
the cabinet and short-circuiting some of the batteries.
Sometimes a short of this kind can throw the B bat-
tery juice through the tube filaments and ruin the
tubes.

The solution finally hit upon was the use of phone
tip jacks. These are small objects resembling bushings
with a hole through the center and a spring arrange-
ment for gripping the end of a phone tip. They may
be purchased at the same price as or more cheaply than
binding posts. When purchasing them, be sure to get
the type in which most of the phone tip .noa.y be pushed
into the jack so that as little as possible will project.
This is to avoid the possibility of short-circuit.

The problem of insulation must next be considered.
We all know that it would not be good electrical prac-
tice to mount the jacks directly on the cabinet. The
wood would allow too many losses. Use a bakelite,
radion or hard rubber strip (Fig. 4).

To allow the removal of the set from the cabinet for
repairs or inspection provision must be made for the
removal of the connections from the jacks. The set
must be so constructed as to allow this to be done
readily and easily.

Fig. 1 shows the rear view of one of the first sets
that the writer equipped with this system. The ter-
minal strip in this case was purchased at a radio store
and was already drilled and engraved. The style was
not just what was desired, so subsequent strips took
the form put forth in the drawings, Figs. 1, 2 and 3.
The specifications and drawings show a layout suitable
for any standard set, but they can be expanded or
changed to fit the set on hand.

The first requisite are two strips of bakelite or hard
rubber, each 7" long. One is to be 2V4" wide and the
other may be somewhat narrower. The larger one is
the outside terminal strip, while the smaller is to be

(Concluded on next page)

Fig.1

To Instruments
+B'+8' G A

Fig.2

FIG. 1-Cutting and drilling dimensions are given for the outside strip,
which may be 3/16" or 1/," thick. Fig. 2 shows the top view of both strips
in their proper position. A is the inside strip; B, the flexible leads to the
outside strip D; E, the phone tip jacks on the strip; F, rear of panel. To
save labor both strips can be drilled together by clamping them in a vise,
and drilling through both with one operation- The inside strip may be the
same size as the outer. The phone tip jacks C on the inside strip are

marked in the same order as those on the outside strip.

Fig.3

B 45-90V

FIG. 3-The exterior connections from the connector strip to the batteries
are made of flexible wire, such as lamp cord. Phone tips are soldered on
the free ends of the wire so that they can be plugged into the jacks. These
tips may be purchased at any radio supply store for a few cents. It will
be found that this method of making set connections is very convenient,
especially when the experimenter has occasion to test a number of outfits.

FIG. 4-The conventional terminal strip, to which binding posts are at-
tached for connecting the leads as designated. In most cases the binding
posts work loose after the cap is turned a few times. A. P. Peck's method

avoids this nuisance and adds accessibility to its other virtues.
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Terminals Made More Accessible
(Concluded from preceding page)

used in the inside. The exact method for doing tilt
drilling for the other or outside strip is shown in Fig. 1.
The same procedure is followed for the inside strip,
except that the holes for the phone tip jacks should be
drilled along a center line. The spacing of the holes
in each case is the same.

The outside strip is drilled as shown in Fig. 1. The
be no possibility of the leads becoming mixed. There
is no need of engraving on the inside strip as the jacks
opposite each other are to be connected together. This
engraving can be done by the builder if patience is
used, but a better job can be done by having an expert
do the work. If the builder tries engraving, a sharply
pointed steel tool should be used. The lettering should
be done evenly and smoothly. The grooves can then
be filled with the material known as "engraver's white."
This may be purchased at almost any paint store.
Either the lettering shown in Fig. 4 or in Fig. 1 should
be followed.

The next step in the assembly is to mount the two
strips (Fig. 2). The inside strip is mounted on the
baseboard and held up therefrom by two short pieces of
brass tubing. This is done so that the jacks will not
touch the base and to provide room for the connections
to the set.

In mounting the outside strip, it will be necessary
to drill seven half -inch holes so that the jacks will not
touch the cabinet and so that the nuts on the jacks can
be screwed up tight.

Fourteen jacks are then obtained and placed in posi-
tion as shown in Fig. 2. Short flexible leads are secure-
ly fastened (preferably soldered) to the jacks on the
outside strip and cord tips soldered to the other ends of
the leads. The jacks on the inside strip are then con-
nected to the set as shown.

In Fig. 2 the letters indicate the following:
A, inside strip; B, flexible leads to outside strip; C,

jacks on inside strip ; D, outside strip ; E, jacks on out-
side strip ; F, cabinet.

After the set is assembled and the interior connec-
tions made as described, provision must be made for
the exterior connections. Leads of flexible wire are
provided from each battery (Fig. 3). These may be
made from ordinary lamp cord, which, by the way, is
excellent for all flexible leads on a radio set. Cord tips
are soldered on the free ends so that they can be
plugged into the jacks. The extra cord tips required
may be purchased at any radio store.

When this system is used the builder will be more
than pleased with the appearance of his set.

How to Operate
Super -Regenerative

Receiving Set
Vary the Grid Battery if a High

Whistle is not Heard at First

IN RADIO WORLD for May 10, there appeared an arti-
cle on a One -Tube Super -Regenerative set by Byrt
C. Caldwell. Although many of our readers are

familiar with this type of set, there are some newcom-
ers to whom a few words on the general operation of
this outfit would be welcome.

To operate the Super -Regenerative set, light the
tubes and then connect the other batteries, after the
two large coils are placed at right angles to each other.
If the high whistle is not heard, vary the grid battery.
If no whistle is heard then, bring the large coils nearer
together, and again vary the grid battery. Keep this up
until the whistle is heard. Then bring the small coils
together, until there is a loud click in the phones when
the antenna binding post is touched with the hand. The
set is now functioning properly. Separate the large
coils, and the small coils, and then with the condenser,
tune in the station. When it is tuned in as loud as pos-
sible, tighten the coupling between the two small coils,
until the greatest amplification takes place. Then grad-
ually bring the two large coils together until the signals
suddenly rush in with great volume. After this point
is reached, vary the distances between both sets of
coils, until the greatest amount of volume is obtained.

This set is really a wonderful one, and for the outlay
of money, it undoubtedly gives the best results of any
receiver, not even excepting the reflex. It is easy to
construct, and easy to operate after a few nights' prac-
tice, and for the reason that a loop can be used, it is
the best for other fans in the neighborhood who would
rather listen to a concert than to a chorus of squeals
from your single circuit set. Try it out. If you use
a reasonable amount of care, you can't help succeeding.

(Kadel & Herbert)
AT LEFT, J. G. Ace -
yes, electrical engin-
eer. Columbia Univer-
sity, New York City,
sitting before his in-
vention that uses the
electric light line in-
stead of A and B bat-
teries to supply the
current for his set.
Ho has succeeded in
eliminating the hum
that sometimes is
found in such devices.

Wide World)
LADY ASTOR, Anserlcan-born factor in English
politics, who was Nancy Langhorne, of Virginia,
is an enthusiastic radio fan. Recently she spoke
from 0 Plymouth, Eng., radlocasting station, tell-

ing of her recent tour through Palestine.
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A Lesson in Appreciation
Ti, v. radiocasting of the Dem-
ocratic Presidential Conven-
tion, in addition to the thrill

of bringing such an important event
to our very living rooms, served to
remind radio fans that station an-
uouncers do not get all the appre-
ciation they deserve. The contrast
between the croaking announcing
from the convention itself, in a
statesman's voice broken down with
overtaxation, and the soothing, mel-
lifluous, interesting tones of the pro-
fessional interlocutor, was pro-
nounced. Mucli more in the way of
enjoyment of a .program depends
on the announcer than one would
suppose offhand. So well is radio
advancing that we take its splendors
for granted, and are prone to dwell
on minor shortcomings, such as in-
vest all enterprises in which imper-
fect man engages.

One good way to show apprecia-
tion of your favorite announcer is
to vote for him .in RADIO WORLD'S
popularity contest.

FORMS A LOCAL RADIO CLUB
faCLUB is being formed in Yorkville for
the improvement -of radio and the ad-

vancement of the knowledge of those
interested in the art. Communications
should be addressed to H. E. Stroh, York-
ville Radio Co., 148 East 86th St., N. Y. C.

* * *

How to Make Your
Receiver Respond to
Higher Wave Lengths

[When The Crosley Radio Corporth.
IfiLW Broadcasting Station began usi,,,
their new 423 meter wave length, it was
discovered that sez.eral owners of receivino
sets did not know. how to adjust their re-
ceivers to tune in on the high Wave length.
E. J. Bussard, of the engineering depart-
ment, prepared the following information
for those who desire to make the necessary
changes in their radio sets.]

T T appears that there are quite a number
I of receiving sets on the market, sets man-
ufactured one to three years ago, which will
receive wave lengths no higher than 400
meters. It can be readily seen that a re-
ceiver of this nature is of no value for re-
ceiving wave lengths between 400 and 600
meters.

In the majority of cases, these receivers
are of the sing -le circuit type. It is rela-
tively easy to correct this type of receiver
to receive higher wave lengths. The most
common method is to insert a small loading
coil in the antenna circuit. In quite a few
cases, however, it is only necessary to in-
crease the. length of the receiving antenna.
Another common method is to remove the
condenser from the series connection with
antenna circuit and place it in parallel with
the antenna inductance coil of the receiver.

By a loading coil is meant an inductance
coil (usually only a few turns of wire are
necessary) placed in the antenna lead, one
side of the c.,il being connected to the an-
tenna lead -it and the other to the antenna
binding po,t. This method is especially
adapted to re,,-eiyers having only an induct-
ance coil for timing. TO construct a load-
ing coil take a tube three to three and a
half inches in diameter and wind it with 20
to 40 turns of 24 or No, 26 B. & S.
gage D.C.C. wire. This tube should be of
insulating material such as formica, hard
rubber, etc., although cardboard tubes are
often used. with -success. The size of this
coil will ; be determined by the size of the

'icluctance already in the receiver. For
',stance, if the receiver will receive sta-
:Ions radiocasting on 400 meters at its max -
mum, only 8 to 12 turns of wire will be
squired to raise the wave length to 430

meters. However, should 360 meters be the
maximum, then 20 to 25 turns would be re-
quired. Should there be only an inductance
coil in the receiver for tuning, then a small
condenser of approximately .00025 mfd. ca-
pacity, one terminal connected to the an-
tenna binding post and the other terminal to
the ground binding post, will be very sat-
isfactory. This condenser may be variable,
but usually a fixed condenser will be suffi-
cient.

Should the circuit be tuned by a condenser
used in series with tuning coil or tuned in-
ductance, the wave length range may be
sufficiently increased by shunting this con-
denser or connecting it in parallel with the
tuned inductance or untuned inductance as
the case may be. This can usually be done
by connecting the antenna binding post to,
the ground binding post with a piece of cop-
per wire and then connecting the antenna
lead-in to the wire connecting the antenna
condenser to the inductance coil, should the
y. iidenser lie in the antenna side of the cir-
cuit. Should the condenser be in the ground
tide of the antenna circuit, the antenna lead-
in will be connected to the binding post as
before, but the ground connections will be
mad, to the wire connecting the condenser
t,. the inductance coil.

A few complaints have been received from
persons using three -circuit tuners. Un-
doubtedly the difficulty here lies in the type
of variometers used and it will, in a majority
of cases, be necessary to substitute vario-
meters having the proper characteristics for
tuning between 200 and 600 meters. In a
few cases it may be possible to wind a few
turns of wire on the variometer and cor-
rect this defect to some extent, but the
novice will find no little difficulty in doing
this.

Western Union Men to
Have Program

0 N July 28, 1924, 9:00 P. M., Pacific
standard time, the Western Union

Telegraph Employes' Radio Club of San
Francisco will radiocast a special program
through station KPO (423 meters). Land
Line telegraph employes have taken to the
radio like the proverbial "duck takes to
water," and this concert in addition to of-
fering an hour of exceptional entertain-
ment, is being conducted along experimental
and development lines.

Nation-wide publicity has been circulated
by the committee and all radio enthusiasts
have been invited to report to C. F. New-
som, PaCific Division Commercial Manager,
care eneral Manager Western Union Tel-
egraph Co., or direct to station KPO, Hale
Bros., Inc., San Francisco, either by wire
or' by mail, during or following the pro-
gram. . An excellent long-distance record is
expected as aresult of this experiment.

UNRULY WAVES
N 1930. "Central! You've given me the

:11 wrong wave -length l" - Little Roc;
Gazette.

IiFI to Use 1,000 Watts
KF1, Los Angeles, will be a 1,000 -watt

station, instead of 500 watts. The law
permits 1,000 watts in the antennae, there-
fore KFI will be operated at 1,000 watts,
but with a reserve of five times that amount,
available for special occasions and in case
the law is modified.

An Exclusive Autographed

PORTRAIT OF ROXY
will be published in RADIO WORLD,
issue of July 19. The portrait also con-
tains his own written greeting --"Hello
Eve ryb o dy"-WO rds familiar to all
who hear Roxy's cheerful voice an-
nouncing the Capitol Theatre program
front WEAF, A r CV' York City, Sun-
day nights.

This portrait is suitable for
framing and was furnished spe-

cially to Radio World.
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RADIOCAST
PROGRAMS

Thursday, July 10
WFAA, Dallas, Tex., 476m (630k), C. S. T.-

12:30 P. M., Dr. A. D. Laugenour telling of
"Why Days and Nights Vary in Length," And the
economic effect. 8:30 P. M., program of voice.
piano, reading, violin and guitar, arranged by
entertainers directed by W. W. Murphy of The
Dallas Journal. 11 P. M., Mustang Serenaders'
orchestra.

WMC, Memphis, Tenn., 500m (600k), C. S. T.-
8:30 P. M.,. program by R. L. Sharpe and the
Memphis Pectrum orchestra.

WHAS, Louisville, Ky., 400m (750k), C. S. T.-
4:50 P. M., local livestock, produce and gram mar
ket reports. 4:55 P. M., baseball scores. 5 P. M..
Central Standard time. 7:30 P. M., concert by
Earl Elliott's Falls Cities Serenaders, Earl Elliott,
director; four -minute digest of International Sun-
day -school lesson; four -minute child welfare talk:
late important news bulletins; baseball scores;
Central Standard time.

WGY, Schenectady, N. Y., 380m (790k), E. S. T.
-5 P. M., produce and stock market quotations;
news bulletins; baseball results. 5:15 P. M., re-
port on New York State highways, by Captain
A. W. Brandt, State Highway Commissioner.
5:30 P. M., organ recital by Stephen E. Boisclair.
7:30 P. M., concert by New York Philharmonic
orchestra from Lewisohn Stadium, College of the
City of N. Y., Willem Von Hoogstratett, conduc-
tor. This will be the first of a series of concerts
by. New York Philharmonic orchestra broadcast
by WGY in co-operation with WJZ of New York
during the months of July and August.

WDAR, Philadelphia, 395m (760k), E. S. D. S. T.
-11:45 A. M., daily almanac. 12 noon, organ re-
cital from Stanley Theatre; features from the
studio, Arcadia Cafe concert orchestra. 2 P. M.,
Arcadia Cafe concert orchestra; artist recital from
studio. 4:30 P. M., artist recital from studio.
.5,P. M. question period, series of educational
talks delivered under auspices of Peirce School of
Business Administration. 5:45 P. M., baseball
scores.

WOR, Newark, N. J., 485m (740k), E. S. D. S.
T:-6:15 P. M., Albert E. Soon, technical editor,
Radio Department, weekly talk on "Radio for the
Layman.' 6:30 P. M., "Music While You Dine,"
Tom Cooper's Country Club orchestra. 7:20 P. M.,
resume of the day's sports.

WGI, Medford, Mass., 360m (830k), E. S. D. S.
T.-6:30 P. M., closing stock market reports;
agriograms' Boston police reports. 6:45 P. M.,
code practice. 7 P. M., meeting, Amrad Big
Brother Club. 7:30 P. M., evening program; talk
by Gcoffry L. Whalen, "The Radio Movie Man."
7:45 P. M., Bernis and His Bunch. 8:15 P. M.,
musicale; weather report and time.

WRC, Washington, 469m (640k), E. S. T.-
5:15 P. M., instruction in International code. 6 P.
M., children's hour by leggy Albion. 7:45 P. M.,
talk on motoring, auspices Ame'rican Automobile
Association. 8 P. M., musical program announced.
9 P. M., dance program by Pete Macias' L'Aiglon
orchestra. 9:55 P. M., time signals and Weather
forecast.

WHN, New York, 360m (830k); E. S. D..S. T.-
6 to 7 I'. M., Around the Alamac's festive board;
Olcott Vail's trio; jests by toastmaster; talks
and songs by renowned folk; ,dance music by
Paul Specht and his Alainac orchestra. 7 P. M.,
sport period by Thornton Fisher. 9:30 P. M.,
Charles Strickland's Palisades Park orchestra.
10 P. M., baseball statistics by Al Munroe Elias.
10:05 . M., Sara V. Ttirits, soprano. 10:15 P. M.,
Harry Hock rued his entertainers. 10:30 P. M.,
Roseland dance orchestra. 11 P. M., Henry Co-
gert and Sol. Hirsch, song writers. 11:15 P. M.,
Sylvia Brown, popular songs. 11:25 P. M., Ross
Fowler, baritone. 11:30 P. M., original James
Ploys from the Ell Fey Club.

WJZ, New fork, 455m (660k), E. S. D. S. T.-
5 P,  M., Dorothy Emmelyn Bradshaw, soprano.
5:30 Pt M.. state and federal agribultural reports;
Farm and Home reports; closa4; quotatilms, N.
Y. Stock Exchange; foreign exchange quotations;
Evening Post news. 7 P. M., Pershing Square
Cafe Savarin string ensemble. 7:20 P. At., finan-
cial developments of the day. P. M.. French
lesson. 8:30 P. M., Stadium concert by New
Vork Philharmonic orchestra, direction of ;Willem

11.,..osti ate 0 15 I' NL, American Museum
N ,I t",, "III, High Andes of Feria-loi," 1.. II ir, I I Actlmsv lo P. M., Tolin

Vi o W. 41 I. NI [rote! Majestic
h.

W.11Y. New VIII 105111 (7.10k), E. S. D..S. T.-
7 'it I' (i.th .171 I 1,,u,'I .611eFrt orchestra mi-
d.. .1.i..iimi ot Mum, ditect. 9 I'. NI..P oil A... lit and his orchestra.

WEAF, Now York, 462m (61010, E. S. D. S. T.III' M., talk on fish as it Mod by Middle At-
lantic Fisheries Ass'n.; market and weather re-
ports. 4 P. M., Hazel Fleener Loye, mezzo so.
pratto; Jimmie (lark, jazz pianist; children'sprogratn. 6 P, M., dinner music from Rose Root.
Hotel WahlorfAstoriti; mid -week services, ausOres of fireater New York Federation ofChurches: \I ,lielenna Corby, composer, pianist,
with trotil, of artists; talk by Bank of 'A.tnerica;
Rafael- Samuell,, .plattist; Warren Scofield, baritone; W. E. A. F. Country Club program; Vin
rent Lopez and Ills orchestra.

SHIRLEY JANOFF, who raeliocasts from WOAW,
the Woodmen of the World station at Omaha,
Neb., believes in putting her stuff over in the
proper costume. Although the radio audience
cannot see her, they can get her comedy every

time.

WIP, Philadelphia, 509m (590k), E. S. D. S. T.-
6:05 P. M., dinner music by the Vernon dance
orchestra. 6:45 P. M., Agriculture livestock and
produce market reports. 7- P. M., Uncle Wip's
bedtime stories and roll call for the children. 8 P.
M., "Timely Talks to Motorists," talk by Gene
Hogle. 8:15 P. M., concert by Comfort's Phil-
harmonic orchestra. 8:45 P. M., "What the Wild
Waves are Saying," picked up by a microphone
placed amidst the breaking waves under the
Steel Pier, Atlantic City, New Jersey. 8:50 P.
M., Murphy's Minstrels broadcast Steel Pier,
Atlantic City. 9:30 P. M., concert by Vessella's
concert band; soloist, Miss Inga Wank, contralto.
11:05 P. M.. dance music by LeRoyale orchestra.

KDKA, Pittsburgh, 326m (920k), E. S. D. S. T.-
6 P. M., baseball scores; dinner concert. 6:30
P. M., Little Miss Merry Heart sings songs for
radio children. 6:45 P. M., news. bulletins. 7 P.
M., baseball scores; "Roses and Rose Culture."
prepared by Fruit Growers Nurseries. 7:15 P.
NI., farm program; market reports by National
Stockman and Farmer. 8 P. IL, concert by
Westinghouse band, assisted by the Misses Edith
and Kathryn McKee, soprano soloists. 9:55 P.
M.. time signals; weather forecast; baseball scores.
10 P. M., concert.

KYW, ,Chicago, 536m. (560k), C. S. D. S. T.-
6,35 P. M., talk on Sports by Leo Fisher. 6:45 P.
M., talk on finance anti markets. 7:20 P. NI.,
musical program: lay Vesta Murray Watkins,
soprano :end reader; W. B. Freeman, dramatic
reader; Merrie Boyd Mitchell. soprano, James NV.
Mitchell, baritone; K. M. Chworowsky, accotn-
panist; additional artists announced by radio-
phone, 8:15 P. M.. "Safety First" talk by Mr.
C. Z. Elkin. 9 P. M., "At Home" program rat-bo-
o:1st front KYW's studio.

WBZ, Springfield, Mass., 337m (890k), E. S. D.
S. T.-6 P. M.. Leo Reisman Hotel Lenox ensem-
ble. 6:30 P. 01.. songs by Bill Coty and Jack
Armstrong, Boston studio. 6:40 P. AI., Leo Reis-
man and his Hotel Brunswick orchestra. 7 P. M.,
results of tomes, Eastern, American and National
leagues. 7:05 P. M., market reports; letter from
the New England Homestead; "At the Theatres."
with A. L. S. Wood, dramatic editor. 7:30 P. M.,
bedtime story for kiddies. 9 P. M., Albert Eau -
con, violinist; Lena B. Knox, accompanist, Bos-
ton studio, 1(1:55 P. M., tine signals; weather
reports.

Friday, July 11
WFAA, Dallas. Tex., 476m (630k), C. S. T.-

12:30 P. NI., address. Dr. Robert Stewart Ilyer,
(president emeritus of Southern Methodist Un
iversity, on the Sunday school lesson. 8:30 P. M.
musical recital, George A, Nicond, simulating old-'
time music -box program; NV. NV. Macbeth and
Iris Harmonica Hartnonists,

WMC, Memphis, Tenn., 500m (600k), C. S. T.-
8:30 P. M., program by Britling's Cafeteria or-
chestra. 11 P. M., Midnight Frolic by Bob
Miller and his steamer Idlewild orchestra.

WHAS, Louisville, Ky., 400m (750k), C. S. T.-
4:50 P. M., local livestock, produce and grain
market reports. 4:55 P. M., baseball scores. 5
P. M. Central Standard time. 7:30 P. M., concert
by the K. & I. Terminal Railroad orchestra; an
interesting historical episode; late important news
bulletins; baseball scores; Central Standard time.

WGY, Schenectady, N. Y., 380m (790k), E. S. T.
-5 P. M. produce and stock market quotations;
news bulletins; baseball results. :30 P. M.,
stories for children. 5:45 P. M., children's story,
in French, by Frederic Duclert. 6 P. M, Interne-
tionad Sunday school lesson. 7:35 P. M., health
talk, N. Y. State Department of Health. 7:40 P-
M., baseball results. 7:45 P. M., "How to Pre-
vent the Spread of the Gypsy Moth," H. L.
McIntyre. 8 P. M., radio drama, "Pollyanna," by
WGY Student Players; WGY orchestra.

WOR,. Newark, N. J., 405m (740k), E. S. D. S. T.
-6:15 P M., Agnes Leonard in songs for children.
6:30 P. M., "Man in the Moon" stories for chil-
dren by Josephine Lawrence and William F. B.
McNeary. 7 P. M., joint program by Rev. Ed-
mont Hains, Evangelist and pastor; John A.
Scott, accompanied by the Aue String Trio of
Montclair. 7:20 P. M., resume of the day's sports.

WGI, Medford, Mass., 360m (830k), E. S. D. S.'
T.-12:40 P. M. New England weather forecast.
12:45 P. M., closing report on farmers produce
market. 6:30 P. M., closing stock market re-
ports; code practice; Boston police reports. 7 P.
NI., meeting Amrad Big Brother Club. 7:30 P.
M., evening program, selected verses by Mr.
Charles L. H. Wagner, radio poet. 7:45 P. M.,
concert arranged by Madam Appolito.

WOC, Davenport, Ia., 484m (620k), C. S. T.-
9 A. M., opening market - quotations. 10 A. M.,
garden and household hints. 10:55 A. M., time
signals. 11 A. M., weather and river forecast.
11:05 A. M., market quotations. 12 noon, chimes
concert. 12:15 1"; M., weather forecast. 1 P. M.,
closing stocks and markets. 5:45 P. M.. chimes
concert. 6:30 P. M. Sandman's visit. 6:50 P. M.,
sport news and weather! forecast. 8 P. M., musi-
cal program: Bernice Vaz, contralto; Richard
Everett. pianist; Billie Buren, boy soprano; Phil
Lioen, tenor; Dewitt Depue. violinist. 9 P. M.,
weekly tourists' road bulletin.
WRC. Washington, 469m (640k), E. S. T.-

3 P. M., fashion developments of the moment,
prepared by "Women's Wear." 3:10 P. M., song
recital by Arthur McCormick. baritone. 3:20
P. 11.. "Beauty and Personality" by Elsie Pierce.
3:25 P. NI., current topics by editor of "The Re-
view of Reviews." 3:35 P. M.. piano recital by
Ethel Grant. 3:50 P. NI., Magazine of Wall
Street. 4 P. M., song recital announced. 5:15
P. M., time signals and weather forecasts. 6 P. M.,
stories and songs for children by Peggy Albion
and Mary Frances Glenn.

WHN, New York, 360m (830k), E. S. D. S. Ti-.
6 P. M.. Around the Alamac's Festive Board;
overture by Olcott Vail's trio; jests by toastmas-
ter; talk and songs by renowned folk; dance
music by Paul Specht and his Alamac orchestra.
7 P. M. sport period by Thornton Fisher. 9:30
P. M.. dias. Strickland's Palisades Park roches-
tra. 10 P. M., baseball statistics by Al Munroe -
Elias. 10:10 P. M., musical program. 10:30 P.
NI., Roseland dance orchestra. 11 P. NI., musical'
I rogram. 11:30 P. M., Original James Boys from,
the El Fey Club

WJZ, New York, 455m (660k), E. S. D. S. T.-
4:30 P. NI., Hotel Astor organ recital, direct.
5:30 P. AL. state and federal agricultural reports;
Farm and Home reports; closing quotations N. Y.
Stock Exchange; foreign exchange 'quotations;
Evening Post news. 7 P. Nf., Bill Wilson's Aller.
ton Country Club orchestra. 7:20 P. NI., financial
developments of the day. 7:30 P. NI., Bill Wil-
son's Allerton Country Club orchestra. 8:15 P.
M., time pop question game. 8:30 P. M., Ray-

mond G. Parker. tenor. 8:55 P. 111., talk by Prof.
Robert MaoElroy. 9:15 P. M., U. S. Arm, Night.
10:30 P. M., Harold Stern's Hotel Itelleclair
Towers orchestra

WJY, New York, 40Snt (740k), E. S. D. S. T.-
P. SL, looseleaf current topics. by Dr. William

II. Allen. 8:15 P. M., Goldman band concert,
Edwin Franko Goldman, conductor, direct from
Mall, Central Park; Nrendelssolin program;
Waino Kauppi, cornet soloist.

WLW. Cincinnati;, 423m (710k), C. S. D. S. T.-
11 A. M.. weather forecast and business reports.
1:30 P. M., market reports. 3 P. M., stock quo-
tations, 4 P. M., special program. T. C. O'Don-
nell. editor of Writers' Digest; lecture on "Prac-
tical Lessons in Writing."

WEAF, New York, 492m (610k), E. S. D. S. T.-
11 A. M., musical program announced; talk by
Julia Fulton, auspices Committee for the Preven-
tion of Blindness; market and weather reports.
4 P. M.. Ella May Landi, soprano; moonlight in-
strumental trio; Charles Mansfield. tenor; chill.
dren's_prograin. 6 to 10 P. M., dinner music front
Rose Room, Hotel Waldorf-Astoria; DorothyA.

Jones
and

soprano; the Happiness Boys, Billy ones
and Ernest Hare; B. Fischer and Company's
"Astor Coffee" orchestra.

WIP, Philadelphia, 509m (590k), E. S. D. S. T.
-3:05 P. M., visiting artists and chats with cele-
brnies, broadcast from Steel Pier, Atlantic City.
3:30 P. M., concert by Comfort's Philharmonic or.
eliestra; soloists, Madeleine Reed, lyric soprano;
Charles- Cinti, piccolo soloist, 6 P. M.. weather
forecast. 6:05 P. M., dinner music by the Jordan
Lewis dance orchestra. 6:45 P. M., Agriculture.
livestock and produce- market reports. 7 P. MUncle Wip's bedtime stories and roll call forhe children.

(Coa(fatted on page IS)
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Radio Hath Charms to Inspire Dancers. Junior Naval Reser

(Keystone View)
TEACHING dancing by radio is one of the latest fads on the Pacific Coast.. The music picked upfrom local and distant radiocast stations is utilized by May Garcia, San Francisco dancing instructress.

(Fotograms
WEST POINT CADETS, who received a course in the fundamentals of aviation at Mitchel Field,Mineola, L. I., at the same time studied radio apparatus. They are shown looking over A. H. Grebesautomobile, equipped with an aerial which affords perfect reception.

(Kadel & Herbert) .

H. J. WALLS, assistant radio engineer at the Bureau of Standards, Washington, D. C., and his system
using retardation relays in a clock -setting arrangement, regulated by the time signals sent out from
the large station at Arlington, near Washington. By use of the retardation relays, the ether wavecan ring your alarm in the morning and put your lights out at night.

(Kadel & Herbert)
RADIO plays an important part in the training of
the members practice In code messages. The ph
Island, New York City, where the Junior Reserve hi

(Kadel & Herbert)
HERE are some "smallest" radio instruments. Th
family, who are all thorough radio fans. An idea of

the standard vacuum tube
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Practices Code

Junior Naval Reserve Force, and also gives
ph was taken at Fort Wadsworth, Staten
It a complete radio receiver and transmitter.

p was made by M. W. Obermiller and his
e may be had by comparing the parts with
e extreme left.

Aerials that Almost Pierce the Sky

(International Nev creel)
ONE of the nine 480 -foot steel towers at the
powerful Naval wireless station, Sayville, N. Y.
The peculiar construction of these towers enables
them to withstand high winds. The sailors at the
station make regular inspections of the towers.
One is shown in the boatswain's chair giving this
mast the once over. This station is heard in all

parts of the world.

( 'otograins)
ANOTHER view of one of the supporting towers
o the huge aerial system at the power Naval
wireless station at Sayville, N. Y. The photo-
graphed climbed up the middle of one of the tow-
ers to take this photograph. At the top, which b
480 feet above ground, the towers sway in the

wind.

Fotograms)
THE WORLD'S TALLEST wireless mast is be-
'ng erected by the British General Post Office at
Rugby, England. This new wireless station will
enable London to telephone to New York. Each
tower weighs 140 tons and is 820 feet high. Ele-
vators will be installed to run up the center of
the towers, which are to be sixteen in all.

( Foto Topics)
PROFESSOR M. I. PUPIN, well-known radio
engineer, shown receiving the medal of honor of
the Institute of Radio Engineers, presented by
Major E. H. Armstrong, of regenerative fame, and
Professor J. H. Morecroft. The medal was pre-
sented to Professor Pupin in recognition of his
work In the field of radio art. Left to right the
men are Major Armstrong, Professor Pupin and
Professor Morecroft. All three have contributed

materially to the success of radio.
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NEXT WEEK, issue of July 19, out July 16. RADIO WORLD will publish its
Mid -Summer Number. Fascinating pictures of outdoor radio activities will be dis-
played. B. J. Bongart will contribute an authortative article on loops-how to make
them, which type is best, why loops improve Mid -Summer reception, etc. "The
Superdyne Lauded to the Skies" will include tips on Superdyne constduction and
letters from RADIO WORLD readers, telling of splendid results obtained in construct-
ing the Superdyne according to directions published in RADIO WORLD, May 17,
24 and 31. "Getting a Strangle Hold on Static," by N. N. Bernstein, Technical Editor,
and "Solving Your Panel Troubles," by Herman Bernard" are among the other interest-
ing articles to appear in the Mid -Summed Number. Don't miss it, for if you don't get
it you surely WILL miss it!

Programs
Friday, July 11 (continued from

page 15)
WLAG. Minneapolis, Ni.., .a (720k), C. S. T.

-6 P. M., baseball scores and sport hour. 7:30
P. M., farm lectures, si (rakers from Conference
of Farmers of Northwest. 8 F. M., business mes-
sages. 8:15 P. M., band concert, from Phalen
Park, t. Paul. by A. L. Snyder's Band. 11 P.
M.. pro ram. Geo. Osborn's Nicollet Hotel orches-
tra; I,. V. Peterson, tenor; Elsa Henke, accom-
panist.

KHJ, Los Angeles, 395m (760k), P. T.-2:30 P.
M.. matinee musicale. 6 P. M., Art Hickman's
concert orchestra. 6:45 P. M., children's program;
Jack Downs, singer; bedtime story by Uncle John.

P. M., program presented by Community
Broadcasters of Pasadena; Hatch Graham. singer
and banjoist. 10 P. M.. Art Hickman's dance
orchestra.

KSD, St. Louis, 545m (550k), C. S. T.-8 1'. M.,
Silverman's orchestra concert broadcast from
Lyric Skydome.

KDKA, Pittsburgh, 326m (920k), E. S. D. S. T.-
6 P. M., baseball scores; dinner concert. 6:30
P. M., Uncle Wiggley will visit the rdaio chil-
dren. 6:45 P. M., feature. 7 P. M., baseball
scores. 7:40 P. M., market reports from -National
Stockinmi and Farmer. 8 P. M., concert by
Ruth Bailey, soprano; D. P. Decker, mezzo so-
prano; Chas. H. Smith, baritone; James L. Scott,
tenor; H. Russell Triott, mandolinist. 9:55 P. AL.
time signals; weather forecast; baseball scores.

KYW, Chicago, 536m (650k), C. S. D. S. T.-
5:45 P. M., children's bedtime story. 6 P. M.,
dinner concert broadcast from Congress Hotel.
7:20 P. M., talks, auspices American Farm Bu-
reau Federation; "Youth Now, Leaders Later,"
by 'Margaret R. Filkins; "A Ten Minute Crop
Talk," by L. C. Brown. 8 to 11:30 P. M., Mid-
night revue.

WBZ, Springfield, Mass., 337m (890k), E. S. D.
S. T.-6 P. M., dinner concert by the WBZ trio,
Springfield studio. 7 P. M., results of games.
Eastern, American and National leagues. 7:05
P. M., market reports; "The Great Bear Year,"
dramatized story; current book review, by R. A.
MasDonald. 7:30 P. M., bedtime story for kid
dies; "Something About Bears," by Thornton
\V. Burgess. 10 P. M., concert by Mrs. Edna
Shotlender, soprano; Philip Shotlender, tenor;
George Fjtzgerald, baritone; C. P. Keene, ac-
companist and pianist, Boston studio. 10:55 P.
M., time signals; weather reports. 11 P. M.,
concert by WBZ trio; and A. Ceboneschi, trom-
bone; Byron P. Hayden, baritone; Myrtle C.
Chapman, accompanist..

Saturday, July 12
WFAA, Dallas, Tex., 476m (630k), C. S. T.-

12:30 P. M., address, John H. Cullom, Clerk of
the District Courts, on "Courts and Cases." 3:30
P. M., oldtime music, Capt. Charles H. Mc-
Kinney and old fiddlers. 8:30 P. M., musical
recital, Dr. Richard Mandell and assisting enter-
tainers. 11 P. M., dance music program of the
Adolphus Hotel orchestra.

WMC, Memphis, Tenn., 500m (600k), C. S. T.-
8:30 P. M., program arranger) by W. McMaster

White for tile special entertainment of the "Old
Sea Dogs" who are obliged to live inland.

WHAS, Louisville, Ky., 400m (750k), C. S. T.-
4:50 P. M., local livestock, produce and grain
market reports. 4:55 P. AL, baseball reports.
5 P. M.. Central Standard time. 7:30 P. M.,
concert by the Sylvian Trio; readings, Mrs.
Cordia Greer Petrie; soprano solos, Mrs. J. F.
McConnell; an interesting historical episode; late
important news bulletins; baseball scores; Central
Standard time.

WGY, Schenectady, N. Y., 380m (790k), E. S. T.
-11:30 A. M., stock market report. 11:40 A. M.,
produce market report. 11:55 A. 111.. U. S. Naval
Observatory time signals. 8:30 P. M., dance
music by Joseph A. Chickene and his Clover Club
orchestra.

WOR, Newark, N. J., 405m (740k), E. S. D. S. T.
-6:15 P. M., ":Music While You Dine," Ernie
Krickett's Cinderella orchestra. 7:20 P. M., re-
sume of the day's. sports. 8 P. M., Gene Ingra-
ham's orchestra. 8:30 P. M., recital by Gustav
Resell, bass, of New York. 9:30 1'. M.. concert
by tile Silk City Plectral ensemble. 10:10 P. M.,
tenor solos by Frederick Moss assisted by Mrs.
Corwyn Alexander at the piano.

WGI, Medford, Mass., 360m (830k), E. S. D. S. T.
-17.730 P. M., code practice; New England trcather
forecast; New England crop notes. 7 P. M.,
'fleeting Amrad Big Brother Club. 7:30 P. M.,
talk on current events by David M. Cheney;
musicale; weat her report and time.

WOC, Davenport, Ia., 484m (620k), C. S. T.-
9 A. NI., opening market quotations. 10 A. M.,
garden and household hints. 10:55 A. M., time
signals. 11 A. M., weather and river forecast.
11:05 A. M., government bulletins. 11:15 A. NI.,
closing market quotations. 12 noon, chimes con-
cert. 12:15 P. M., weather forecast. 5:45 P. M.,
chimes concert. 6:30 P. M. Sandman's visit.
6:50 P. sport news and weather forecast.
9 P. M., orchestra program, the Palmer School
radio orchestra.

WRC, Washington, 469m (640k), E. S. T.-5:15
P. NI., instruction in International code. 6 P. M.,
children's hour by Peggy Albion, 7:45 P. M.,
Bible talk. 8 P. M., song recital and banjo solos
by Leonard Chapman. 8:30 P. M., song recital
by J. R. Horton, contralto. 9:15 P. M., concert
Ity the Army Band. 9:55 P. M., time signals and
weather forecasts.

WHN, New York, 360m (830k), E. S. D. S. T.-
6 P. M., Around the Alamac's Festive Board;
overture by Olcott Vail's trio; jests by toastmas-
ter; talk and songs by renowned folk; dance mu-
sic by Paul Specht and his Alamac orchestra.
7:30 P, M., musical program. 8 P. M., Tom
Bracken in popular songs. 8:15 P. Nf., Jimmy
Flynn, tenor. 8:30 P. M., musical program. 9 P.
M., baseball statistics by Al Munroe Elias. 9:05
P. M., Josiah B. Free, baritone; Muriel Snyder,
accompanist. 9:15 P. M., Ellen Montague Cross
concert company. 9:30 P. M. joint recital by
William Neibling, baritone; Alfred Arnold, tenor.
10 P. M.. special man's program. 11 P. M., Fitz-
patrick, Brothers, in old time medlies. 11:15 P.
M., George Roberts and Jimmy Doyle, popular
songs. 11:30 P. NI., Jimmy Clarke and his en-
tertainers.

WJZ, New York, 455m (660k), E. S. D. S. T.-
5 P. M., Marion Lowell Larimer, soprano. 5:30
P. M., state and federal agricultural reports;
Farm and Hofne reports; closing quotations N.
Y. Stock Exchange; foreign exchange quota -

Evening Post news. 7 P. M., Waldorf
Astoria orchestra. 8:20 P. M., "The Slums of
London" by George Laval Chesterton. 8:35 P.
M., Frank Anderson, baritone. 8:50 P. M., pro-
gram, auspices New York Times, Mr. Dunlap,
radio editor. 10:15 P. M., "Exchange of Popu-
lations between Turkey and Greece" by A. C.
Jasquith of Near East Relief. 10:30 P. M., Elsie
Ahrens, soprano; Marion B. Witcover, contralto.
11 P. M., Club Lido Venice orchestra presented
by Paul Specht.

WLW, Cincinnatti, 423m (710k), C. S. D. S. T.-
11 A. M,, weather forecast and business reports.
1:30 P. M., market reports.

WEAF, New York, 492m (610k), E.S. D. S. T.
-4 to 6 P. M., Bruno Brothers orchestra; Freda
Williams, lyric soprano. 6 to 12 P. M., dinner
music from Rose Room, Hotel Waldorf-Astoria;
Guy Hunter, blind entertainer; Emma Burkhardt,
contralto; talk on the history of hand ball by
Mr. Sumner of the West Side Y. M. C. A.;
Adran Vanderbilt, pianist; Israel Siekierka,
violinist, accompanied by Nathan Ciganerii; Man-
hattan Ladies Quartette; Vincent Lopez and his
orchestra.

WIP, Philadelphia, 509m (590k), E. S. D. S. T.-
3:30 P. M., concert by Comfort's philharmonic
orchestra; soloists, Madeleine Reed, lyric soprano.
6 P. M., weather forecast. 6:05 P. M., dinner
dance music. 6:45 P. M., Agriculture livestock
and produce market reports. 7 P. M., Uncle Wip's
bedtime stories and roll call for the children. 8 P.
M., concert by Comfort's philharmonic orchestra;
soloist, Madeleine Reed, lyric soprano. 8:45 P.
NI., "What the Wild Waves are Saying," picked
up by microphone placed amidst the breaking
waves under the Steel Pier, Atlantic City. 8:50
P. NI., concert by Vessella's concert band. 10 P.
NI., dance music by Bob Lernan's dance orchestra.
11:05 P. 91.i organ recital by Karl Bonawitz
broadcast from Germantown Theatre.

WLAG, Minneapolis, Minn., 417m (720k), C.:"S.
T.)8:30 A. f M., announcements. 11:35 . P. NI.,
I'ost Card Club. 7:30 P. M., business messages.
8:15 P. Af., Municipal band concert direct from
Lake Harriet, Minneapolis. 11 1'. NI., dance pro-
gram, Geo. Osborn's Nicollet Hotel Orchestra;
Mrs. Geo, Palmer, soprano; Mrs. Russell Sabor,
,,ccompanist.

KHJ, Los Angeles, 395m (760k), P. T.-2:30 P.
NI., matinee musicale. 6 P. M., Art Hickman's
concert orchestra. 6:45 P. M., children's pro-
gram; Hector Dyer, pianist, Helene Pirie, screen
juvenile; bedtime story by Uncle John. 8 P. 85.,
program courtesy San Diego Elks. 10 P. NI.,
Art Hickman's dance orchesra from the Biltmore
Hotel.

KSD, St. Louis, 546m (550k), C. S. T.-8 P. NI.,
Missouri Theatre orchestra and specialties broad-
cast from Missouri Theatre.

KDKA, Pittsburgh, 326m (920k), E. S. D. S. T.-
5:30 P. M., dinner concert by the KDKA little
symphony orchestra. 6 P. M., baseball scores;
dinner concert. 6:30 1'. M., the kiddies buddy.
6:45 P. M., "Last Minute Helps to Teachers,"
Carman Cover Johnson. 7 P. M., baseball scores;
"Sport Review," James J. Long, sport writer.
8 P. M., concert by the KDKA little symphony
orchestra. 9:55 P. NI., time signals; weather
forecast; baseball scores.

KYW, Chicago, 536m (560k), C. S. D. S. T.-
5:02 P. M.. news, financial and final markets.
6 P. NI., dinner concert broadcast from Congress
Hotel. 7 P. M., musical program: Florence
Morris, soprano; Geraldine Lacey, accompanist;
Saint Ann's orchestra. 8 P. M., talk by Vivette
Gorman, Home Economics Dept. 8:05 P. NI.,
short stories, articles arid humorous sketches.

.15 P. M. to 12:30 A. M., date show.
WBZ. Springfield, Mass., 337m (890k), E. S. D.S. T.-6 P. M., Schraffes symphony ensemble.

6::o P. M., Leo Reisman Hotel Lencx ensemble.
7 P. NI., results of games. Eastern, American and
National leagues. 7:05 P. M., market reports.
7 :10 P. M., Leo Reisman and his Hotel Bruns-
wick orchestra. 7:30 P. M., bedtime story for
k 7:40 P. M., concert by Hotel Kimball
t 9 P. M., concert by Paul Laurent. pianist;
\\ :firm I. (tumor, baritone, Bostmi stttdi, . 10:55
P. M.. time weather rcl,nrts.

Sunday, July 3
WOO, Philadelphia, 509m (590k), E. S. D. S. T.

-2:25 P. M., inusic..1 exercises and opening of
regular Sunday afternoon session, Bethany Sun-
day school': 13ethany Sunday school orchestra:
3:15 P. M., sacred' recital o6 the Wanamaker
grand organ. 7:30 P.1111., tvenoing services from
Bethany Presbyterian church; organ recital by
Miss Caroline Quigg.

WWJ, Detroit, 517m (580k), E. S. T.-7:30 P. M.,
services at St. Paul's Episcopal Cathedral. 4 P.
M., concert by Schmeman's concert band. 5 P. M.,
Detroit News orchestra.

WFAA, Dallas, Tex., 476m (630k). C. S. T.-
6 P. M., Radio Bible class, William NI. Anderson,
pastor; Bible study and Gospel song. 7:45 P. M.,
City Temple Presbyterian church, Dr. L. D.
Young, pastor; City Temple orchestra; J. Wesley
Hubbell, director of choir and of children s chorus;
Miss Katherine Hammons, organist. 9:30 P. M.,
Foot warmers orchestra.

WGI, Medford, Mass., 405m (740k), E. S. D. S.
T.-5 P. M., twilight program: "Adventure Hour"
conducted by Youth's Companion; musicale; talk
auspices Greater Boston Federation of Churches.

KGO, Oakland, Cal., 312m (960k), P. T.-3:30 P.
M., concert by KGO Little Symphony orchestra
and soloists, Carl Rhodehamel conducting.

KPO, San Francisco, 423m (710k), P. T.-11 A.
M., undenominational and non-sectarian church
services, speaker, Dr. Roy Guild, field secretary of
the Federal Council of the Churches of Christ of
America; soloist, Clara T. Ward, contralto; or-gan selections by Theodore J. Irwin. 8:30 P. M.,concert by Rudy Seiger's Fairmont Hotel or-chestra.

WOS, Jefferson City, Mo., 441m (680k), C. S. T.-8 P. NI., union open air religious services
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broadcast from Capitol lawn; music by the Mis-
souri State Prison band.

WOAW, Omaha, Neb., 526m (570k), C. S. T.-
9 A. AL, radio chapel service, conducted by Rev.
R. R. Brown; Marie Danielson, soloist; Mrs.
Albert McIntosh, pianist. 9 P. Alc, musical
chapel service, courtesy Second Presbyterian
church, Lincoln, Neb., Dr. S. S. Hilscher, pa r.sto

WIP, Philadelphia, 509m (590k), E. S. D. S. T.-
11 A. M., morning service from Holy Trinity
-Church, Rittenhouse Square, Rev. Floyd W. 'Tom-

D.D.. rector.
WDAF, Kansas City, Mo., 411m (730k), C. S. T.

-baseball scores at 3:30, 4. 4:30 and 5 o'clock.
4 P. AL, program broadcast from Newman
Theatre.KYW, Chicago, 536m (560k), C. S. D. S. T.-
10 A. 1\1., Sunday morning service broadcast
from St. Chrysostom's Episcopal church, Rev.
Norman Hutton, rector. 1:30 P. AL, studio chapel
service radiocast from studio in the Common-
wealth -Edison building. Chicago.

Monday, July 14
WMAQ, Chicago, 448m (670k), C. S. D. S. T.-

4 P. M., sport results. 6 P. Al., Chicago theatre
.organ recital. 6:30 P. M., Hotel LaSalle orchestra.

WHAZ, Troy, N. Y., 380m (790k), E. S. T.-
9 P. M., Edward L. Wilson and his orchestra
of Amsterdam, N. V., in solo and ensemble
numbers, with features.

KGO, Oakland, CaL, 312m (960k), P. T.-1:30 P.
M., N. Y. Stock Exchange and U. S. weather
bureau reports. 3 P. M., an hour of music. 4 P.
M., Hotel St. Francis dance orchestra 6:45 P. M..
stock exchange and weather reports, and news
items. 8 P. M., educational program, with musi-
cal numbers; courses in agriculture, Spanish,
music. economics and literature.

KPO, San Francisco, 423m (710k), P. T.-4:30 P.
M., Rudy Seiger's Fairmont Hotel orchestra.
5:30 P. NI.. children's hour stories by "Big
Brother" of KPO; piano solos by Frederica Levin.
7 P. Al., Rudy Seiger's Fairmont Hotel orchestra.
S P. AL, organ recital by Theodore J. Irwin.
9 P. M.. musical program, management Miss W.
lVoodbridge. 10 P. M., Bradfield' versatile band.

WOS, Jefferson City, Mo., 441m (680k), C. S. T.
-S P. M.. address: ''Crushing Clods With Lime,"
"Insurance for Your Next Clover Crop," and "The
March Westward," by Colonel Arthur T. Nelson.
State Marketing Commissioner. 8:20 P. M., varied
musical program by Moberly, Missouri. talent.

WOAW, Omaha, Neb., 526m (570k), C. S. T.-
6 P. M., speakers' half hour. 6:35 P. Al.. dinner
program by Randall's Royal orchestra. 9 P. NI.,

recital program from vocal class of Lee G.

Kratz; Myrtle Benson, accompanist.
WOO, Philadelphia, 09m (590k). E. S. D. S. T.

-7:30 1'. M., sports reults and police reports;
slimier music by A. Candelori and his Hotel
Adelphia orchestra. 8:30 P. M., musical program
-Instrumental quartette, Stephen J. Benn, di-
rector; Frances W. Hoover, soprano; Opal L.
Proctor, contralto; Harriette G. Ridley. accom-
panist. 9:10 P. M., Fox theatre grand orchestra.
10 P. NI.. grand organ recital, Mary E. Vogt.
10:30 P. NIA dance program by Vincent Rizzo
and his Hotel Sylvania orchestra.

WWJ, Detroit, 517m (580k), E. S. T.-12 Noon,
Detroit News orchestra. 3 P. M., -concert by
chtneman's concert band. 3:50 P. NI., official

'weather forecast. 3:55 P. M., market reports and
baseball scores. 5 P. NI., baseball scores. 8:30
P. M.. coocert by Schmernan's concert band. 9:30
P, M., Detroit News orchestra.

CKAC, Montreal, 425m (710k), E. S. D. S. T.-
1:45 P. M., Nlount Royal Hotel luncheon concert.
4 P. NI.. weather, smock. news. 4:15 P. 1\1., music.

WDAF, Kansas City, Mo., 411m (730k), C. S. T.
-baseball scores at 3:30. 4. 4:30, 5 and 6 P. NI.
3:30 P. M., the Star's radio trio. 5 P. NI., week -I3 -
Boy Scout program. 5:50 P. M., marketgram;
weather forecast; time signal; road report. 6 P.
NI., address, Clay Harvey; address, speaker from
University of Kansas; "request story night." by
Tell -Me -a -Story Lady; music, Carl Nordberg's
Plantaticn Players. 8 P. M., program by the
Star's radio orchestra and the WDAF minstrels.
11:45 P. M., (Nighthawk Frolic), the Riley-
Ebrhart Winiiwood Beach orchestra.

Tuesday, July 15
WOO, Philadelphia, 509m. (590k), E. S. D. S. T.

-l2 Noon. luncheon 1111151C be the Tea Room or
chestra. 12:55 P. M.. time signals. 4.45 P. NI.,
grand organ 'and trumpets. 7:30 P. M., sport'
results and police reports. 10:55 P. M., .time
signals and weather forecast.

WWJ, Detroit, 517m (580k), E. S. T.-10:25 A
H., weatherfolrecast. 11:55 A. M., Arlington time.
12 Noon, Detroit News orchestra. 3:50 P. M..
-weather forecast: 3:55 P. M., market reports an I
baseball scores: 8:30 P. M.. concert by Same
man's conceit band. 9:30 P. M., Detroit Ness's
orchestra. . .

CKAC, Montreal, 425m (710k), E. S. D. S. T.-
4 P. M., Weritlrer, stock, news. 7 I'. M., kiddies'
stories in French and English. 7:30 P. AL, special
classical coii6krt, Mount Royal Hotel restaurant,
by Rex Battle's orchestra. 8:30 P. M., variety
program from La Presse studio. 10:30 P. M..
dance program by Joseph C. Smith and his
-fount Royal Hotel dance orcheStra.
WMAQ, Chicago, 448m (670k), C. S. D. S. T.-

4 P. M., sport results. 6 P. NI., Chicago theatre
organ recital': 6:30 P. AL, Hotel LaSalle orchestra.
R P. M., Harry Hansen. literary editor the Daily
News. 8:3,1? P. M.. .Babson report.. 8:40 P. M..
French lesson. '9 P. NI., talk by United States
civil service commission. 9:15 P. 11L, Hawaiian
trio and Harry Ceske, pianist.

KGO, Oakland, Cal., 312m (960k), P. T.-6:45 P
1\1., stock exchange and weather reports; news
items. 8 P. M., Musaetts Trio Eva Gruninger
Atkinson, contralto; Walter H. Bundy, baritone;
Joziena Van der Ende, 'cellist; Jack Sheean.
tenor; court scene from "Merchant of Venice,"
direction of Wilda Wilson Church; Walter Klie

Radio Aids in Solving Mirage
W LIEN approaching Sydney, Nova

Scotia, recently, Captain Bauge of
the hospital ship St. Joan of Arc, was
confronted by a mirage which distorted
the shore lines so they could not be
recognized. Calling his radio compass
into service, he took radio bearings from
North Sydney, Magdalen Island and
Canso, with the result that he succeeded
in locating his position.

Endeavoring to find the proper point
at which to land in a fog, Captain Bauge
and a native fisherman who was on
board, were greatly confused by a mirage
which changed the appearance of the
coast. They knew they were not in front

of Scarati, for a steep cliff could be seen
behind the lighthouse, obviously not the
gentle sloping hill of the Nova Scotia
shore, five miles distant from the light-
house.

2 Hotels in New York City
May Have Stations

THE Hotel Majestic is getting ready
to open a radiocasting station in New

York City. An elaborate installation is
being made. The Hotel McAlpin, it is
said, expects to do likewise. The munic-
ipal station, WCNY, 525 meters, will be
on the air any day.

gel, baritone; William Emery, tenor; Natalie Le-
vin, violinist; address, "The Imprisoned Splendor
of Service," Rev. Harvey V. Miller; duets for
contralto and baritone, Corrinne Keefer and Wal-
ter H. Bundy; \Vilheltnina Wolthus, pianist;
Corinne Keefer, contralto. 10 P. M., to 1 A. 1\1.,
Hotel St. Francis dance orchestra.

KPO, San Francisco, 423m (710k), P. T.-2:30
P. AL, organ recital by 'Theodore J. Irwin. 4:30
P. AL, Rudy Seiger's Fairmont Hotel orchestra.
5:30 P. M., children's hour stories by "Big
Brother," of KPO. 7 P. AL, Rudy Seiger's Fair-
mont Hotel orchestra. 8 P. M., Guatemala Im-
perial Marimba band. 10 P. AL, Bradfield's versa-
tile band.

WOAW, Omaha, Neb., 526m (570k), C. S. T.-
6 P. M., dinner program by May's mandolin mu-
sicians. 9 P. AL, program courtesy Osceola Com-
munity Club, Osceola, Neb.

WDAF, Kansas City, 411m (730k), C. S. T.-
3 P. M., weekly child talent program, Gertrude
Concannon, piano, and Herman Springer, voice.
5:50 P. NIA marketgram, weather forecast, time
signal and road report. 6 P. M., address, Clerin
Zumwalt, M. A.; The Tell -Me -a -Story Lady;
music. Carl Nordberg's Plantation Players, Hotel
Mitehlebarli.

Wednesday, July 16
WOO, Philadelphia, 509m (590k), E. S. D. S. T.

-12 N0011, luncheon music by the Tea Room or-
chestra. 12:55 P. M., time signals. 4:45 P. AL,
grand organ and trumpets. 7:30 P. M., sports
results and police reports; dinner music by
Vincent Rizzo and Isis Hotel Sylvania orchestra.
8:30 P. M., musical program radiocasted from
Houston Hall-Charles Massinger, tenor; Henry
\V. Schmidt, violinist; William S. Thunder, pianist,
9:30 P. M.. grand organ recital, Mary E. Vogt.

WWJ, Detroit, 517m (580k), E. S. T.-10:25 A.
M., weather forecast. 11:55 A. M., Arlington time.
12 Noon, Detroit News orchestra. 3 P. NI., concert
by Schmeman's concert band. 3:50 P. M., weather
forecast. 3:55 P. M., market reports and baseball
scores. 5 P. M., baseball scores. 8:30 P. M.,
concert by Schinernan's concert band. 9:30 P. M.,
Detroit News orchestr.,.

CKAC, Montreal, 425m (710k), E. S. D. S. T.-
1:45 P. M., Mount Royal Hotel concert. 4 P. M.,
weather, stock. news. 4:15 P. 3.1., music.

WMAQ, Chicago, 448m (670k), C. S. D. S. T.-
4 P. At, sports results. 6 I?. AL, Chicago Theatre
organ recital. 6:35 P. NI., stories for children by
Miss Katherine Waller. 8 P. H., weekly North-
western University lecture. 8:40 P. M., travel
talk by Clara E. Laughlin. 9 P. AL. talk from
one of the Chicago charities. 9:15 P. NI., program
by La Ponsa College of Music.

KGO, Oakland, CaL, 312m (960k), P. T.-1:30 P.
AL, Stock Exchange and U. S. Weather Bureau
reports. 3 P. M., musical program; speaker fur-
nished courtesy Cora L. Williams Institute,
Berkeley. 6:45 P. M., stock exchange and wea-
ther reports, and news items.

KPO, San Francisco, 423m (710k), P. T.-2:30

P. Jack Fait's Entella Cafe orchestra. 4:30
P. I11., Rudy Seiger's Fairmont Hotel orchestra.
5:30 P. M., children's hour stories by "Big
Brother" of KPO. 7 P. AL, Rudy Seiger's Fair-
mont Hotel orchestra. 8 P. NI., talk on "Irises,"
by Curtis Redfern; Bradfield's versatile band.

WOS, Jefferson City, Mo., 441m (680k), C. S. T.
-8 P. AL, address, "Inoculation for Legumes," by
W. A. Albrecht, College of Agriculture. Colutnbia,
8:20 P. M., barn dance tunes played by the Old
Tynne String Trio.

PWX, Havana, 400m (750k), E. S. T.-concert at
NIalecon band stand by band of the Cuban Navy,
Lieutenant Juan Iglesias, band leader.

WDAF, Kansas City, Mo., 411m (730k), C. S. T.
-5:50 P. M., marketgram, weather forecast, time
signal and road report. 6 P. M., address, weekly
health talk given auspices Health Conservation
Association; The Tell -Me -a -Story Lady; music,
Carl Norilberg's Plantation Players, Hotel Muehle-
bach. 8 P. M., program presented by pupils of
Anton Seufert. teacher of string instruments. 11:45
P. M., (Nighthawk Frolic.) The Plantation Play-
ers. Hotel Muehlebach.

Thursday, July 17
WMAQ, Chicago, 448m (670k), C. S. D. S. T.-

4 P. NI., sports results. 6 P. NI., Chicago Theatre
organ recital. 6:30 Hotel LaSalle orchestra. 8
P. AI., weekly talk by Rockwell R. Stephens. 8:15
P. AL, weekly talk for Boy Scouts. 8:30 P. NI.,
recreational talk. 8:45 P. M., weekly investment
talk by John English. 9 P. M., garden talk by
Tames FI. Burdett. 9:15 P. NI., Miss Rose Hum-
mel, contralto.

KGO, Oakland, Cal., 312m (950k), P. T.-1,30
P. NI., Stock Exchange and U. S. Weather Bureau
reports. 6:45 P. M., stock exchange and weather
reports. and news items-. 8 P. Al., Arlon Trio;
Jose Corral, basso; euphonium solos, Ernest Paul
Alwyn; Flora Wilson Zimmerman, soprano; Elms
Lewton Hall, contralto; Mertianna Trovler, pian-
ist; reading, "Casey at the Bat," J. H. Connell;
\V. F. Drury and \'irgil Nf. Holden, guitar duet;
Beulah AL Walker, contralto; 1.01119C Hagan, so-
prano; concertina solo, Anton,: Tornsie; Glen
Chamberlain, tenor; saxophone solo, Ernest Paul

AlKivPy0m, San Francisco, 423m (710k), P. T.-2:30
P. NI., organ recital by Theodore J. Irwin. 4:30
P. AI., Rudy Seiger's Fairmont Hotel orchestra.
5:30 P. Al.. children's hour stories by "Big
Brother" of KPO. 7 P. M., Rudy Seiger's Fair-
mont Hotel orchestra. 8 P. NI., organ recital by
Theodore J. Irwin. 9 P. NI.. Mine. Natalie Albini,
soprano, accompanied by Mme. Anna Ketaeva;
program management of Leila Gregory Jackson,
soprano. 10 P. M.. Bradfield's versatile band.

WDAF, Kansas City, Mo., 411m (730k), C. S. T.
-5:50 P. M., marketgram, weather forecast, time
signal and road report. 6 P. 111., reading, Miss
Cecile Burton; The Tell -Me -a -Story Lady; music,
Carl Nordberg's Plantation Players, Hotel Mueliel
bach.

Who Is America's Most
Popular Radio Entertainer?

Everybody is interested in this query: Who is America's most popular radio
entertainer? You have your favorite. Who is she or he? Let us know your choice,
whether a comedian, an opera singer, a jazz band, or a story -teller.

RADIO WORLD wants to be able to tell the world the name of the entertainer
who stands highest in the regard of listeners -in.

Use the accompanying blank and mail to Broadcasting Manager, RADIO WORLD.
Cut off. Fill out. Mail today.

BROADCASTING MANAGER, RADIO WORLD,
1493 Broadway, New York City.

Dear Sir:
My favorite entertainer is

Name
Station

Street Address
City and State

Yearly subscribers for RADIO WORLD may, when sending in their $6.00 for a
yearly subscription, vote the entire fifty-two issues in advance for their favorite enter-
tainer, when they so designate their desire to do so. In the June 7 issue there was
published a tally showing H. M. Snodgrass, of WOS, Jefferson City, Mo.. leading.
Another tally will be made and published in an early issue.
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Transformers Doubled up for AF
By Charles H. M. White,

VERY few radio fans
indeed realize the
extremely good re-

sults to be obtained by
well balanced audio -fre-
quency amplification. In
fact, many literally throw
together their audio am-
plifier part of the circuit
and spend much time and
pains in perfecting the
radio -frequency and the
aerial tuning circuits. No
matter how sensitive and
selective the tuner may
be, little satisfaction will
be had if the AF is poorly
constructed. Recently,
however, there has been
a marked tendency to-
wards the improvement
of audio -frequency ampli-
fication. This tendency
is mainly marked by the
demand for higher grade
audio -frequency amplify-
ing transformers in place
of poorly constructed and
designed units selling for
a much lower price. From
an engineering viewpoint
audio -frequency presents as serious problems to be
mastered as radio -frequency, only the problems as of
a slightly different nature. In radio -frequency ampli-
fication we want selectivity, but with audio -frequency,
we do not want selectivity, since we wish to amplify
over the entire audio -frequency band because voice
currents are composed of frequencies from 200 to 2000
approximately, while music ranges from 15 cycles for
the deep base note of an organ to 10,000 cycles to the
extreme sigh C of a violin. The problem of keeping
the audio -frequency transformer from tieing selective
and still make it sensitive over the entire audible range,
that is 15 cycles to 10,000 cycles, is indeed difficult.

Just as there is a marked tendency for a radio -fre-
quency tuned circuit to oscillate, there is a similar
tendency for the audio -frequency circuit to do the
same. Often this oscillation takes place at an audible
frequency, that is a frequency below 10,000 and takes
the general form of a howl. Then again, the oscilla-
tion takes place at a radio -frequency just past the band
of audibility, but, the results are very pronounced in
chopping off the peak notes at 10,000 cycles or there-
abouts. In other words, an audio -frequency circuit
has regenerative principles of feedback which tends
to make it selective and more sensitive to one fre-
quency than another. Many radio engineers have tried
to cure this tendency by using transformers of dif-
ferent ratios in the first and second stages, but, per-
sonally, I am not in strict accord with such practice;
since the solution, in my mind, lies in the transformer
itself and not the varying of the ratio for the different
stages.

Many radio engineers were quick to realize the bene-
fits of high ratio transformers and therefore set about
the task to eliminate howls and distortion they often
caused. One result is the Peerless Twin-Aud. A
Twin-Aud consists of two separate audio -frequency

Consulting Engineer
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HOW to hook-up the Twin-Aud (Fig. 1). This is a new type of audio -frequency arrangement, consisting of twoAF transformers mounted so as to avoid bad effects from magnetic feedback. The diagram includes C batteryconnections, the -C going where -A would go if the C battery were not used. The +C is connected to the -A.The + and - posts on the sockets are interchangeable, so that the connection of the -A battery lead to the +Fsocket post, as shown in diagram, is correct. The two transformers require two tubes, as usual. The socketshown at left is fed by the first AF transformer, constitu ling together the first stage. The second stage is at right,the P and +B going to the speaker terminals.

transformers mounted on the same sheet -steel trans-
former core. There is a definite electrical reaction
between the fields of the two because of this style of
mounting, which can be used to counteract tendency
toward oscillation, much the same as negative feed-
back prevents oscillation in a Superdyne. Quality am-
plification is thus obtainable over the entire audio -fre-
quency range without tendency toward howling or
distortion, making it possible to accomplish with non-
power tubes the same power and quality of amplifica-
tion. The Twin-Aud arrangement also has the
advantage of cancelling out quite a bit of tube noise
in the same manner as push-pull amplification, and, yet,
for volume of tube as well as quality of received note,
it is in my opinion superior.

Since the Twin-Aud is nothing more mechanically
than two audio -frequency transformers mounted elec-
trically so that their magnetic fields exert a corrective
and amplifying effect unobtainable with two separately
mounted transformers, the connections are similar to
those made with two ordinary transformers. The ar-
rangement, however, makes it possible to assemble thetwo stages more compactly. As a matter of general
practice it is good to use a C battery not only to clarify
reception but also reduce the B battery current, which
makes your B batteries last longer. The amount of
C battery will depend solely on the amountof B bat-
tery voltage and the type of vacuum tubes used.

Extra Condenser Gives
Vernier Results

VERNIER results may be obtained by connecting
a 3 -plate variable condenser in parallel with the
condenser or coil that causes you to pass by DX

stations without hearing them. y

4;4

THOUGHT FOR THE WEEK-Every so often I just sit and stare at my radio
set and marvel at the wonders that it works.



RADIO WORLD 21

The Radio University
AQuestion and Answer Department conducted by RADIO WORLD for

its Readers by its Staff of Experts. Address Letters to Radio University
Department, RADIO WORLD, 1493 Broadway, New York City.

IHAVE a 3 -tube regenerative set, using UV199
tubes OS dry cells. I have had three of these

tubes go almost dead after about 200 hours of use.
I find that they can still be used as amplifiers by
turning the current on full. They light just the
same as when new, but will not work IS the
detector socket. I am using three No. 6 dry cells
to light the filament and about 45 volts on the
plate. These batteries last only from 40 to 60
hours, which seems to me to be too little. Where
can I look for my trouble! Is it practical to have
dead tubes repaired P-George Schmoll, Hartley,
Iowa.

Apparently you are using too much current on
the -filament. You should use a 30 -ohm rheostat
and burn the tubes just bright enough to bring the
signal in with the desired strength. When burned
teo bright, the tube loses its electron source, and
also exhausts the battery too quickly. There are
firms that repair tubes. The repaired tubes work
quite as well as the new ones in most cases.

In s back number of RADIO WORLD there was
published a circuit of a non -radiating regenerative
circuit. This appeals to me very much and I
would Ube to have some information on how to
build it.-James Ashley, 1948 48th St., Brooklyn,
N. Y.

The accompanying diagram, Fig. 23, is the cir-
cuit you request. The anti -radiation feature is

fei t.

c-,
anism4.

Pi

so used in the different stages! Also, how inane
dry cells would have to be used to operate lie
three tubes! What should be the values of tic
three rheostats!-Frank A. Kunert, Clarendon
Hotel, Zanesville. Ohio.

Although dry cell tubes can be used in the
reflex set with UV199s, greater volume is obtained
with type 201 A tubes. Dry cells do not give much
satisfaction with the 201A because they draw too
much current. For three UV199s, nine dry cells,
wired in series-parallel, should be used. The
rheostats should be 30 ohms apiece.

Please give me the size in diameter of the coil
described by Walt S. Thompson, Jr., in his article
on the new Metaform system of reception, published
in RADIO WORLD for lune 21.-H. R. Block, 1411
North 17th St., Philadelphia, Pa.

This same question is also asked by Stuart Mc-
Keighan, 12215 Clifton Blvd., Lakewood, Ohio, and
C. A. Hansen, 4512 North Artesian Ave., Chicago.

The formers for the windings LI, I2, I.3 and L4
are three inches in diameter and four and one -halt
inches long. The primaries LI and L3 may be
wound directly over the secondaries L2 and L4
respectively.

I have trouble with my 5 -tube Neutrodyne, which
I constructed from good parts and which covers
the radiocast wavelengths effectively. The wiring
is No. 12 bus bar covered with cambric tubing.

r

P-2

.0oz
co,ce

= OUTPUT

4.-78
FIG. 23-Circuit diagram of the non-reradiating regenerative circuit asked for by James Ashley. Thefirst tube is the muffler and uses a separate A battery supply. There is no B battery connection tothe plate of the first tube, but the plate return is connected to the slider arm of potentiometer P-1.This potentiometer affords a means of balancing the grid bias voltage on the grid of the first tube.Sometimes better results are obtained when the wire marked XX is opened, and another 4Y2 -volt batteryinserted with the positive terminal connected to the plate side of the circuit.
incorporated in the first tube. This tube is the
standard UV199 or C299 and uses a small 4% -volt
battery for the filament. No B battery is used onthe first tube, but the plate return is connected
to the slider on the potentiometer P-1. This poten-
tiometer affords a means of balancing the grid
bias voltage on the grid of the first tube. Some-times better results are obtained when the wire
marked XX is opened and another 454 -volt C bat-
tery inserted in the plate circuit. The positiveterminal of this battery is connected to the plate
side of the circuit. To prevent a strong hum the
condenser C-1 and leak R are inserted between
the antenna and ground. This leak path alsoshunts out much extraneous noise. The parts
designated in the diagram are C-1, .0001 mfd. fixedmica condenser; R, 5. meg. leak; C-2, 11 or 23 -plate variable; C-3, .00025 mfd. fixed condenser;potentiometers P-1 and P-2, 400 ohms apiece; unitE -F, 180 degree variocoupler, using the rotor ascoil F; UV199 tube provided with suitable gridleak and a 20 or 30 -ohm rheostat. Use separateA batteries for each tube. Connect the movableplates to the ground head. It may be necessaryto reverse the leads marked YY for best results.A short outdoor antenna will suffice to operate thisset with good results. The first tube needs verylittle filament current. In operation, this circuitgives excellent tone qualities, smooth reception,and although you may allow it to oscillate always,it will never annoy yrrneighbors.

I have read P. E. Edelman's article on radiotubes in the lune 7 issue and note that he saysthat for operation on dry cells a UV199 tube canbe used for the first stage, and UV201A for thesecond stage of a reflex set. I would like to knowif dry cell tubes can be successfully used in theErla 3 -tube reflex set, and what tubes could be

.11y trouble is that the set works with great powerand range on short wavelengths, but has a ten-dency to go into oscillation there, so that I mustreduce the filament current, thereby reducing thevolume. On long waves it will not oscillate, but
I must increase the filament current a great dealto get results. Also, on the longer waves, volumeand distance decreases. I have tried all typesof antennae with no good results. What can mytrouble bet-Ralph M. Mead, Udall, Kan.

The trouble with your set is that it is not neu-tralized properly. This is the reason for the cir-
cuit going into oscillation on the lower waves. Thefollowing is a good method for properly neutralizingthe circuit: Tune in on any station, preferably
about 300 meters (a bit more or less does notmatter). After setting the dials at the loudest
point, remove the first tube, starting at the ex-treme left; place a small piece of paper on oneof the socket filament prongs, and replace the tube.The filament should not light now. Next vary thesmall Neutrodon condenser after the first tube inthe cabinet until the signals grow weakest.not change the position of the dials during thewhole operation. When the weakest signalheard, fasten the Neutrodon in that position andremove the piece of paper from under the filamentprong of the first tube. The first stage is nowneutralized. Repeat the same operation with thesecond tube and second Neutrodon, also withoutchanging the position of the dials. After com-pleting the neutralization, the set is properly ad-justed, and your trouble.wili have disappeared.

Where can I purchase the old type of bookcondensers!-H. E. Huttig, 1771 N. E. 3rd Ave.,Miami, FM.
Write to the Crosley Manufacturing Co., Cin-cinnati, 0.

MAGNAVOX
/ r.1 Radio Products

Al -R-$59.00

'THIS combination of elec-
tro-dynamic Reproducer

and one -stage Power Amplifier
gives the user the utmost in
adaptability, convenience and
efficiency.

Magnavox Reproducer.
R2 with 18 -inch curvex horn $50.00
R3 with 14 -inch curvex horn $35.00
Ml with 14 -in. curvex horn. Requires

no battery for the field $30.00

M4 latest Magnavox Reproducer.
Requires no battery. $25.00

Magnavox Combination Sets
Al -R consisting of electro-dynamic

Reproducer with 14 -inch curvex
horn and 1 stage of amplification

$59.00
A2 -R consisting of electrodynamic

Reproducer with 14 -inch curvex
horn and 2 stages of amplification

$85.00
Magnavox Power Amplifiers

Al -new 1 -stage Power Amplifier
$27.50

AC -2 -C -2 -stage Power Amplifier
$50.00

AC -3 -C -3 -stage Power Amplifier
$60.00

Magnavox products can be had at Regis-
tered Ma vox Dealers everywhere.

Write or new 32 -page catalogue.

The Magnavox Company
Oakland, California

New York Office: 350 West 31st Street
Canadian Distributors

Perkins Electric, Limited, Montreal



Selznick to Try to Buck R. C. A. on Tubes

The Radio Trade
General American Radio to Consolidate

Firms. Sets to Be Sold, too, and
Parts Manufactured

WORD was received front Wilming-
ton, Del., of the incorporation of

the General American Radio Corporation
for $60,000,000, and caused a sensation in
radio trade circles. This is the concern
of which Lewis J. Selznick, whose name
- most familiarly associated with moving
,icture production, is president. How-
ver, the flourishing $60,000,000 was an un-

-hackled guess such as any one is en-
titled to snake without fear of indictment.
The fact is that the incorporation is for
100,000 shares of 7% preferred stock, at
-,100. making $10,000,000, and 500,000
-bares of common stock of no par value.
Incorrigible optimists at Wilmington gave
the no -par -value shares a hook value of
5100, too, with arbitrary confidence. thus
adding $50,000,000 to the $10,000,000.

The headquarters of the corporation
at 345 Madison Avenue, New York City,
where the executives and their staffs are
installed in handsome quarters, with a
private elevator entrance. At the offices
a formal statement was emitted, giving
the list of officers, which RADIO WORLD
published a few weeks ago, and ending
up with a statement by Mr. Selznick say-
ing the corporation would consolidate "a
number of the most important radio and
accessories manufacturers," and that "its
business will include the manufacture and
ale of various kinds of receiving appa-
ratus, and all parts therefor." Mr. Selz -
nick continued:

"It will also manufacture non -infringing
radio vacuum tubes and tungsten filament
wire under patents recently issued .and
now acquired by the corporation."

As for intimate details of the project,
no inkling could be obtained at the office.
But a friend of a man who knows a
doctor who is a friend of a law clerk
in the office of a patent attorney inter-
ested in the ,corporati,
information. When
it was found to conflict 1,4 In
.with the verities. This "dope" included
tie following:
That the tube patent the corporation

has acquired is the Yunck patent (which
positively a fact) and that the corpora-

tion will buck the R. C. A. in the tube
market, selling a 3 -element tube at a lower
price than the R. C. A. and allied com-
panies.

That the corporation will not manu-
facture Neutrodyne or other sets that en -
ail license fees for the right to manu-
facture under such. set patents, but will
get out principally two -tube and three -
tube sets not in this class.

That the common stock will he offered
for public subscription.

As for the officers, the chairman of the
board of directors is Warren S. Stone.

S -U-P-E-R-D-Y-N-E
SPECIALISTS

Our Own Coils-guaranteed $6.50
Kit (Flewelling Condensers, Coils and

Diagram) 19.50
Complete Parts, Assembled with Diagram 65.00

Suoerdyne Advice Free. Mail Orders Solicited.
WALLACE RADIO COMPANY, Inc.
135 LIBERTY STREET NEW YORK CITY

president of the Brotherhood of Locomo-
Live Engineers. Besides hint and Presi-
dent Selznick, the officers are Samuel R.
Stone, of Cleveland, and Henry M. Shaw,
of East Orange, N. J., vice-presidents;
Arthur S. Friend, of New York City, treas-
urer; A. M. Grill, of New York City, sec-
retary. Tlie directors, in addition to the
above, are: R. D. Hickok, of Cleveland;
A. H. Claus, of Cleveland; Frank Fox, of
Cleveland, and Frank H. Shaw, of Mont-
clair, N. J. Nine firms are in the combine.

Boston Exposition Set for
December 1 to 6

E. I DENCE of the rapid stabilization of the 1:1,1f
lustry is contained in the announcement that

:dximately 90 per cent. of last year's exhibitor_
already have reserved space in the fourth annual
Boston Radio Exposition to be held in Mechanics
Building the wick of December 1 to 6 inclusive.
Quadrupled floor space for this year's- show also
indicates the gr.,vtli of radio in New England
and the popularity of this exposition. The Boston
Radio Exposition was the first commercial radid
shone s be hell in the world and has continued
under the original management. Sheldon Fair-
banks, at) 2lassachusetts Avenue, Boston. is
manager.

Order Now for Fall Trade
ORDERS for fall merchandise should be placed

now. Radio manufacturers who deplore the
changes in public taste and hesitate to order
raw materials in advance lest they be left en
hand should study the clothing trades where st

fall line is made up four to six months ahead
of the season. Radio sets that work efficiently
have nothing to fear in the future. Radio parts
that have a purpose, and that perform, will sell
next season as well as they sell at the presem
time.

Radio accessories that operate with a fair de-
gree of efficiency will sell rapidly in the 1924-75
,:slAon and if merchandise of quality will noa
become obsolete. Ordering raw materials and
parts ahead will not only protect the manufact-
urer from lost orders because of inability to sup-
ply demand, but will often work for lower prices
because the raw products man can work his
force all the year around.

Order now! Insure sales and reduce costs!-
'III! liADM DEALER.

Radio Stocks Brisk
NI.\\ radio stocks are beginning to appear,

while the older shares, with the exception of
Radio Corporation of AMC' i II 1,`
pronounced strength. In
that have been leading c
largely to technical market 5' 11-1,11

New Corporations
Witherbee Battery Corp., Wil., :kin, Del..

manufacturing. $1,000,000. Corporation Service Co
Intervale Radio Corp., Bronx, New York City.

$5,000. H. Langfelder, S. Dombro, S. Stimme,
Attorney S. Fertig, 320 Broadway, New York City

Eureka Battery Co., New York City. 510,00.
J. Guarino, Dr. It. Shapiro, J. Ti t

B. Eskwitt, 51 Chambers St.
Dual Loud Speaker Co., New

B. Weinberg, S. L. \Veyl. I is elks!
233 Broadway.

-Radiotive Corp. Brooklyn, N. Y., snake radio,
$1,000,000. W. P. Graham, L. and L. Schmidt.
Jr. Attorney, S. Graham, 217 Broadway, Ness
York City.

Philadelphia Technical Institute, Wilmington,
Del., $500,000. Corporation Service Co.

Gould Radio Stores, New York City, $20,000.
M. L. Gould, E. V. Malkus, W. S. Walters.
Attorney, E. Morganlander, 1140 Broadway.

Marathon Radio Corp., Wilmington, Del.,
5500.000. Corporation Service Co.

Walker Evans Radio Corp., Brooklyn, N.
$20,000. IL C. Hand, R. J. Gorman, S. C. Wood.
Attorney, S. Ryan, Albany, N. Y.

Manhattan Art Radio' Cabinets, New York
City, $20,000. F. Giannini, C. and V. George.
Attorneys, Goldsmith and Faenkel, 52 William St.,
New York City.

Radio Electric Clock Corp., Wilmington, Del.,
manufacturing, $1,000,000. Corporation Trust Co.

f America.

Coming Events

JULY 7 TO 12 Me.
auspices R. C. A.

JULY 21 TO 26-1. Vt.
auspices of R. C. A.

AUG. 16-21-Radio Exposition, San Francisco,
conducted by Pacific Radio Trade Association.

SEPT. 22-28-First Animal International Radio
Show, Madison Square Garden, New York City.

OCT. 2-11-Exposition, Grand Central Palace,
New York City, under auspices of American
Radio Exposition Co.

NOV. 3-8-Third Annual National Radio Show.
Grand Central Palace. S. L. Rothafel (Boxy) and
"his gang" will broadcast from the convention.

NOVEMBER 24 TO 30, INCLUSIVE-Interna-
tr,nal Radii, Week.

DECEMBER 1 TO 6 INCLUSIVE-Boston Radio
Exposition, Mechanics Building, Boston.

Busine'ss Opportunities
Radio and Electrical

Rates: 40c a line; Minimum 3 lines.

RADIO VACUUM TUBE SHOP, in active pro-
duction, complete modern equipment, perfect cond
dition, convenient location, low rent; large, light,
airy quarters; very low price. A. B., Radio'
World.

PATENT FOR SALE-Recording device for
tuning radio sets; necessity today; big opportunity
bookbinders, printers or anybody in radio line.
C. 1/, Radio World.

HAVE 4 highly improved radio parts; require
58.000 to finance; can get large orders; patent

I F. Radio \Vorld.

(Keystone)
IN NASHVILLE, TENN., the Crosley agent had a workable set on parade during radio week.
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`TnC PEERLESS

KONDENSER- KIT

Know the capacities for all circuits-don't guess them. The Peerless Kon-
denser Kit eliminates the purchase and use of wrong condensers by enabling the
experimenter to determine in advance the exact capacities required for best
results.

By means of the flexible leads and clips provided it is a simple matter to
determine quickly and accurately by trial what capacity gives the best results
at any point in a circuit.

The condensers in the Kit can be permanently connected in any circuit, and
may be used wherever fixed condensers are necessary. Peerless condensers may
be purchased individually to replace any taken from the Kit.

Peerless PeerlessThe

provided ity low loss mica condensers.
10 thoroughly tested constant capac-

Kondenser Kit
includes As series Antenna

can be used with-
Condensers

Condensers

Grid Leaks
adaptable to

all mountings.
They are

Condensers

Telephone Condensers
with tabs for 2-.0001 mfd. 1-.001 mfd. By -Pass Condensers,

alE soldering.
2-.0002 mfd. 1-.002 mfd.
2-.0005 mfd. 1-.003 mfd. Etc.

1-.005 mfd.

THOROUGHLY
TESTED

tititititi

Total capacity .0126' mfd.
Adjustable in .0001 mid. steps.

FULLY
GUARANTEED

PEERLES
RADIO CORPORATION

19 WASHINGTON STREET

LAWWWWAII116P115MAIWIlleiNICANI6116WW616
WELLESLEY, MASSACHUSETTS
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WEIGHS
ONLY
8oz
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OURS 200,000.00 COMPANY
STANDS SQUARELY BACK OF EVERY HEADSET

_ 5 poslage

Buy a Headset
you'll be prouclol

\

now $2.95, with Notable Improvements
Longer Cord (full 5 feet), Stronger Magnets, Higher Resistance, Increase of Sensitivity, Perfect Tone Mates

EVERY SET TESTED BY LICENSED RADIO OPERATORS

RADIO
TOIA:rER's
SCIENTIFIC
If FAD S ETS

MoneyaucAc
uorohtee

WORLD'S
GREATEST

HEADSET
VALUE

Send no money - Order on a Post- Card
THE TOWER MFG. CO.,Dept.D.98 BROOKLINE AVENUE, BOSTON, MASS.

-(scien-toc

What's Doing at the Radiocast Stations
A NEW Western Electric five -kilowatt

transmitter has ben ordered for WSAJ,
Cincinnati. The apparatus will be so ad-
justed that it will be possible to use two
and one-half and one kilowat instead of

COSMOPOLITAN
PH USIFORMER

"The Missing Link in Radio"
15-17 WEST 18th ST. NEW YORK

'25
FOR

$10

THE FAMOUS

BEL - CANTO
ACOUSTICAL LOUD SPEAKER

Direst from Factory to VIAL
Delivered free C. 0. D. to your clew

Bel -Canto Mfg. Co.
General Off ice and Factory: Dept. S.W.,
417-419-421 E. 34th St., N. Y. Clb

Telephone Vanderbilt 8959

Latest Developments in the

SUPERDYNE CIRCUIT
In Text and Diagrams

RADIO WORLD dated May 17, 24 sad II
contathe a series of three articles eevereof all the
angles of the famous Hopenithe Clreutt- The sni-t., Hoperffine 011ywit articles aPlowthil r loam
World last Diatomic.r, awl the three thews la WM&
they appeared are sew cceapletaly ma et prima
That Is the reams why we have poblidbsol the
Superdrae cartes la the May IT, 28 sad II Imam.
It. per OWL three far 45e.. or siert 71f sob-striptlem with any number.

SPECIAL SUBSCRIPTION: Seed 94.89 lag sr
war's sabwriptine sad we w11.1 mad you ew Waal
of May 17. 24 sad 31 as a premium
RADIO WORLD, 1493 Broadway, N. Y. City

the full power. The new set will be "on
the air" in the early fall. Arrangement
made with the new Cincinnati station,
WMH, will change radiocasting time for
WS V. The new schedule follows: Mon-
day, 10-12 P. M. , Tuesday, 7-10 P. M.
Thursday, 10-12 P. M.; Saturday, 8-10 P.
M. and midnight ; Sunday, 3 P. M., Central
Daylight Saving Time.

* * *

STATION WWJ reports that more than
30,000 listeners are participating in the
setting -up exercises which are broadcast
every morning at 9 o'clock, Eastern Day-
light Saving Time.

* * *

STATION WCBX, Newark, discon-
tinued radiocasting during the remainder
of June, July and August, during which
time extensive alterations will be made
to the studio and apparatus. Broadcasting
will be resumed on September 1.

* * *
THE CITY OF MILWAUKEE is now

operating Station WCAY. The cost of
operation is being defrayed by ten firms
in the city, each of whom contributes
$2,500 annually. Included in the plans for
better programs is the establishment of
an artist financing fund.

* * *
WEBH and WGN, Chicago, were op-

erating at the same hours, WEBH on a
370 -meter wavelength and WGN on a
wavelength of 360 meters. Under a time
adjustment WEBH will be on the air each
night except Monday, which is silent night
by agreement of Chicago stations, from
7:30 to 8:30, from 9:30 to 10:30 and from
11:30 to 12:30. WGN will be on during
the day with market reports, and will
operate on a program basis from 6:30 to

7:30, from 8:30 to 9:30 and from 10:30
to 11:30. The time listed above is for
weekday operations. On Sunday WEBH
will be on the air from 4 until 5 o'clock
and from 6 until 8 o'clock.

BRISTOL AUDIOPHONE
MORE THAN A LOUD SPEAKER

Bristol Audiophone, Sr., 1.5 -in. Horn..MLN
Bristol Audiophone, Jr., 11 -in. Horn..811258
Bristol Single Stage Power Amplifier.M5.1111

Write for Bulletin 3006-W
The Bristol Company

Waterbury, Conn.

ME
for amplification

ACH
SHARP

TUNER

DIFFICULT TUNING

MADE EASY

Mail Orders Why theA.CH.is different
Prepaid 31n. DIAL $250

110. DIAL $ 5.00
540 DM 1/4.3116 GUSHING 0 CACII

Send for Circular D
A. C. Hayden Radio & Research Co.

Brockton, Masa., U. S. A.
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Reception Conditions Figure
As Factor In Real Estate

THAT the value of a home site is af-
fected by its efficiency as a radio re-

ceiving point is shown by the following ad-
vertisement which appeared recently in a

ULTR74DYPE

Od

the improved Super -Heterodyne.
Send 50c tor book giving complete
details of drilling, assembling.
wiring and tuning 6 and 8 tube
ULTRADYNE Resolvers.

Phenix Radio Corp.. 5-9 Bookman St.. N. V. C.

RADIO MAP FREE
Big Broadcasting Station List.
Also Radio Bargain List. lust Out. America's

Largest Radio
Dealers
Dept

RW. 7.5
55 Vesey St.

New York

The RADIO
SHACK

1 0
Brings You

C_ Our New
48 -Page Radio Catalog
Includes Thousands of

Unequalled Radio Bargains

Send
dime
for
your
copy,
today!

CHICAGO SALVAGE STOCK STORE
Dept. WS, 500 South State Street

CHICAGO

Burnt -Out Tubes Replaced
for $2.50

ROYALTRON
TUBES

TYPOS

199 (.90 Amp.)
W012 (V. Amp.)
200 (V. Amp.)

201A (V. At m.)

A Wonderful Tube for
Your Superdyne.

The Only Tube with a
written Replacement

tee Against Break-
age or Blowout.

Bunn -out. Defective or Broken
Tubes of soy band or make
whatsoever will be rotilsood by

brand new (not nailed)

only 22.50.
Royaltron Tube, at a son at

It is with the Object of
Advertising the MERITS
of ROYALTRON Tubes,
that we make the above
unusual offer.
Every ROYALTRON Take le
110111prinled by a mosey -Ma
guarantee.

Approved by the Radio News and
World Laboratories

ROYAL MANUFACTURING CO.
Deportment W. 0.

IN BROADWAY NEW YORK
()waters, distributors and agents, write or
wire Immediately for unusual proposition.

A

New York City newspaper : "Farm for
sale; nine -room house; fruit; 2 hours by
rail from New York; excellent radio recep-
tion, KGO being heard consistently on one -
tube set. Price -, Box -." More space
was devoted to radio than to description of
the property.

New Yorkers building homes in the
suburbs frequently inquire how their favor-
ite stations come in before purchasing home
sites, according to real estate men.

One prominenet attorney, however, was
not satisfied with the realtor's assurance.
His present home is located in. a Westches-
ter suburb, but he suffers from interference
from a mysterious source of induction. Be-
fore building his new home he secured a
loop receiver, mounted it in his car and spent
an evening listening in, so as to be certain
that the new location would be a first-class
receiving point.

Pethaps some day travelers will be mys-
tified by groups of abandoned homes, until
it is explained that residents found it nec-
essary to move elsewhere because radio re-
ception at these points is unsatisfactory.

NEW PATENTS
No. 1,496,768, Patented June 10, 1924

Walter A. Boyd and William T. Booth,
Brooklyn, N. Y., and East Orange, N. J.,
assignors to Western Electric Co., New
York. Vibration reducing mounting de-
vice.

This invention relates to means for
mounting electric discharge devices such
as vacuum tubes or equivalent elements,
particularly for mounting vacuum tubes
upon vehicles or in other places where
they are subject to shocks, jars or vibra-
tions.

It has been found that the electrodes
of vacuum tubes as they are usually con-
structed almost always tend to act as
vibratory systems with small damping
factors. In a single vacuum tube there are
in some instances two control electrodes
or grid elements, two cathode elements
and an anode consisting of two or more
filament sections. Since any relative
movement of the electrodes or parts
thereof varies the output or space cur-
rent which passes in a circuit including
the cathode and anode of such a tube, it
is seen that shocks or vibrations im-
pressed upon the tube so as to acuse the
several electrodes to vibrate in their sev-
eral respective periods will cause trouble-
some noises in a telephone bridged across
the output circuit of the tube. Espe-
cially is this true when several amplifier
tubes are connnected in tandem, when
each tube in addition to amplifying the
current variations of the preceding tube
will add a series of variations due to thevibrations of its own elements. The
trouble due to vibrations of the electrodes
is not limited to tubees in tandem, but is
usually present where vacuum tubes aremounted on any solid structure subject to
vibrations, such as an aeroplane or boat.The invention is equally applicable totubes used 'as amplifiers, detectors, gen-erators, modulators, or for other pur-poses.

The object of this invention is to pro-duce a practical structure to overcomethe difficulties mentioned.

"Can't Lose 'Em"

Bakelite. Engraved, Niekol-platod with Isles
Panels Cut, Drilled, Engraved

Dealers Write fur Tense
CORTLANDT PANEL ENGRAVING CD,31 Cortlandt Street New York ow,

PEIRCE SCHOOL
Two -Ye. Bueineoa Administration
Course (college -grads) contains as
many credit hours of Instruction ea
usual college course of four years.
One who takes this course 11 Ulm -
fore ready for business two ma
sooner than one who takes a foe -
year course.

Amounting Course prepares for C. P. A. examlnalloruk
Bxeoutive Secretary Course. E'tenographio Secretary
Course.
Pleasant living accommodations; both sexes. 80th
Year Book. Six weeks' Summer School-June BO to
August 8.
PEIRCE SCHOOL OF BUSINESS ADMINISTRATION
Pins Street, West of Broad Philadalphis

NEUTRODYNE PARTS
Full set of Neutrotormers. Variable $13.25Condensers with dials, and Neutrodons

Above parts are Genuine Workrite Neutroformers,
made under Hazeltine patents.

Complete parts for three tubs Neutrodyno tuner.
(tubes, batteries, a phones net imluded), drilled
nasal, tube sockets, rheostats, fixed condensers, Jack,
binding posts, win, spaghetti, and blue prints.

COMPLETE FOR 819.95
Postage additional on all shipments.

Ask for our price list.
Send no money-Order by postcard-

Pay the Postman.

RADIO SURPLUS STORES
HELENA, MONTANA

The "Goode"
Two - o - One

Le Ton d'argent

BY
MAIL
ONLY

$2."
Postpaid

IIIIIIIIIIIIi

QUARTER AMPERE
AMPLIFIER-DETECTOR

RADIO TUBE
GUARANTEED SATISFACTORY

All "GOODE" Tubes Sold Direct to the
Consumer-No Dealer Profits

ON E -"Goode" $2.39Detector -Amplifier
THREE-"Goode"

Detector -Amplifiers
(All postage prepaid)

The "Goode" Two -o -One A Tube amplifies
or detects. It is a quarter ampere, six volts,
standard base silvered tube.

Send express or postal money order or New
York draft to-

The Goode Tube Corporation
Incorporated

EVANSVILLE INDIANA

$6.42

M. B. SLEEPER RADIO DESIGN & CON-
STRUCTION FOR EXPERIMENTERS, Rar.
FLEX & RADIO FREQUENCY, i.e, me,
Columbia Print, 1493 Broadway, N. Y. C.
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Convention Was First Radio Marathon
THE Democratic Convention proved to
he the first radio Marathon in history,

aside from being the first radiocasting of
a Democratic Presidential Convention.
The radio fans had the better of it by far,
as delegates in considerable numbers had
to hie themselves home before a candidate
was selected, due to troubles at home and
in the purse. But the radioists had a fine
feast of enjoyment, listening to the ex-
citing totals, the brazen band and the
purling voice of the regular station an-
nouncers interrupting the conventional
raucous voices from Madison Square Gar-
den. And purse difficulties never dimin-
ished the fan's fun at all. The convention
required only a little extra drain on the
A and B batteries to keep the tubes os-
cillating, and the B batteries stood up
inexpensively well if the familiar C battery
was inserted with the C -F going to the
A- and the C- to the F of the AF
transformers. This gave the proper grid

DEALERS

1

Get in touch with us
at once for PRICES
in BAKELITE. BAKELITE

ALSO FINEST QUALITY AERIAL WIRE

Marvel Radio Specialty Co.
132 Nassau Street New York City

PETER J. CONSTANT, INC.
91 Seventh Aye. New York City

DirectFenton

DISTRIBUTORS FOR
25 Leading Manufacturers

ARAGON
SILVER RHEOSTAT

The most attractive
Rheostat on the 7
market. Smooth gild-
ing-and with perfect
contact.

ARAGON RADIO CO.
6 E. LAKE ST. CHICAGO

NEW TUBES
MANUFACTURERS' SALE

Price, $2.25 each
All Types-All Guaranteed

Send No Money-Pay Postman

WALTER SCOTT & CO.
636 HIGHLAND AVE., NEWARK, N. J.

THERE IS A BRAND-NEW

CRAM'S RADIO MAP
(New Edition)

Jute Issued with all the very latest broadcasting
stations and information.

ALL THE STATIONS OF THE
UNITED STATES AND CANADA

Seals !So mules to the Inch
In two colors-Size 34a28"

PRINTS!) ON HIGH-GRADE MAP PAPER
UP-TO-THE-MINUTE INFORMATION

INDICATING ALL AMATEUR AND STAND-
ARD BROADCANTINO STATIONS

WITH COMPLETE INDEX OF STATIONS
35c (POSTPAID)

THE COLUMBIA PRINT
1493 BROADWAY NEW YORK CITY

By Harry, the Office Boy
bias, and a little bias was quite apropos
when listening in on the convention.

The great event eclipsed in interest any-
thing that had taken place for the edifica-
tion and diversion of the radio audience
since Noah radiocast a call for fish, fowl
and flesh to attend the convention in the
Ark. While it was untrue that many can-
didates for the candidacies debated at the
Garden were disqualified by passing the
age limit, due to the protraction of the
balloting, it was true that persons who
got their first set, just to hear the con-
vention, were experienced radioists and
subscribers to RAmo WORLD before the
final adjournment was welcomed!

The whole nation halted its business
now and again to learn via radio what was
going on at the Garden. Jazz orchestras
on other dial settings got little attention,
but they had no means of knowing it,
except the incorrigible pessimism that in-
vests artistic mankind. Even the cook-
ing recipe enthusiasts, when they took
to the air, were like birds atop of clouds,
unheard by the teeming multitudes below.
When the cook book competitors are
tuned out, even by brides, it is a sure
sign that something of transcendental im-
portance is happening elsewhere.

Aspirants for the honors that the con-
vention was slow to bestow definitely on
any pair of statesmen were denied the
privilege of being first to inform their
families of how the fortunes of peace
were being distributed. The folk back
home simply scooped their loved ones by
listening in, and the fees for collect tele-
grams were charged to profit and loss in
the family budget. One trying experience,
however, was for the family of one as-
pirant to listen to thunderous cheers for
some opponent, and to hear the votes

Literature Wanted
THE names of readers of RADIO WORLD

who desire literature from radio obbers
and dealers, are published in RADIO
WORLD, on request of the reader. The
Annk below may be used, or a post card
or letter will do instead.
Service Editor,
Radio World,
1493 Broadway, New York City.

I desire to receive radio literature.

Name

City or town

State

Any particular kind of literature pre-

ferred?

Arthur C. Partride, Box 382, Augusta? Me.
. Al. Barnett, Jr., 218 E. Pike St., Pontiac, Minn.
Wm. W. Lang, 222 West 14th St., Wilming-

ton, Del.
IL C. Bergantz, 853 Montrose Blvd., Chicago.
Taco Laboratories, dealers, Box 1178, Milwau-

kee, Wis.
David S. Ross, 7 Wilson St., Roxbury, Mass.
M. L. Davis, 2226% West 26th Place, Los

Angeles.
Herman G. DaII, RR No. 2, Ridgewood, Ind.
E. Fitzpatrick, 5021 Wabash Ave., Chicago.
Edwin Schmale, Route No. 1, Box 68, Wheaton,

Ill.
Vernon Gresham, R. 2, Mayfield, Ky.
Mrs. Louise R. Hart, 1326 Fulton Ave., Bronx,

New York City.
Paul Kinman, Cantril, Ia.
Ivan Kean, care of j. W. Sheppard, 156 West

141st St., New York City.
Homer Wrightmyer, Piedmont, W. Va.
Joseph Marshall, 14 Hall St., New Bedford,

Mass.
M. Handley, 43 East Market St., Blairville, Pa.
H. H. Edwards, 619 Union Place, Niles, Mich.
Arthur Milavetx, Box 950, Virginia, Minn.
Arttone Co., Carl Mohr, 1610 Walnut St.,

Milwaukee, Wis.

going the wrong way. However, this was
one ordeal that radio taught the home -
folk to brave with histrionic efforts at
unconcern.

Next time there is a big convention like
that, such families and all other radioists
will know just what to do. They will get
somebody to build a million -hour storage
A battery for special imperishable tubes,
buy an Infinity B battery, manufactured
by the Everlasting Radio B Battery Com-
pany, install a lounge near the set, order
a month's rations, and go to it. .

Or use the lighting current, and warn
the power company to be prepared for'
a long siege.

But it was a great event, a thoroughly
thrilling and important series of occasions,
and if anybody didn't have a radio to
listen in, condolences are in order.

The clerk will please call the roll.

For Maximum Amplification Without
Distortion and Tube Noises

use the well known
Como Duplex Transformers

Push -Pull
Send for literature.

COMO APPARATUS COMPANY
446 Tremont St. Boston, Maas.

FAHNESTOCK CLIPS
"Popular Wherever Radio Is Used"

14 Sizes in Beautiful Display Cass
Dealers write for big money-

making proposition.

FAHNESTOCK ELECTRIC CO.
Long Island City, L- I.

71 THIRD AVE.

VACATION
RADIO

PORTABLE SETS
PARTS ACCESSORIES

MAIL ORDERS
Send for Price Met
NEW YORK CITY

The Popular Neutrodyne!
This receiver is rapidly becoming the "Old

Reliable." A five -tube tuned radio frequency
set that any inexperienced fan can operate.

SEE RADIO WORLD for March 15, 22 and
29, and get all the details which will enable
you to build this reliable and powerful five -
tube neutrodyne outfit. The three copies for
45c, or sent free if you send $6.00 for yearly
subscription. NOW!
RADIO WORLD, 1493 Broadway, N. Y. C.

HENLEY'S WORKABLE
RADIO RECEIVERS

An Authoritative 240 -Page Book on Practical Re-
ceiving Sets of Modern Design with Complete and

Explicit Directions for Building Them.
Written and Edited by a Staff of Radio Engineers of
Practical Experience and Best Theoretical Training.
Price $1.00 150 Diagrainds and i lluration

Specially made for thisst book.s
Tats new book contains complete and detailed de-

scriptions of many typee of receivers which, by
long experience. have proved to be the most setts -
factory from the viewpoints of selectivity, sensitivity,
convenience and economy of operation, dependability,
and signal quality. It gives in greatest detail, cir-
cuit and wiring diagrams, panel and baseboard lay-
outs, and drilling templates, so that any amateurmay build a But -easeful receiver from the directionsgiven.

It also includes a dlacusalon on the principlesunderlying eaeh circuit, and shows clearly hew totest and calibrate the receivers.
In order to help the Workable Radio Set builder.

who may not be familiar with the conventional sym-
bols used, in hooking UP a set, each of the receiv-ing sets Is Illustrated by a complete full pagediagrammatio drawing. showing Just where toattach the wires. losation of condensers, rheoststa,transformers, vacuum tubes. pion, jacks, etc.

THE COLUMBIA PRINT
1493 BROADWAY NEW YORK CITY
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Join the A. B. Cr. NOW
THE American Broadcast Club, formed

under the auspices of RADIO WORLD,
has for its object the promotion of the
welfare of the broadcast listeners of the
United States, Canada and Mexico

Membership is open to all interested in

ASuper
CRYSTAL

NEW NON-METALLIC
HOUSING ELIMINATES

SCRATCHES AND SQUEALING
Wonderful new arystal-bas millions of send -
are syoun-long life-cannot short-airouit.
FITS ANY STANDARD DETECTOR
At your dealers--otbenviee send Pureness VI.
and you will be supplied postoold. Write

for Reflex circuit 107.

Einc.dS. FM/IMO n
ie Condenser ducts

116 Seventh Avenue. New Toe* alT

iimMili11111111=111111,

Are you
getting

DX?

This book
will show
you how
to get
more!

It tells all about vacuum tubes and how to eontrol
them so as to get greatest D X, most volume and
longest lite from tubes and batteries. How to get
maximum regeneration. clearest signals. Tells how
vacuum tubes work.

ITS FREE! WRITE FOR IT TO
D X INSTRUMENT CO.

Dept. RW-721 Harrisburg, Penna.

RADIO and OTHER
TECHNICAL BOOKS

YOU NEED
Radio Teleg. and Telephone Receivers

for Beginners $0.75

Design Data for Radio Transmitters
and Receivers-M. B. Sleeper .75

Wireless In the Home-DeForest .15

Commercial Type Radio Apparatus-
M. B. Sleeper .75

A B C of Vacuum Tubes-Lewis 1.00
Operation of Wireless Telegraph Ap-

paratus .35

Lessons in Wireless Telegraphy .35

Radio Hookups-M. B. Sleeper .75
Construction of New Type Trans -At-

lantic Receiving Sets-M. B. Sleeper .75

1922 Consolidated Call Book .50
Radio Telephony 3.00
Radio Tel. & Tel 1.00
How to Pass Government Examina-

tions .50
How to Make a Standard C W Set .35
How to Conduct a Radio Club .50

Any book sent 011 receipt of price, post-
paid. 20% discount on any two books of
same title. The whole list of 15 books sent
for

$9.40
THE COLUMBIA PRINT
1493 Broadway, New York City

radio in any way, either as broadcast lis-
tener, dealer, manufacturer, wholesaler or
jobber.

A novel feature of the A. B. C. is that
membership entails no ditties or obliga-
tions whatever. There are no dues. All
you have to do is enroll. That will sig-
nify your interest in radio and make you
one of the thousands unselfishly united in
a common interest.

* * *

A. B. C. Editor :
A S. a regular reader of RADIO WORLD,
f-1 in my opinion the best in radio pub-
lications, I request membership in the A.
B. C. Thanks very much also for publish-
ing my list of DX stations.

F. C. ARNOLD.
104 No. West St., 'Waukegan, Ill.

* * *

NEW MEMBERS OF THE A. B. C.
Charles H. Zirkel, 534 Liberty Ave., Brooklyn.
H. M. Leavitt, 819 South 12th St., Lincoln,

Neb.
Leo Barnell, Sutton. Neb.
H. J. Elbourn, 1215 Broadway, Indianapolis.

Ind.
Frank Quick, 2046 South 26th St., Lincoln, Neb.
V. L. Hagerman, 27th and Randolph Sts., Lin-

coln, Neb.
H. E. Elbourne, 1347 North 37th St., Lincoln,

Neb.
H. V. Arney, 430 Elm St., Wabash, Ind.
Fred C. Watters, 412 Algonquin Ave., Detn.it.
E. Sherman, 41 South Seminary St., Galesburg.
E. A. Wilson, Box 459, Halifax, Canada.
Aerodyne Mfg. Co., dealers, 5217 Baum Blvd.,

Pittsburgh, Pa,
E. M. Herring. 586 East Oak St., Portland, Ore.
Robert C. Bartley, 5106 Baum Blvd., Pittsburgh,

Pa.
James Crosley, 332 Madison St., Denver, Col.
Lewis A. Clapp, West First St., Sandwich. Ill.
Wesley Blalock, Box 315, Montgomery, Ala.
Robert L. Dey. 150 South Pitt St., Carlisle, Pa.
Jacob Seigle, Box 145. Perry, Okla.

A TIP ON GRID RETURN
T X connecting the grid coil to the fila-

ment, first try connecting to the A- and
then try the A+ instead, seeing which
gives better results.

SUPER -HETERODYNE
FOR YOU!

An improved Super -Heterodyne at a low
price, complete, with map complete wiring
hook-up, schematic assembly of parts, wave
length calibration chart, accurate panel speci-
fications, detail of intermediate frequency
transformer construction, how to wind allthe coils, and complete constructional in-
formation so that anyone can build the out-
fit, in RADIO WORLD for May 31, June
7, 14, and 21. 15c a copy. The four copiesfor 60 cents, or start your subscription with
May 31.

RADIO WORLD, 1493 Broadway, N. Y. C.

A. B. C. Editor, RADIO WORLD,
1493 Broadway, New York City.

Please enroll me as a member of
the American Broadcast Club.
Name
Address
City or Town
State

PERITE
§'Ife "SELF-ADJUSTING- Rhcostat

PERFECT CIRCUIT
Simplifies wiring /

Eliminates
hand rheostats

RADIALL COMPANY
320 W. 42nd St..

N. Y.

Re5istance
Coupled

Amplification
The tone quality from a
DAVEN RESISTANCE
COUPLED AMPLIFIER is
the most perfect known to
the radio art.
The Daven Resisto-Coupler, Wus-
trated, greatly simplifies the con-
struction in building up one of
these distortionless amplifiers.
Sold everywhere $1.50

Read our booklet, "RESISTORS
- THEIR APPLICATION TO
RADIO RECEPTION," by Zeh
Bouck.

Price 15 cents
DAVEN RADIO CORP.

"ILESIETTOR SPECIALISTS"

9% Campbell Street
Newark, N. J.

VI iii

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD
RADIO WORLD 1493 Broadway, New York City

Please send me RADIO WORLD for months, for which

please find enclosed $

SUBSCRIPTION RATES:
Single Copy .15
Three Months 1.50
Six Months 3.00
One Year, 52 Issues 6.00
Add $1.00 a Year to Foreign
Postage; 50c for Canadian Post
Ke-
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Convention Was First Radio Marathon
THE Democratic Convention proved to
he the first radio Marathon in history,

aside from being the first radiocasting of
a Democratic Presidential Convention.
The radio fans had the better of it by far,
as delegates in considerable numbers had
to hie themselves home before a candidate
was selected, due to troubles at home and
in the purse. But the radioists had a fine
feast of enjoyment, listening to the ex-
citing totals, the brazen band and the
purling voice of the regular station an-
nouncers interrupting the conventional
raucous voices from Madison Square Gar-
den. And purse difficulties never dimin-
ished the fan's fun at all. The convention
required only a little extra drain on the
A and B batteries to keep the tubes os-
cillating, and the B batteries stood up
inexpensively well if the familiar C battery
was inserted with the C -F going to the
A- and the C- to the F of the AF
transformers. This gave the proper grid

DEALERS
Gut in touch with us
at once for PRICES
on BAKELITE. BAKELITE

ALSO FINEST QUALITY AERIAL WIRE

Marvel Radio Specialty Co.
132 Nassau Street New York City

PETER J. CONSTANT, INC.
91 Seventh Ave. New York City

Direct Factor,'
DISTRIBUTORS FOR

25 Leading Manufacturers

ARAGON
SILVER RHEOSTAT

The most attractive
Rheostat on the 750
market. Smooth 011d-
ing-and with perfect
contact.

ARAGON RADIO CO.
6 E. LAKE ST. CHICAGO

NEW TUBES
MANUFACTURERS' SALE

Price, $2.25 each
All Types-All Guaranteed

Send No Money-Pay Postman

WALTER SCOTT & CO.
636 HIGHLAND AVE., NEWARK, N. J.

THERE IS A BRAND-NEW

CRAM'S RADIO MAP
(New Edition)

lust Issued with all the very latest broadcasting
(nations and information.

ALL THE STATIONS OF THE
UNITED STATES AND CANADA
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By Harry, the Office Boy
bias, and a little bias was quite apropos
when listening in on the convention.

The great event eclipsed in interest any-
thing that had taken place for the edifica-
tion and diversion of the radio audience
since Noah radiocast a call for fish, fowl
and flesh to attend the convention in the
Ark. While it was untrue that many can-
didates for the candidacies debated at the
Garden were disqualified by passing the
age limit, due to the protraction of the
balloting, it was true that persons who
got their first set, just to hear the con-
vention, were experienced radioists and
subscribers to RADIO WORLD before the
final adjournment was welcomed!

The whole nation halted its business
now and again to learn via radio what was
going on at the Garden. Jazz orchestras
on other dial settings got little attention,
but they had no means of knowing it,
except the incorrigible pessimism that in-
vests artistic mankind. Even the cook-
ing recipe enthusiasts, when they took
to the air, were like birds atop of clouds,
unheard by the teeming multitudes below.
When the cook book competitors are
tuned out, even by brides, it is a sure
sign that something of transcendental im-
portance is happening elsewhere.

Aspirants for the honors that the con
vention was slow to bestow definitely on
any pair of statesmen were denied the
privilege of being first to inform their
families of how the fortunes of peace
were being distributed. The folk back
home simply scooped their loved ones by
listening in, and the fees for collect tele-
grams were charged to profit and loss in
the family budget. One trying experience,
however, was for the family of one as-
pirant to listen to thunderous cheers for
some opponent, and to hear the votes

Literature Wanted
THE names of readers of RADIO WORLD
n who desire literature from radio jobbers

and dealers, are published in RADIO
WORLD, on request of the reader. The
blank below may be used, or a post card
or letter will do instead.
Service Editor,
Radio World.
1493 Broadway, New York City.

I desire to receive radio literature.

Name

City or town
State

Any particular kind of literature pre-

ferred?

Arthur C. Partride, Box 382, Augusta: Me.
Al. Barnett, Jr., 218 E. Pike St., Pontiac, Minn.
Wm. W. Lang, 222 West 14th St., Wilming-

ton, Del.
IL C. Bergantz, 853 Montrose Blvd., Chicago.
Taco Laboratories, dealers, Box 1178, Milwau-

kee, Wis.
David S. Ross, 7 Wilson St., Roxbury, Mass.
M. L. Davis., 222656 West 26th Place, Los

Angeles.
Herman G. Dall, RR No. 2, Ridgewood, Ind.
E. Fitzpatrick, 5021 Wabash Ave., Chicago.
Edwin Schmale, Route No. 1, Box 68, Wheaton,

Vernon Gresham, R. 2, Mayfield, Ky.
Mrs. Louise R. Hart, 1326 Fulton Ave., Bronx,

New York City.
Paul Kinman, Cantril, Ia,
Ivan Kean, care of J. W. Sheppard, 156 West

141st St., New York City.
Homer Wrightmyer, Piedmont, W. Va.
Joseph Marshall, 14 Hall St., New Bedford,

Mass.
M. Handley, 43 East Market St., Blairville_,_Pa.
H. H. Edwards, 619 Union Place, Niles, Mich.
Arthur Milavetx, Box 950, Virginia, Minn.
Arttone Co., Carl Mohr, 1610 Walnut St.,

Milwaukee, Wis.

going the wrong way. However, this was
one ordeal that radio taught the home -
folk to brave with histrionic efforts at
unconcern.

Next time there is a big convention like
that, such families and all other radioists
will know just what to do. They will get
somebody to build a million -hour storage
A battery for special imperishable tubes,
buy an Infinity B battery, manufactured
by the Everlasting Radio B Battery Com-
pany, install a lounge near the set, order
a month's rations, and go to it. .

Or use the lighting current, and warn
the power company to be prepared for'
a long siege.

But it was a great event, a thoroughly
thrilling and important series of occasions,
and if anybody didn't have a radio to
listen in, condolences are in order.

The clerk will please call the roll.

For Maximum Amplification Without
Distortion and Tube Neches

use the well known
Como Duplex Transformers

Push -Pull
Send for literature.

COMO APPARATUS COMPANY
446 Tremont St. Boston, Maas.

FAHNESTOCK CLIPS
"Popular Wherever Radio Is Used"

14 Sizes in Beautiful Display Case
Dealers write for big money-

making proposition.

FAHNESTOCK ELECTRIC CO.
Long Island City, L. I.

All
71 THIRD AVE.

VACATION
RADIO

PORTABLE SETS
PARTS ACCESSORIES

MAIL ORDERS
Need for Price List

NEW YORK CITY

The Popular Neutrodyne!
This receiver is rapidly becoming the "Old

Reliable." A five -tube tuned radio frequency
set that any inexperienced fan can operate.

SEE RADIO WORLD for March 15, 22 and
29, and get all the details which will enable
you to build this reliable and powerful five -
tube neutro3yne outfit. The three copies for
45c, or sent free if you send $6.00 for yearly
subscription. NOWI
RADIO WORLD, 1493 Broadway, N. Y. C.

HENLEY'S WORKABLE
RADIO RECEIVERS

An Authoritative 240 -Page Book on Practical Re-ceiving Sets of Modern Design with Complete and
Explicit Directions for Building Them.

Written and Edited by a Staff of Radio Engineers of
Practical Experience and Best Theoretical Training.

150Prie $.0 Diagrams and Illustrations
Specially made for this book.

new book contains complete and detailed de-
sert ti n many types of receivers which, by
experience,have proved to be the most 'atta-

theviewpoints of selectivity. sensitivity,fromp10

0f

convenience and economy of operation. dependability,
and signal quality. It gives In greatest detail, cir-
cuit and wiring diagrams, panel and baseboard lay-
outs, and drilling templates, so that any amateur
may build a successful receiver from the directional
giveltn. also Include. a discussion on the principlesunderlying each circuit, and shows clearly how totest and calibrate the receivers.

In order to help the Workable Radio Set builder,
who may not be familiar with the conventional sym-bols used, in hooking up a set, each of the reedy.
Ina sets is Illustrated by a complete full Patediagrammatic drawing. showing Just where toattach the wires, losation of condensers. rheostats.transformers, vacuum tube,, plugs, Jacks. etc.

THE COLUMBIA PRINT
NEW YORK CITY1493 BROADWAY
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Join the A. B. C. NOW
THE American Broadcast Club, formed

under the auspices of RADIO WORLD,
has for its object the promotion of the
welfare of the broadcast listeners of the
United States, Canada and Mexico

Membership is open to all interested in

ASuper
ittl,\T CRYSTAL

NEW NON-METALLIC
HOUSING ELIMINATES

SCRATCHES AND SQUEALING
Wonderful new arystal-bas millions of Sonsi-
tire spots-long life --cannot short-eireult
FITS ANY STANDARD DETECTOR
At your dealers-otherwise eend numbs.. Prios
sod you will be supplied PostPsid Write

for Reflex ensult 107.

as. Freshman
O Condenser ads

106 Seventh Avenue, Ness York Oty

Are you
getting

DX?

This book
will show
you how
to get
more!

It tells all about vacuum tubes and how to tontrol
them so as to get greatest D X. mast volume and
longest life from tubes and batteries. How to get
maximum regeneration, clearest signals. Tells how
vacuum tubes work.

IT'S FREE! WRITE FOR IT TO

D X INSTRUMENT CO.
Dept. RW-721 Harrisburg, Peru..

RADIO and OTHER
TECHNICAL BOOKS

YOU NEED
Radio Teleg. and Telephone Receivers

for Beginners 50.75

Design Data for Radio Transmitters
and Receivers-M. B. Sleeper .75

Wireless in the Home-DeForest .15

Commercial Type Radio Apparatus-
M. B. Sleeper .75

A B C of Vacuum Tubes-Lewis 1.00
Operation of Wireless Telegraph Ap-

paratus .35

Lessons in Wireless Telegraphy .35
Radio Hookups-M. B. Sleeper .75
Construction of New Type Trans -At-

lantic Receiving Sets-M. B. Sleeper .75

1922 Consolidated Call Book .50
Radio Telephony 3.00
Radio Tel. & Tel 1.00
How to Pass Government Examina-

tions .50

How to Make a Standard C W Set .35

How to Conduct a Radio Club .50
Any book sent on receipt of price, post-

paid. 20% discount on any two books of
same title. The whole list of 15 books sent
for

$9.40
THE COLUMBIA PRINT
1493 Broadway, New York City

radio in any way, either as broadcast lis-
tener, dealer, manufacturer, wholesaler or
jobber.

A novel feature of the A. B. C. is that
membership entails no duties or obliga-
tions whatever. There are no dues. All
you have to do is enroll. That will sig-
nify your interest in radio and make you
one of the thousands unselfishly united in
a common interest.

* * *

A. B. C. Editor:
A S a regular reader of RADIO WORLD," in my opinion the best in radio pub-

lications, I request membership in the A.
B. C. Thanks very much also for publish-
ing my list of DX stations.

F. C. ARNOLD.
104 No. West St., Waukegan, Ill.

* * *

NEW MEMBERS OF THE A. B. C.
Charles H. Zirkel, 539 Liberty Ave., Brooklyn.
H. M. Leavitt, 819 South 12th St., Lincoln,

Neb.
Leo Barnell, Sutton. Neb.
H. J. Elbourn, 1215 Broadway, Indianapolis,

Ind.
Frank Quick, 2046 South 26th St., Lincoln, Neb.
V. L. Hagerman, 27th and Randolph Sts., Lin-

coln, Neb.
H. E. Elbourne, 1347 North 37th St., Lincoln,

Neb.
H. V. Arney, 430 Elm St., Wabash, Ind.
Fred C. Watters. 412 Algonquin Ave., Detnit.
E. Sherman, 41 South Seminary St., Galesburg.
E. A. Wilson, Box 499, Halifax, Canada.
Aerodyne Mfg. Co., dealers, 5217 Baum Blvd..

Pittsburgh, Pa.
E. M. Herring, 586 East Oak St., Portland, Ore.
Robert C. Bartley, 5106 Baum Blvd., Pittsburgh,

Pa.
James Crosley, 332 Madison St., Denver, Col.
Lewis A. Clapp, West First St., Sandwich. III.
Wesley Blalock, Box 315, Montgomery, Ala.
Robert L. Dey. 150 South Pitt St., Carlisle. Pa.
Jacob Seigle, Box 145, Perry, Okla.

A TIP ON GRID RETURN

IN connecting the grid coil to the fila-
ment, first try connecting to the A- and

then try the A+ instead, seeing which
gives better results.

SUPER -HETERODYNE
FOR YOU!

An improved Super -Heterodyne at a low
price, complete. with map, complete wiring
hook-up, schematic assembly of parts, wave
length calibration chart, accurate panel speci-
fications, detail of intermediate frequency
transformer construction, how to wind allthe coils, and complete constructional in-formation so that anyone can build the out.fit, in RADIO WORLD for May 31, June
7, 14, and 21. 15c a copy. The four copiesfor 60 cents, or start your subscription with
May 31.

RADIO WORLD, 1493 Broadway, N. Y. C.

A. B. C. Editor, RADIO WORLD,
1493 Broadway, New York City.

Please enroll me as a member of
the American Broadcast Club.
Name
Address
City or Town
State

PERITE
.gfc 'SELF-ADJUSTING" Rheostat

PERFECT ci,;("eV-v CIRCUIT
Simplifies wiring

Eliminates
hand rheostats

RADIALL COMPANY
320 W. 42nd St..

N. Y.

Resistance
Coupled

Amplification
The tone quality from a
DAVE N RESISTANCE
COUPLED AMPLIFIER is
the most perfect known to
the radio art.
The Daven Resisto-Coupler, illus-
trated, greatly simplifies the con-
struction in building up one of
these distortionless amplifiers.
Sold everywhere $1.50

Read our booklet, "RESISTORS
- THEIR APPLICATION TO
RADIO RECEPTION," by Zeh
Bouck.

Price 15 cents
DAVEN RADIO CORP.

"RESISYr011 SPECIALISTS"

9% Campbell Street
Newark, N. J.

billilll

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD
RADIO WORLD 1493 Broadway. Net, York Cu)

Please send me RADIO WORLD fo. months, for which

please find enclosed $

SUBSCRIPTION RATES:
Single Copy $ .15
Three Months 1.50
Six Months 3.00
One Year, S2 Issues 6.00
Add $1.00 a Year to Foreign
Postage, 50c for Canadian Post
ate.

...........
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How England Solves Radiation Problem
LONDON.

THE British Broadcasting Company, Ltd.,
which has a monopoly of broadcasting

in England, under its charter, while occupy-
ing a semi-official position, is yet a com-
mercial undertaking. The listeners -in are

IS YOUR NEUT RIGHT?
To revitalize unneutralinable Neutrodynes, we devised
this Made( Coast -to -Coast Circuit. Uses some panel.
etc.. as Neut. except three leas parts. Merely rewire. &m-
esas certain. Necessary stabiliser, 12 feet gold sheathed
wire. circuit end complete. simple thetrumlons-115.1111
prepaid. Many have already rebuilt their Newts ---and
written wonderful testimonials. Thousands will do it.
Be FIRST-bare the finest Are tube set in year neigh-
borhood. revitalise others' Neuta. Dem:rialto. eta -
10e. Radio Lists-fe. Stamps accepted.

KLADAG LABORATORIES, Kent, Oble

PRE -AMPLIFIER
A Madill Frequently AmpIllier of
TREMENDOUS POWER

Gets distance, veisse. less Halle.
Attestable to any mesh/ism set.

Price somelete with tube. $25.110.
Send for Circular

S. A. TWITCHELL
1930 Western Avenue Minneapolis. Mien.

THOUSANDS find It profitable be buy
from us direct by mail. Build your mot,

using standard parts at the lowest New
York prices.

SEND FOR PRICE LIST
DIXIE RADIO COMPANY

133 7th Ave. New York Qty

SOMETHING NEW
Green Radio Applause Cards

Bound In Book Form
with nubs on which records of Radio Artist arekept after card Is detached and sent, a Log Book
and Card combined, all for le. 25 CARDS 25e.Sent by mall postpaid. No stamps. Address

PLATTSBURGH RADIO SUPPLY CO.
PLATTSBURGH. N. Y.

DEALERS: Write for sample and terms.

COAST TO COAST
Every Turn STAR <NO

cA Tap COIL s"_oldering
SEND FOR LITERATURE

STAR RADIO PRODUCTS CO.
711 S. DEARBORN ST. CHICAGO. ILL.

its customers, but the Broadcasting Com-
pany has no authority to enforce the regu-
lations other than through the Post Office,
from which branch of the Government it
obtains its authority to operate.

The Postmaster General, by whom licenses
to operate receiving sets are granted, issues
certain regulations which are printed on
the reverse side of the licenses. Under these
circumstances, the attitude of the British
Broadcasting Company has been purely
educational. They commenced by having a
brochure printed in very large numbers, ex-
plaining re -radiation and oscillation. The
text of this brochure follows:

What Reaction Means
By P. P. Eckersley

Chief Engineer of the B. B. C.
I should like to try and explain exactly, and in

simple words, what reaction means.
1. The terms reaction, oscillation, heterodyn-

ing, howling, mean the same thing.
2. Any valve (tube) receiver may be made to

oscillate, and so cause interference by reaction,
oscillation, heterodyning howling, etc. A crystal
set can never offend. When a valve receiver is
handled in this way, it may cause a howling
noise in every receiver in an area of 75 squaremiles around the offender.

3. If a howling noise is heard in your own
receiver, it may be you, or it may be someone
else. To test if it is you, perform the following
operation:

Alter the tuning of your aerial and listen to
the bowl. If the howl changes its note sympa-
thetically with your tuning, it is you. If the
intensity only of the note changes, it is not you.

4. Reaction occurs on a set by the following
means:

A Single Valve Set
A coil is connected in the lead from the high-

tension battery to the anode (grid) of the valve
via the phones. This coil is coupled variably tothe aerial circuit. The tighter the coil is coupled,
the louder the signals up to a point (and providedthe set is working properly).

After a certain degree of coupling is obtained,
the set will oscillate and cause howling, and the
signals will be distorted. It is useless to use toomuch reaction, both from your point of viewand that of your neighbors.

A Two Valve Set
Use only reaction on the second valve, if youmust use it. The reaction coil is coupled to the

tuned anode circuit inductance. This circuit can
WHAT IS AN INVENTION?

How to obtain a patent and other valuable Infor-
mation is supplied In our FREE Booklet.

Write for a copy today
MANUFACTURERS PATENT CO., Inc.

70 WALL STREET, NEW YORK

interfere just as badly as any other if the reac-tion coil is too tightly coupled. It can also oscil-late without a reaction coil. Keep down the
coupling between stray leads to avoid this, and
avoid stray wiring everywhere.

It is not In the scope of this article to go morefully than this into the subject, but if from the
above you find you are oscillating, please, for the

(Concluded on next page)

ItirtttEl FECi0 Fuse 42.50
*100.00 reward if you can blow your tubes with thisprotector In your damn &exordia( to our instniationa.
SUPER UUTRADYNB Transformers, complete set ta-eluding blue print

$111.119ULTRA SYNOIDIODYNII Cells, set of three $7.1111Including blue print. With tandmwry 017.06DBALERS and JOBBERS, we have en attractiveterritory Proixeltion
THE STANLEY RADIO COMPANY, Munching/etre2947 Lorain Avenue Cleveland, Obis

RADIO CRYSTALS
MOUNTED, UNMOUNTED, BULK

Peaked antler your ewe label If &dried.
Dealers and Jobbers-Write us for lowest

prices on Quality Crystals.
MELODIAN CO. OF AMERICA

INDEPENDENCE, MISSOURI

RADIO RECORD
Keep permanently bound record of all Maltese
you have reeelved and how you received them.
Radio Record 5i/s " lines. All broad-casting stations listed, and Indexed with spies forunw stations -51.00 Postpaid.

THE BEADLE PRINTING CO.
MITCHELL SOUTH DAKOTA

Applause Cards 60 for $1.00 Postpaid.

$ 1 5 Set Gets 2,000 Miles
The Essex Radio Spatial. the reeelvIag wit with
 conscience. pets you more distant statics/ Mom
and sweeter than sets meting ten times Its orbs.
$15 Set complete with cabinet, without bibs or
batteries. $20 Sat complete with whiner. kegand batteries.

ESSEX RADIO SERVICE
617 West 125th St. New York

11, pilicd information on request.

Mailing Lists
Will help yyou increSend

roe FRcc
ase Bales

tutnletflocres,z,obe.thottetio, of ..,c_tillostot:ifictl.3:

ern National -State an

11-3uA ii!o/Pr bfruy'''arequn.ndBman'"teeold 5 7:: n:h

For Your Summer Vacation and For New Subscribers Only
Subscribe NOW and Receive Another Radio

Publication Without Extra Cost
Radio World has made arrangements

-to offer a year's subscription for
-any one of the following publications
-with one year's subscription for
-RADIO WORLD,
-RADIO NEWS or
-POPULAR RADIO or
-RADIO BROADCAST or
-WIRELESS AGE or
-RADIO DEALER or
-RADIO (San Francisco).

This is the way to get two publications
-for the price of ones
-Send $1.00 today for RADIO WORLD
-for one year (regular price
-for 52 numbers)
-and select any one of the other
-six publications for twelve months-
-Add MOO a year extra for
-Canadian or Foreign postage.
-Present RADIO WORLD subscribers
-can take advantage of this offer by
-extending subscriptions one year NOW.
-Or order thru your newsdealer.

RADIO WORLD'S SPECIAL TWO -FOR -PRICE -OF -ONE SUBSCRIPTION BLANK
RADIO WORLD, 1493 Broadway, New York Qty.
Enclosed find $6.00, for which send me RADIO WORLD for twelve months (52 numbers, beginning
and also without additional cost, Radio News, or Popular Radio, or Radio Broadcast, or Wireless Age, or Radio Dealer, or Radio for twelvemonths, beginning Pit a circle around the other publication you want.
Indicate if renewal Name
This Offer Good
Until
July 25, 1924

Street Address
City and State
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How to Test
Oscillation

(Concluded front preceding page)
sake of the enjoyment of hundreds of other
Around yoll, take steps to stop it.

WE REPAIR
RADIO TUBES

WD.I _52.50 13V.2 $1.50
W0.12 ... 2.50 DV -SA 1.50
UV -200 .. 2.50 UV199 2.59
UV201 .. 2.50 0-200 2.50
C.I00 ... 2.50 UV201A 2.50
C.301 ... 2.50 C301A 2.10
DV 6 .... 2.50 Maroon' 2.10
DV1 . 2.50 Moorhead 2.10
6 v Plain Detester 2.50
6 v. Plain Amplifier 1.5g

Mali orders eolleited and
Promptly attended to.

Dealers and agents write for
special discounts.

H. & H. RADIO CO.
P. 0. Box zt-n

Clinton -Hill Station Newark. N. J.

"SUPER -HET'
THAT GOT SCOTLAND

Build Your Own "Rolls-Ftoyoe"

SPECIAL KIT OFFER
Kit comprising 3 Rens Intermedlete
Trim/Yemen, I Rea. 10.000 meter 39.50Coupler. I Rases Oscillator Coupler..

Dealers write for special offer.
If your dealer cannot supply you, send his

name and your remittance direct to

SUPER -SALES -SERVICE
Mall Order Department: 214 WEST 34th STREET

Factory: 112 CHAMBERS STREET
NEW YORK CITY

FREE: Descriptive Catalogue on requeet.

THEY'RE SHOT!
That's the common expression when using dry "B"
batteries. Purchase the economy way. Put together
a "Hawley" rechargeable 'B" storage battery at dry
cell prices. These are put up in various size unite
by the obleat and largest pioneer dealer in this Itra
and consist of everything for the actual construction
of battery with the highest quality material such ea
special flat bottom glass *ells, rubber stoppers. eta..
together with large adze Edison elements. Bold en
an unconditional guarantee of greater volume, clear-
ness and satiefaction or your money refunded with
no ifs nor ands. An 8 -page illustrated folder of in-
struction, showing simple putting together, making
of charger and charging free with all order.. Com-
plete unite as follows: 22 volt, 52.95; 45 -volt. $5.75;
90 -volt. 58.95; 100 -volt, $9.95; 135 -volt, $12.75;
200 -volt, $17.90. Complete sample cell 35e prepaid.
Wanted dealers to write. "A" batteries at macial
Prices. Order direct or write for my literature and
30 -day trial offer and guarantee. Orders shipped name
day received. B. W. SMITH. DANBURY, CONN.

"ROLLS ROYCE"
RADIO TUBES
Like their name. significant of
duality. Durable end powerful.
Bring in distance with e was.
imum of volume and clearness.
Type 200-5 volts, 1 ampere

Detector Tube
Type 201A-5 .olts. .25 amperes

/, Amplifier and Detector
Type 199-3-4 volts. .06 amperes

Amplifier and Detector
Type 199-3-4 volts, .06 amperes

With Standard Brae -Ampli-
fier and Detector

Type 12-194 volts..25 amperes
Platinum Pilamente-Ampli-
fier and Detector

of Radio Tubes" $250
ALL TYPES

Type 202 Five (5) Weft Transmitter $3.00EVERY TUBE GUARANTEED
to work In Radio Frequency. Especially adapted
for Neutrodyne, Reflex and Super Heterodyne Sets.

Shipped Panel Post C. 0. O.
When ordering mention type.

Rolls Royce Tube CO.
21 Norwood St. Dept. W Nowt. N. 1.

If in trouble, consult your local Radio Society.

Don'ts for Listeners
Don't do it.
Don't think that a two -valve set with reaction

on the second valve will not interfere. Without
special precautions, it will.

Don't tune in a station by receiving its howl
first, tuning to the silent point, and then relax-
ing the reaction coll.

Don't have a set that can only be adjusted
in this way, unless it is guaranteed by the
makers not to offend.

Don't have a home-made set that has not got
an adequate factor of safety, and therefore re-
quires intense reaction.

Don't, PLEASE, do it.

Supplementary Information on Oscillation
Briefly. the following is the way to test if you

are oscillating:
You hear a howl in your phones or loud

speaker.
If the note of the howl varies sympathetically

with the movement of the handles on your set
you are oscillating; the note (or pitch) of the
howl will be chiefly influenced by your tuning
Adjustment (probably a condenser or variometer).

If the note of the tuneful howl vanes with
your tuning adjustments it is you. Twist your
adjustments so that the howl vanishes. If
broadcasting is not on you can't howl, but you
can tell if you are oscillating by tapping the
aerial with your finger. If you are oscillating
you will hear clicks in the phones, rubbing the
finger on the rough part of the terminal will give
a rasping sound. This is a good test to try
adjustments when broadcasting is not on -and
will help you to find out what makes your set
oscillate.

Numerous letters complaining of oscil-
lation have been received by the Broad-
casting Company. As regards London
they are all carefully plotted, and a copy
is sent in each case to the Radio Society
of Great Britain for the local society. If
either of these bodies has any experienced
individual on the spot, he is asked to go
to the house of the complainant and ad-
vise him. Often, of course, it is a ques-
tion of altering an aerial; at other times
the situation is such that there is little
that can be done.

As regards the number of complaints,
the proportion is reported to be extra-
ordinarily small. A form was put into ;:he
organ of the Broadcasting Company -the
Radio Times -asking for information as
to oscillation. Although this paper has
an issue comparable with the number of
license holders, only some 600 or 700 com-
plaints were returned. Some districts are
now very much worse than others, and
notably where there is a large residen-
tial population with detached or semi-
detached houses, with small gardens,
where it is only possible to fix the aerials
parallel. But owing to the amicable way
in which the matter has been treated, it
is thought that the trouble is gradually
being cured, and while of course there
will always be a certain amount of ob-
struction to the broadcasting, where pos-
sible, obstruction is being removed.

[The above information was obtained by
RADIO WORLD through the courtesy of Rob-
ert B. Macatee, American Consul in Lon-
don.]

Jester's Dictionary
DISTANCE -Something that will make

prevaricators of us all.
GROUND WIRE -A wire used to anchor

one's set firmly to terra firma. Com-
pare ground hog.

GRID LEAK -The common cause for
sloppy reception and appearance of
some radio sets.

The Ultimate Radio Receiver

THE FLEX -0 -DYNE CO.
1674 Broadway (At 52nd St.)

New York, N. Y.
Circle 4569

MAHOGANITE
and BLACK

RADION PANELS

-
DIALS, KNOBS. TUBING, SOCKETS

MAHOGANITE BINDING POSTS

"THAT SPECIAL SIZE' FOR YOUR
PHONOGRAPH, PORTABLE OR SUPER

ALL STOCK SIZES
WHOLESALE RETAIL

.Send for Complete Price List
New York Hard Rubber Turning Co.
212 Centre Street New York City

"GET HASTINGS, NEB."
We Will Mail Free the Hook-up of
4

11110Ch Kilo Koupler"
Most Wonderful Coil

A CIRCUIT WELL WORTH WHILCI
Build a two -tubs est ise etas@ of R. F., Wad
neetredyse erlthiple, and detests. Full details is
(ladle World. Issue April 12. Sand 15 ....t..
David Killoch Company

Dodge Bulidbag, 4S West Broadway
Cert.,. Part Maim. New York City

HOW To MAKE THE

? 7 7 ? 7 7 7
What shall we call it?

.) ill
0

After a great deal of experimenting and tenting.
we have evolved what is undoubtedly the most sen-
sitive. molt selective, and moat satisfactory two
tube receiver which has ever been designed. In
fact. it is more muftis. than any three tube re-
ceiver. more so than all but a few. a very few,
four and are tube reeeirers.

The receiver uses but two tubes, and yet it Is
extremely sensitive. equal in this renpe.t to the
five tube tuned radio frequency receivers Noah sa
the neutrodyne. By that we mean that under ordi-
narily good conditions. the receiver will bring In
stations from all over the country on the loud
speaker! And with but two tubes!

SELECTIVITY. No more selective receiver has
ever been made. Local stations may be tuned out.
end stations a thousand miles or more can be
tuned In without the lout interference, even If
their wavelengths are but a few meter. mart,

TONE. A crystal detector is used. and as a
consequence. the tone is perfect. There la nohowling, and no radiation.

PRICI0. At the east of an ordinary two tube
receiver. you can make this super -sensitive, super.
selective super receiver. In the directions Instruc-
tions are even, so that with a little wort, and
at no ecet, you can use low priced epperatus and
.0 *hangs this, that it is equal in Widens"' to the
highest priced ouipment. This alone Is worth
the price of the direction many times over.

H Yee en veins to build a moion., if yeabuild receivers ter others, or if you are Wee be
build any kind of  reeelvar, you should ardor today.

We mill the complete outfit of parts for this re-
ceiver. assembled, ready foe wiring. or we all the
receiver. ready for operation, with a guarantee of
perfect result,.

When you order your directions, suggeet  game
for this wonderful revolver. As soon as  &Olds".
tory name is received. we shell present to the per-
son she suggested It, one of these receivers. made
from the beet parts which mosey will buy. Willyou be the winner? Ordee met

PRICE - Complete Instructions, hook-up,
diagrams, etc., etc.

$1.50
Dealers! Write us for prices on

this lightning seller.

The Biltmore Radio Co.
Dept. W-4 Boston 30, Mass.
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How England Solves Radiation Problem
LONDON.

Pr HE British Broadcasting Company, Ltd ,

which has a monopoly of broadcasting
in England, under its charter, while occupy-
ing a semi-official position, is yet a com-
mercial undertaking. The listeners -in are

IS YOUR NEUT RIGHT?
To revitalize unneutralloable Neutrodynes, we devised
this Bladed Coast -to -Coast Circuit. Uses same panel,
etc.. as Rent, except three less parts. Merely rewire. Sum
ems oertain. Necessary stabilizer, 22 feet gold sheathed
wire, circuit and complete, simple Inatructlomo-115.16
prepaid. Many have already rebuilt their Neuts-end
written wonderful testimonials. Thousands will do it.
Be IrDIST-have the Onset five tube set In your nelsh-
borhood, revitalize others' Routs. Description, ete.-
10e. Radio Lists -2e. Stamps seeepted.

KLADAG LABORATORIES. Kent. Mile

PRE -AMPLIFIER
A RadI Freemason Amplifier
TREMENDOUS POWER

Gets (nehmen yetansa. less Natio.
Attachable fa my resolving est

Price swath with tube. 225.50.
Send for Circular

S. A. TWITCHELL
1930 Western Avenue Minneapolis. Nina.

THOUSANDS find it profitable Is be
from us direct by mail. Build your set,

using standard parts at the lowest New
York prices.

SEND FOR PRICE LIST
DIXIE RADIO COMPANY

133 7th Ave. New York Clity

SOMETHING NEW
Green Radio Applause Cards

Bound hs Book Form
with stubs on which record. of Radio Artist arekept after card is detached and sent,  Log Bookand Card combined, all for le. 25 CARDS 25e.Sent by mall postpaid. No stamps. Address

PLATTSBURGH RADIO SUPPLY CO.
PLATTSBURGH, N. Y.

DEA.LEBB Write for sample and terms.

COAST TO COAST
Her.), Turn S TAR

ldc/I Tap CO IL Yoerini
SEND FOR LITERATURE

STAR RADIO PRODUCTS CO.
711 S. DEARBORN ST. CHICAGO, ILL.

Its customers, but the Broadcasting Com-
pany has no authority to enforce the regu-
lations other than through the Post Office,
from which branch of the Government it
obtains its authority to operate.

The Postmaster General, by whom licenses
to operate receiving sets are granted, issues
certain regulations which are printed on
the reverse side of the licenses. Under these
circumstances, the attitude of the British
Broadcasting Company has been purely
educational. They commenced by having a
brochure printed in very large numbers, ex-
plaining re -radiation and oscillation. The
text of this brochure follows :

What Reaction Means
By P. P. Eckersley

Chid Engineer of the B. B. C.
I should like to try and explain exactly, and in

simple words, what reaction means.
1. The terms reaction, oscillation, heterodyn-

ing, howling, mean the same thing.
2. Any valve (tube) receiver may be made to

oscillate, and so cause interference by reaction,
oscillation, heterodyning, bowling, etc. A crystalset can never offend. When a valve receiver is
handled in this way, it may cause a howling
noise is every receiver in an area of 75 squaremiles around the offender.

3. If a howling noise is heard in your ownreceiver, it may be you, or it may be someone
else. To test if it is you, perform the following
operation:

Alter the tuning of your aerial and listen tothe bowl. If the howl changes its note sympa-
thetically with your tuning, it is you. If theintensity only of the note changes, it is not you.

4. Reaction occurs on a set by the following
means:

A Single Valve Set
A coil is connected in the lead from the high-

tension battery to the anode (grid) of the valvevia the phones. This coil is coupled variably to
the aerial circuit. The tighter the coil is coupled,
the louder the signals up to a point (and providedthe set is working properly).

After a certain degree of coupling is obtained,
the set will oscillate and cause howling, and thesignals will be distorted. It is useless to use too
much reaction, both from your point of viewand that of your neighbors.

A Two Valve Set
Use only reaction on the second valve, if youmust use it. The reaction coil is coupled to the

tuned anode circuit inductance. This circuit can
WHAT IS AN INVENTION?

How to obtain s patent and other valuable Infor-
mation Is supplied In our FREE Booklet.

Write for a copy today
MANUFACTURERS PATENT CO., Inc_

70 WALL STREET, NEW YORK

interfere just as badly as any other if the reaction coil is too tightly coupled. It can also oscil-late without a reaction coil. Keep down the
coupling between stray leads to avoid this, and
avoid stray wiring everywhere.

It is not in the scope of this article to go more
fully than this into the subject, but if train the
above you find you are oscillating, please, for the

(Concluded on next page)

1E11E11.21 FECi0 Fuse $2.50
3100.00 reward It you son blow your taboo with thisprotector to your eiroult according to our inetreetians
SUPER 111/17LADTNE Transformers, complete met Is -eluding blue print 114.911ulnae SYNCIEBODYN11 Collo, set on three 87.94Including blue print. With condenser. 817.99DEALERS and JOBBERS, we ham an attractiveterritory Proposition.
THE STANLEY RADIO COMPANY. Manufastmers
2947 Lorain Avenue Cleveland, Oblo

RADIO CRYSTALS
MOUNTED, UNMOUNTED, BULK

Packed ender year ewe label If Mitred.
Dealers and Jobbers-Write us for lowest

prices on Quality Crystals.
MELODIAN CO. OF AMERICA

INDEPENDENCE, MISSOURI

RADIO RECORD
Keep permanently bound reword of all tallow.you have received and bow you resolved thus.
Radio Record 5./s" x 14"-600 lines. All bread -costing stations listed. and Indexed with apace farnew 'talons--31.00 Postpaid.

THE BEADLE PRINTING CO.
MITCHELL SOUTH DAKOTA

Applause Cards 60 for $1.00 Postpaid.

$15 Set Gets 2,000 Miles
The Essex Radio itheslal, the receirthe est vita
e manholes. one you meth distant dances Soarer
cud sweeter than sets resting tee tam Its pries.119 Set complete with cabinet, witbeot tithe erbatteries. 320 Set complete with ablest. tube
and batteries.

ESSEX RADIO SERVICE
617 West 125th St. New York

1)etrzzle'd int orrnation on request.

Mailing Lists
Will help you increase sales
Send for FREE catakst rooPtand prices on thousand@ of ciassinednames of your best Droo=r=1:
ers -Flational.State an
oak. Professions. Rosiness Concerns.
(IC/ Guaranteed C
7 /0 by refund of each

For Your Summer Vacation and For New Subscribers Only
Subscribe NOW and Receive Another Radio

Publication Without Extra Cost
Radio World has made arrangements This is the way to get two publications

-to offer a year's subscription for
-any one of the following publications
-with one year's subscription for
-RADIO WORLDi
-RADIO NEWS or
-POPULAR RADIO or
-RADIO BROADCAST or
-WIRELESS AGE or
-RADIO DEALER or
-RADIO (San Francisco).

-for the price of case'
-Send $1.00 today for RADIO WORLD
-for one year (regular price
-for 52 numbers)
-and select any one of the other
-six publications for twelve months-
-Add MOO a year extra for
-Canadian or Foreign postage.
-Present RADIO WORLD subscribers
-can take advantage of this offer by
-extending subscriptions one year NOW.
-Or order thru your newsdealer.

RADIO WORLD'S SPECIAL TWO -FOR -PRICE -OF -ONE SUBSCRIPTION BLANK
RADIO WORLD, 1493 Broadway, New York City.
Enclosed find $6.60, for which send me RADIO WORLD for twelve months (52 numbers, beginning
and also without additional cost, Radio News, or Popular Radio, or Radio Broadcast, or Wireless Age, or Radio Dealer, or Radio for twelve
months, beginning Pit a circle around the other publication you want.
Indicate if renewal Name .111,   
This Offer Good
Until
July 25, 1924

Street Address
City and State
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How to Test
Oscillation

(Concluded from preceding page)
sake of the enjoyment of hundreds of others
around you, take steps to stop it.

WE REPAIR
RADIO TUBES

WD -11 -02.50 DV -2 _52.50
WD -12 ... 2.50 DV6.4 2.50
UV -200 .. 2.50 UV199 2.50
UV -201 .. 2.50 0.299 . 2.50
C-300 ... 2.50 UV201 A 2.50
0-301 ... 2.50 C -301A 2.10
OV-6 .... 2.50 Mareonl 2.50
DV- I ... 2.50 Moorhead . 2.10
6 v. Plain Deteeter 2.50

v Plain Amplifier 2.511
Mall orders 1.311(1116d and
Promptly attended to.

//calers and agents write for
special discounts.

H. & H. RADIO CO.
P. 0. Box Et -B

Clinton -Hill Station Newark, N. J.

"SUPER -HET'
THAT GOT SCOTLAND

Build Your Own "Rolle -Royce"

SPECIAL KIT OFFER
Kit comprising 3 Ream I ntermed late
Trandortaws. I Roses 10.000 meter
Coupler I Rena Osotilator Coupler..

Dealers write for special offer.
If your dealer cannot supply you, send fits

name and your remittance direct to

SUPER -SALES -SERVICE
Mall Order Department 214 WEST 34th STREET

Factory, 112 CHAMBERS STREET
NEW YORK CITY

FREE! Deseriptive Catalogue on request.

THEY'RE SHOT!
That's the common erpression when using dry "B"
batteries. Purchase the economy way. Put together
 "Hawley" rechargeable '13" storage battery at dry
cell prices. These are put up in endow, sire unite
by the oldest and largest pioneer dealer in this line
and conalat of everything for the actual construction
of battery with the highest quality material suds as
thecial flat bottom glass cells. rubber /ampere, ate.,
together with large size Edison elements. Bald en
an unconditional guarantee of greater volume, other-
ness and satisfaction or your money refunded with
no lie nor ands. An 8 -page Illustrated folder of in-
structions showing simple putting together, making
of charger and charging free with all orders. Com-
plete units es follows: 22 volt, 32.95.; 45 -volt. 35.75;
90 -volt, 38.95; 100 -colt, 19.95; 185 -volt, 212.75;
200 -volt, 317.90. Complete sample cell 85c prepakl.
Wanted dealers to write. "A" batteries at special
prices. Order direct or write for my literature and
30 -day trial offer and guarantee. Orders shipped same
day received. B. W. SMITH. DANBURY, CONN.

"ROLLS ROYCE
19

RADIO TUBES
Liku their name, significant et
uniity. Durable and powerful.

I
Bring In distance with a max-
imum of volume and clearness.
Type 200-5 volts, 1 ampere

Detector Tube
Type 201A-5 4olts, .25 amperes

1
Amplifier and Detector

Type 199-3-4 volts, .06 ampere.
Ampliller and Detector

TYPO I99-8.4 volts..00 amperes
With Standard Base--Ampit-
lier and Detector

Type 12-15k volts, .25 amperes
Platinum Pilement-Ampli-
fier and Detector

of Rattle Tubes" $2
.50ALL TYPES

Tyco 202 Five (5) Watt Transmitter 53.00EVERY TUBE GUARANTEED
to work In Radio Frequenay. Especially adapted
for Neutrodyne, Reflex and Super Heterodyne Seta.

Shipped Parcel Poet C. 0 P.
When ordering mention type.

Rolls Royce Tube Co.
21 Norwood St. Dept. W Newark, N. J.

If in trouble, consult your local Radio Society.

Don'ts for Listeners
Don't do it.
Don't think that a two -valve set with reaction

on the second valve will not interfere. Without
special precautions, it will.

Don't tune in a station by receiving its howl
first, tuning to the silent point, and then relax-
ing the reaction colL

Don't have a set that can only be adjusted
in this way, unless it is guaranteed by the
makers not to offend.

Don't have a home-made set that has not got
an adequate factor of safety, and therefore re-
quires intense reaction.

Don't, PLEASE, do it.
Supplementary Information on Oscillation

Briefly, the following is the way to test if you
are oscillating:

You hear a howl in your phones or loud
speaker.

If the note of the howl varies sympathetically
with the movement of the handles on your set
you are oscillating; the note (or pitch) of the
howl will be chiefly influenced by your tuning
adjustment (probably a condenser or variometer).

If the note of the tuneful howl vanes with
your tuning adjustments it is you. Twist your
adjustments so that the howl vanishes. If
broadcasting is not on you can't howl, but you
can tell if you are oscillating by tapping the
aerial with your finger. If you are oscillating
you will hear clicks In the phones, rubbing the
finger on the rough part of the terminal will give
a rasping sound. This is a good test to try
adjustments when broadcasting is not on-and
will help you to find out what makes your set
oscillate.

Numerous letters complaining of oscil-
lation have been received by the Broad-
casting Company. As regards London
they are all carefully plotted, and a copy
is sent in each case to the Radio Society
of Great Britain for the local society. If
either of these bodies has any experienced
individual on the spot, he is asked to go
to the house of the complainant and ad-
vise him. Often, of course, it is a ques-
tion of altering an aerial; at other times
the situation is such that there is little
that can be done.

As regards the number of complaints,
the proportion is reported to be extra-
ordinarily small. A form was put into the
organ of the Broadcasting Company-the
Radio Times-asking for information as
to oscillation. Although this paper has
an issue comparable with the number of
license holders, only some 600 or 700 com-
plaints were returned. Some districts are
now very much worse than others, and
notably where there is a large residen-
tial population with detached or semi-
detached houses, with small gardens,
where it is only possible to fix the aerials
parallel. But owing to the amicable way
in which the matter has been treated, it
is thought that the trouble is gradually
being cured, and while of course there
will always be a certain amount of ob-
struction to the broadcasting, where pos-
sible, obstruction is being removed.

[The above information was obtained by
RADIO WORLD through the courtesy of Rob-
ert B. Ilfacatee, American Consul in Lon-
don.]

Jester's Dictionary
DISTANCE-Something that will make

prevaricators of us all.
GROUND WIRE-A wire used to anchor

one's set firmly to terra firma. Com-
pare ground hog.

GRID LEAK-The common cause for
sloppy reception and appearance of
some radio sets.

The Ultimate Radio Receiver

THE FLEX - 0 -DYNE CO.
1674 Broadway (At 52nd St.)

New York, N. Y.
C I r r le 4569

MAHOGANITE
and BLACK

RADION PANELS
DIALS, KNOBS, TUBING, SOCKETS

MAHOGANITE BINDING POSTS

"THAT SPECIAL SIZE" FOR YOUR
PHONOGRAPH, PORTABLE OR SUPER

ALL STOCK SIZES
WHOLESALE RETAIL

Send for Complete Price List
New York Hard Rubber Turning Co.
212 Centre Street New York City

"GET HASTINGS, NEB."
We Will Mail Free the Hook-up of

"Killoch Kilo Kouplert 1,
Most Wonderful Coil

A CIRCUIT WELL WORTH WHILE]Build tve.tube set. ens Man of R. F., Wes
neatredyse prinolplo, and deteMar. Full details ivRune World. loam April 12. Rend 15 ...t..
David Killoch Company

Dodge Building, 45 West Broadway
Corner Park Pleas, Ne Verb C Ill

HOW To MAKE THE

? 2 2 7 7 7 7
What shall we call it?

)

After a great deal of experimenting and testing,
we have evolved what is undoubtedly the most sen-
sitive, moat selective, and most satisfactory two
tube receiver which has ever been designed. In
fact, It Is more sensitive than any three tube re-
ceiver, more so than all bat a few. a Ter, few.
four and five tube reeeivers.

The receiver uses but two tubes, and yet it is
extremely sensitive, equal in this rasped to the
five tube tuned radio frequency receivers sash as
the neutrodyne. By that we mean that under ordi-
narily good corlitions, the receiver will bring in
stations from all over the country on the loud
speaker! And with but two tubes!

-

SELECTIVITY. No more selective receiver he.
ever been made. Local stations may be tuned out.
end stations a thousand miles or more can be
tuned in without the lean Interference. even If
their wavelengths are but a few meters apart.

TONE. A crystal detector is used, and as
consequence. the tone Is perfect. There is no
howling, and no radiation.

PRICE. At the eat of an ordinary two tube
receiver, you can make this super -sensitive, super
selective super receiver. In the ddreetione. Instruc-
tions are given, ao that with a little work, and
at no cost. you can use low priced apparatus. and
tki dung, this, that it is equal In effleienor to the
highest prieed equipment. This alone is worth
the price of the direction many times over.

If yea are geing to build a realm% If youbuild resolvers for others, or It yeti are sales isbuild any kind of a mew, yes should erdsr Near.
We moll the complete outfit of parte for this re-

ceiver, assembled, ready for wiring, or we sell the
receiver, ready for operation, with a guarantee of
Perfect results.

When you order your directions, suggest a name
for this wonderful resolver. As soon as  satIdas
tory name Is revolved, we shall present to the per.
son whe suggested It, one of these receivers, mole
from the beet parts which money will buy. Willyou be the winner? Order new!

PR ICE - Complete Instructions, hook-up,
diagrams, etc., etc.

$1.50
Dealers! Write us for prices on

this lightning seller,

The Biltmore Radio Co.
Dept. W-4 Boston 30, Mass.
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U. S. Adopts Standard
Receiving Tube WD1 1
Using a UV199 Socket

rr HE Interdepartment Radio Advisory
1 Committee adopted a report submitted

by its subcommittee on technical prob-
lems, recommending specifications for a
receiving tube for use by the government
departments and establishments. The
tube adopted is electrically very similar
to the present WD11 tube and the base
is of a size which will fit U\7199 sockets
made by a number of manufacturers.

The new government tube makes a
radical change in the method of obtain-

DROTRACTORS
1 DIAL SETTINGS

3- Inch-Nlekel-
0 to 180 Degrees

R. H. MEEHAN CO.
$3.50 Gross

61 Leonard St.
. N. Y. City

RADIO CATALOG FREE
Dante Nay tO, ,ampdo. lte. of ,ad].. mgcncra.

are ten (Ibmised ',Leda Arrnarong U S Pam.
N. ,,,,ea) and pam

WWI, for Catalog Today

THE CROSLEY RADIO CORPORATION
POSES. C130L1,

6102 Allred Street C.ne,ocae,

CYCLONE
Radio "B" and "C"

BATTERIES

WORLD'S BEST
Cyclone Batteries are the power behind your plate.
Their voltage le constant. Recuperative power
high. Construction rigid. Appearance OleasIng
CYCLONE withstands the test. Insist on
CYCLONES. All good dealers have them.

Standard Electric Novelty Company
New York, N. Y. Chicago, Illinois

ing contact between the tube base and
socket. A knife -blade type of contact is
employed. A horizontal projection is
formed at the end of each of the four base
terminals, the socket for use with this
tube having four pairs of spring clii,
with which these knife -blade projectici.
engage. The diameter of the base is of
inch and the overall height of the tul
is not more than 31/2 inches.

The filament requires .25 ampere wi!
a nominal voltage of I volt. It will gel
erally be used with 60 volts on the pia'
and a negative grid voltage of 3 volts.

The specifications adopted provide tlie
the manufacturer shall submit a same'
lot of 50 tubes for test, the tests to
termine whether the tubes Submitted m(
these specifications will be conduct,
jointly' by the Bureau of Standards, Sit
nal Corps, and the Bureau of Engineerin
(Navy Department). If the sample I(
complies with the specifications, bids on
these tubes will be acceptable for pur-
chase by the Government departments.

The specifications cover the electrical
characteristics which are essential, an
the mechanical diensions which must be
folloWed in order to insure that the tubes
will he interchangeable. It is left to the
manufacturers to work out the detailed
means by which this performance and
construction may be accomplished.

It is understood that several manufac-
turers are prepared to produce tubes which
meet these specifications and that two or
three departments have delayed the
placing of orders until these specifica-
tions were completed.

Copies of the specifications may he ob-
tained from the Secretary, Interdepart-
ment Radio Advisory Committee, Room
603B, Department of Commerce, Wash-
ington, D. C.

Radio Helps Theatre
RADIO broadcasting as an asset to the

theatre box office made its debut at
Loew's State Theatre, Newark. Every per-
formance during the week, the regular
program being augmented by well known
radio stars, was broadcast in full view of
the audience by station WHN. This was
accomplished by means of a relay wire from
the theatre stage to the radio station located
in Loew's State Theatre Building, at Broad-
way and Forty-fifth Street, New York City.
N. T. G., official announcer of the station.
acted in the same capacity on the stage of
the theatre in Newark.

Ambrose Marvelous Crystal Detector
Gives Best
Results On
Crystal or

Reflex Sets

Every Detector
Guaranteed

100% Perfect

Beats 'Em All
At Your Dealers

OT

Mailed Prepaid

$2.00
DISTRIBUTORS

WANTED

Pot' Particulars Write

Ambrose Rad!o Company, 220 Vernon Ave., Brooklyn, N. Y.,, ., bu Bad ia II

Strange But True!
vVHENEVERUncle Ephriam,
Whom I ant not crazy about,
Comes and visits us,
That little old "neut" of mine
Gives the sweetest music ever heard.
BUT '
When Aunt Alice Elizabeth,
Whom I adore,
(But from whom I expect nothing per

will),
Drops in for a cozy visit,
That old "neut" cuts up,
Takes on the attributes
Of the lowest -doss n crystal set,
And is as dumb as a fried oyster.
How come?

ohnisie B.

"RADECO
SECURITY"

RADECO SAFETY FUSES 50 CENTS EACH
At Your Dealers or by Mail, Postpaid

RADIO ,EQUIPMENT CO.. 20 Stuart St . Boston

WORLD BATTERY

Saves 50%
Famous Guaranteed Quality and Service-

Backed by Years of Successful Manufacture and
Thousands of Satisfied Users.

Prices That Save and Satisfy
Auto Batteries Radio Batteries

6 -Von 11 Plate, $12.25 gg= sang
6-Vo1113 Plate, 14.25 6 -Volt 100 Amps. 12.50

12-Vott 7 Plate, 17.00 2:n:: l40 Ampa. 1:183
Special 2 -Volt Storage Battery for W.D.11 and 12 tube:
Will run 200 hours on one charge. Rechargeable. $5.00.
Special 4 -Volt Storage Battery for U. V.195 tubes. Same
features as 2 Volt. $8.00.
Shipment express C.O.D. subject to examination.
Discount for cash in full with order.

2-Yr. Guarantee Bond in Writing
With Each World Storage Battery

proves satisfactory World performance. Mail this ad
with your name and address and we will ship battery day
order is received; and give you a 46 -Volt "B" Battery and
Hydrometer Free with each battery
purchased. Write today.

World Battery Company
Dept. 17.1219 S. Wabash Ave.

CHICAGO, ILL. 45 V. B -BATTERYand
HYDROMETER-,

FOR

Some Good Service Articles in 1924
Back Numbers of Radio World

Neutrodyne Article
By R. L. Dougherty, March 15. 22, 24

Construction of a Battery Charger
By Walt S. Thompson. March 29, April 5

Spider Web Neutrodyne
By Byrt C. Caldwell, April 12

Amplidyne
By Thomas W. Itenwin /tort' 19

Camper's Portable Set
By J. E. Andersen. April 26

Power -Amplification
By Chas 11. M. White, April 20

Neutrad Radio Frequency Unit
By Walt S. Thompsdp. May

Explanation of Super -Heterodyne
By Walt is Thompson. May 3

Short Wave Adapters
112 J. E. Anderson, May 10

Simplified Super -Heterodyne
By Ches. H. M. White, May 17

Superdyne
By N. N. Bernstein, May 17, 24, 91

Improved Super -Heterodyne
Hy J. E. Anderson, May 31. June 7, 14 and 2

New Double Superdyne
By J. E. Anderson. June 14
New Metatonn Receiver

By Walt. S. Thompson. June 21 and 29
King George's Set, with Diagram

By Chas. 1I. M. White, June 11

Any copy, I 5e. Any 7 copies, $1.00, or start
your subscription with any date. Radio World le
$6.00 per year (52 nos.). $3.00 six months.
11.50 three months.
RADIO WORLD, 1493 Broadway, N. Y. C.
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The Weekly Rebus

CAN you decipher this Rebus? Send
your answer to Rebus Editor, RADIO

WORLD, 1493 Broadway, New York City,
and mention Rebus No. 0. The names and
addresses of those sending in the correct
answer will be published, so be sure to write
your full name and address very plainly. A
list of the correct answers of Rebus draw -

Re S Potent ire

THE IDEAL AUDIO FOR

NEUTRODYNES

Every Neutrodyne Receiver requires audio
transformers which are especially built for
this circuit. Build right by selecting
SUPERTRANS first! Greatest volcune.
Least distortion.

Works equally well with
all types of modern tubes.

Price $6.00
At your dealers or by mall postpaid ce meat* et
purchase Sets, Write for our tree literature.

Ford Mica Co., Inc.
33 East Eighth Street, New York

New England Distributors:
Wetmore, Savage Co-, Boston, Masa_

western and South -Western Distributors :
Beckley -Ralston Co., Chicago, III

ings will be published in RADIO WORLD soon
after the twelfth Rebus has been printed.
At that time a list will be compiled of all
those who correctly answered all the Rebus

E
REBUS NO. 9

puzzles, and their names will be enrolled on
the Rebus Honor Roll. The Rebuses
previous to No. 9 were published Nlay 17,
24. 31, Tune 7, 14, 21, 28 and July 5.

* *

REBUS NO. 5
Ray Love, 328 East 12th St., New Albany, Ind.
E. W. Simmons, 141 Central Ave. San Francisco.
\Vm. G. Wheat, 2607 Benton Blvd., Kansas Cite.

31o.
* t *

REBUS NO.
T. Kilker_ 14 indioni Ci Wheeling. W

Miss Adelaide Noll, Ill. de Chantal, Wheeling,
\V, Vs.

II. V. Petrie, Box 357, Ilayrhon, Kam.
Wm. G. Wheat, 2607 Benton Itivd., Kansas City,

3,1o.
Witt, R. King, 404 Eric St., Wheeling, W. Va.
Henry G. Bergman, 5217 Ellis Ave., Chicago.
Max H. Hopf, Harper, Tex.
Domenic Piexano, Box 66, Starkville, Col
Ray Love, 328 East 12th St., New Albany, Ind.
Everet Salisbury, 121 West 6th Ave., Mitchell.

S. D.
Tosepit Landry, Allerton, Mass.

MAGNAVOX
H 3 or M I

$21.95
THE RADIO EXCHANGE

511 Seventh Street, Sioux City. lows

POWER
From Your Lamp Socket

NOT.: for roir(L.,,i,

SIDBENEL RADIO CO.
79 Mount Eden Ave., New York, N. Y.

AN EPOCH MAKING ACHIEVEMENT
Establishing a New Standard in Radio

Unequaled clarity and beauty of tone. Remarkable distance and tremendous
volume. Knifelike selectivity. Absolute freedom from oscillation. These uni-
versally desired qualities are made possible by the inventions of E. F. Andrew:
and E. A. Beane, covering the "DE-RES-NA-DYNE" principle.

The DERESNADVNE circuit is the first
tuned radio -frequency circuit in which the
undesired oscillations that produce whistling
and distortion are completely eliminated sim-
ply by the proper proportioning and placing
of the fundamental elements of the circuit.
The DERESNADYNE principle has given
to radio that which is desired above all else
-perfectly clear, quiet, natural, undistorted
reproduction, together with greater volume,

distance selectivity and ease of operation
The Andrews DERESNADVNE has enthused
every radio authority who has tested it.

ANDREWS RADIO COMPANY
327 South La Salle Street

CHICAGO ILLINOIS

RADIO WORLD'S QUICK -ACTION CLASSIFIED ADS.
S CENTS A WORD. 10 WORDS MINIMUM. TELEPHONE YOUR CLASSIFIED IF IN A HURRY.

RADIO WORLD'S PHONE NOS. ARE LACKAWANNA 2062.6976.

RADIOPHONE MANUFACTURER desires ex-
clusive representation, commission basis. Eastern,
53 W. Grand, Elizabeth, N. J.

$3.95 - TUBES - $3.95
GUARANTEED NEW GENUINE RADIO-

TRONS. ALL TYPES SENT POSTAGE PRE-
PAID. GENERAL SALES SERVICE, ONSET,
MASS.

HOW TO KILL RADIATION-See RADIO
WORLD, February 23, March 1. 8, 22, April 12,
1924. 15c a copy. RADIO WORLD, 1493 Broad-
way, New York City.

PATENTS-SEND DRAWING OR MODEL
FOR EXAMINATION AND OPINION. Booklet
free. WATSON E. COLEMAN, Patent Lawyer.
644 G Street, Washington, D. C.

WE ALLOW FROM 50c to $1.50 each for
burned -out tubes. Cleveland Tube Exchange,
3313 Carnegie Avenue, Cleveland, Ohio.

HOOK-UPS FOR EVERYBODY-"Henley's
222 Radio -Circuit Designs." Mailed for $1.00 post-
paid. The Columbia Print, 1493 Broadway,
New York City.

GET THOSE SUPERD'YNE COPIES
THE Superdyne Circuit, brought up to date in

diagrams and text, in RADIO WORLD for
May 17, 24, 31. Per copy, 15c; the three copies, 45c,
or start your subscription with the first number.
RADIO WORLD, 1493 Broadway, New York City.

MAGNAVOX M4-Latest nationally advertised
battery -less reproducers. Magnetically balanced.
Sensitive. Improved rubber cushioned dia-
phragm. List 525.00. Introductory $21.00. Radio
Central, Dept. W., Abilene, Kansas.

SELL 4 TUBE CROSLEY XJ SET, cost $55.00;
sell for 835.00. C. Rynning, Pontiac, Ill.

RADIO WORLD'S CLASSIFIED DEPART
MENT. If you want to buy, sell or exchange any-
thing, use RADIO WORLD'S Quick -Action Classi-
fied Department, 5 cents per word, 10 words
minimum. RADIO WORLD, 1493 Broadway, New
York City.

FULL LIST OF BROADCASTING STATIONS
in Radio World dated May 17th, 1924, mailed on

CRAM'S RADIO MAP IN TWO COLORS- receipt of lk or start your subscnption with
Best map on the market, 35c. The Columbia that number. RADIO WORLD, 1493 BROAD
Print, 1493 Broadway, N. Y. C. WAY. NEW YORK CITY.
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EVEREADY
Radio Batteries

-they last longer

Informative and moneysaving booklets on radio batteries sent free
cc request. If you have any questions regarding radio batteries,
write to G. C. Furness, Manager, Radio Division. National Carbon
Company, Inc., soo Orton Street, Long Island City, N. Y.

Every radio user should have these books
THEY contain battery facts that it is important
for you to know. They are not catalogs, not
advertising pamphlets, but each one tells the
story of one kind of battery, what it is, what
it does, how to connect it, how to get the most
satisfaction and service out of it.

Do you know why a "B" Battery is necessary?
Do you know how much "B"
Battery current your tubes use?
Do you know what a "C" Battery
can do for you? All these things
and many more are told in these
informative booklets. Many of
these facts you can secure elsewhere

only by digging through several different works
on radio engineering. These booklets present
battery facts, in plain language, with a few
simple diagrams.

These pocket-size pamphlets costyou nothing.
They are sent free on request, part of our ser-
vice to the radio user. Whether you use

Eveready Radio Batteries or not,
these booklets will interest you,
assist you, answer your questions.

To take the mystery out of radio
batteries, read these four booklets.
Write for them to -day. Remember,
they are FREE.

EVER
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When you wonder what that
station is, turn to this list of
Class B broadcasters and their
schedules of transmission without
waiting to hear the call letters.
You can pick the station from its
wavelength and the time at which
you hear it. Sent FREE.

Eveready Radio Batteries are manufactured and guaranteed by

NATIONAL CARBON COMPANY, INc., New York-San Francisco
Headquarters for Radio Battery Information

Canadian National Carbon Co.. Limited, Toronto, Ontario


