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9 -he Pranklin deceiver
With built in Loud Speaker of
Great Volume and. Superb Tone

Console Cabinet to Match
 Ruggedly built, heavy, five-ply genuine
mahogany, the design of the cabinet is
identical to the pattern of the receiving
set. Spacious compartments afford
ample room for all batteries, elimi-
nators, etc. This useful and attractive
console cabinet is priced at only Forty
Dollars.

The Freshman Masterpiece five tube radio receiver
is known all over the world as the "WONDER
SET." Its ease of operation, its distance getting
ability and mellow tone have spread happiness and
education in hundreds of thousands of homes in -
every part of the globe.
The Franklin Model, illustrated above, is the pride of the
Freshman line. This receiving set, with built-in loud
speaker, is encased in a heavy five-ply genuine mahogany
cabinet. The front cover opens in desk -like fashion, a most
convenient and attractive arrangement. As a result you
have the WORLD'S GREATEST RADIO RECEIVER,
with built-in loud speaker, in a charming piece of furniture
all for only Seventy -Five Dollars.

Sold on Convenient Terms by Authorized Fresh-
man Dealers, Who Also Install and Service Them

Write for 24 -page illustrated booklet full of useful information for all radio fans.

CHAS. FRESHMAN CO., INC.
Freshman Building, New York 2626 W. Washington Blvd. Chicago
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The Regenerative Wave Trap
Rider Contributes the

Most Efficient Form of
Wave Trap So Far
Developed - External
Detector Circuit Used
with a Tuned Plate for
Killing Off Interference
-WNYC, 526 Meters,
Cut Out, Three Miles
from Station, and KYW,
Chicago, 535 Meters,
Tuned in on Speaker.

By John F. Rider
Member, Institute of Radio Engineers
THE wave trap or wave filter augments

the selecting powers of a receiver and
has proven generally unsatisfactory, irre-
spective of its method of connection into
the receiving system, whether as an
acceptor or as a rejector. The result was
the same. The wave trap circuit tuned
too broadly, and in this day of 10 -kilocycle
separations a wave trap to possess the
proper value of utility must tune within
this 10 -kilocycle frequency spectrum.

Wave Trap Shortcomings
Let us for a moment analyze the most

frequently used type of wave trap, that
coupled inductively to the aerial and used
to eliminate one interfering station. In
fact, the analysis holds good for all types
of traps, parallel or series, but we will
discuss only the series type. This trap
consists of two circuits, a primary of a
few turns coupled inductively to the
secondary, which coil is shunted by the
tuning condenser. The primary is wired
in series with the aerial lead of the re-
ceiver, being connected between the aerial
post of the receiver and the aerial itself.
When the tuning condenser of the wavetrap is set at a certain value, and the
tuning circuit made resonant to a certain
frequency, any oscillations in the aerial
circuit of that frequency are absorbed by
the trap and caused to flow in the second-
ary condenser circuit, and excluded from
the receiver. But, unfortunately, a band
of wavelengths above and below that of
the trap circuit is also excluded from the
receiver, due to the damping effect of the
trap circuit, the consequence being that
while an interfering station is "trapped"
the effect of the trap will not permit the
tuning in of another station operating on
a wavelength within 10 or 15 meters of
that "trapped out" or filtered. In some
instances this range has been found to be
even larger, and in addition, the de-
crement of the trap was so high that the
volume of the received signal was cut
down appreciably when the trap was
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THE schematic wiring diagram of the Rider Wave Trap, the most efficient device
of its kind so far developed. It is part cularly welcome to fans living close to a
station and who want to eliminate the drowning effect of that neighboring

transmitter. If R1 is an Amperite, add a switch. (Fig. 1).
being used. This high decrement and high
damping effect are applicable to all types
of traps, but, of course, the design of the
trap will have a bearing upon the value
of the decrement and damping. That the
decrement and damping are high is not
surprising. The average wave trap is
constructed along the usual lines, the
necessity of very low -loss circuits being
entirely neglected, resulting in a system
with a high radio -frequency resistance,
the reduction of which is absolutely the
paramount item in any trap circuit that is
to be used in conjunction with a radio
receiver.

Effective Resistance Reduced
A reduction in the value of the effective

resistance of the trap circuit results in
several distinct advantages. First, the
trap tunes more sharply, thus decreasing
the side bands and permitting wider
operation of the receiver. In other words
the wavelength side bands removed from
the effect of the trap are added to the
receiver. Second, the lower the resistance
of the trap circuit, the greater its trapping
effect and the more efficient will be the
action of the wave trap in filtering out
the undesired station. But in the average
trap it is impossible to reduce the effective
resistance lower than its normal value on
each frequency within the tuning band,
since no means is provided for introduc-
ing into the trap circuit a negative resis-
tance. Therefore a trap in which it is
possible to reduce the effective resistance

LIST OF PARTS
One Hammarlund .0005 mfd. variable

condenser.
One length 13.i" tubing 3" long.
One length 2" tubing 2" long.
One variometer, 150 to 550 meter range.
One Daven leakandenser.
One standard base vacuum tube socket.
One battery switch.
One 7x10" hard rubber panel.
Two binding posts.
Four Fahnestock clips.
One baseboard, 6x9".
One Amperite.

on each wavelength would be most effi-
cient in operation.

Now, a wave trap is a receiver. To be
exact, the coil -condenser combination on
the average trap is identical to that found
in the majority of receivers and if a
crystal detector and phones are connected
across the condenser in the trap, the
signal flowing in the trap circuit will be
rectified and made audible. The same is
applicable if a tube replaces the crystal
rectifier. Hence we can replace an
ordinary wave trap with a one tube non -
regenerative receiver and achieve the
same effects. However, .no advantage
would be gained and the change would
not be justified, since the system is too
expensive for the results obtained. But
if the receiver is made regenerative, so
that by means of regeneration it is
possible to reduce the effective resistance
on all the wavelengths within the tuning
band, any additional expense will be more
than justified, because the function of the
unit as a wave trap will be vastly in-
creased.

The Solution
Thus the regenerative wave trap, Fig. 1,

offers the solution. L1L2 and the variable
condenser Cl are similar to inductances
and capacities in the usual run of wave
traps, but differ in their respective
degrees of efficiency. As was mentioned
previously, it is highly essential, in fact
imperative, that the tuning circuit be of
low -loss design. This is stressed, although
regeneration is being utilized, and the
effects of the losses due to the resistance
are compensated for by the regeneration.
We must not forget that regeneration is a
function of the resistance in the LC (in-
ductance -capacity) circuit and does not
fully compensate for the resistance.
Furthermore, when operating this unit,
the regeneration control should not be
set too close to the oscillation point. By
having a highly efficient LC circuit it will
not be necessary to crowd the regenera-
tive system. Hence low -loss coils and
the Hammarlund variable condenser were
used.

Some fans, after a glance, may condemn
the unit on the basis that if the regenera-
tion is excessive the receiver will oscillate
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FIG. 2, the wave trap used in conjunction with a radio receiver.

(Continued from preceding page)
and radiate into the aerial, causing local
disturbance. The arraignment is true.
The regenerative wave trap will radiate
an interfering wave if the unit is caused
to oscillate. But why should the trap be
set to the oscillation point? There is no
necessity for that condition. The proper
operating point, that is, the proper value

of regeneration, is found much below the
oscillating point. And since the unit is
not utilized for locating carrier waves it
is unnecessary that it be set oscillating.
Also, with the A and B voltages at 6 for
the filaments and from 22% to 45 volts on
the plate the current flowing in the aerial
circuits approximates 250 microamperes.

The primary coil Ll is wound on the 2"

Fan Reports on the Set That Delights Him

THE 4 -TUBE DIAMOND as constructed by Irving E. Johnson.
RESULTS EDITOR:

I am a subscriber to RADIO WORLD
and have been a reader for over two years.
I find it one of the best of radio publica-
tions. I have built a number of radio
sets and have done considerable experi-
menting in radio and I have derived much
benefit from your magazine.

Having become interested in your
"Diamond of the Air" set, late in the sum-
mer on my vacation I built one of the 4 -
tube models from spare parts. The re-
sults obtained from this'set are so good
that I cannot help writing you about it.
I had the works of the set photographed
and I take pleasure in enclosing a print.
You will no doubt recognize the apparatus
used. A Bremer -Tully three -circuit tuner,
a Bremer -Tully RF tuning transformer,
and two .00025 Cardwell condensers are
used for the tuning units. A Howard 25 -
ohm rheostat is used on each tube. The
tubes are 201-A throughout. Kellogg
4% -to -1 and 3 -to -1 AF transformers are
used, with Carter jacks in the detector
stage, first and second audio stages. A
Carter jack switch is used for turning the
set on and off. The wiring, except plate
and grid leads, is bunched, and the plate
and grid leads are run as straight and
direct as possible. A Turn -It leak is used
across the .00025 fixed grid condenser. I
also used a .006 fixed by-pass condenser
across the B plus and A minus, on account
of the battery supply being located in the

basement some distance from the set. The
B battery voltage runs about 100 the cur-
rent being supplied by a 48 -cell storage
battery. A .00025 fixed condenser is con-
nected across the output of the tickler
coil to the plus A side of the detector
socket. The A plus and B minus battery
leads are connected together. The set is
hooked up and coil connections made ac-
cording to Hoyle, as shown in issues of
RADIO WORLD.

I wish to add a few words in regard to
the Bremer -Tully tuning inductances. I
found that the primaries had too much
wire on them, and the set would not work
at all on stations of short wavelength,
from about 300 meters down. I had to
take off all but ten turns on each primary,
and after doing this the set worked 0. K.,
and the set now covers the entire broad-
cast band, from 200 to 550. The tickler
coil also had too many turns on it, and
I had to remove all but 17 turns.

I originally intended placing the de-
tector socket at the right of the two
audio sockets, but I took into considera-
tion that my grid and plate leads would
be much shortened by placing this socket
next to the three -circuit tuner.

IRVING E. JOHNSON,
717 Brown Street,

Lafayette, Ind.
(The 4 -tube model is the same as the new

5 -tube one, except that the more recent hook-
up has a better audio circuit-Ed.]

THE PANEL VIEW of the wave
trap. The knob at right actuates the
variometer. The object at lower left
is a switch, necessary if RI in Fig. I
is an Amperite. If RI is a variable

rheostat no switch is necessary.

tubing and consists of 12 turns of No. 24
DSC wire. The secondary is wound on
the 1;4" tubing and consists of 85 turns
of No. 22 DSC wire. The primary is
slipped over the secondary winding form
and the primary located at a point mid-
way between the center of the secondary
winding and the filament end. The vario-
meter need not be in inductive relation.
with the secondary inductance.

The method of connecting the trap to a
receiver is shown in Fig. 2. The filament
of the trap tube is supplied from the
storage battery used for the receiver
tubes, but a separate "B" battery unit is
used. This expense involved is only the
initial expense, the drain upon this plate
battery being so very small that it will
safely last 6 months without renewal,
perhaps even longer.

The wave trap unit in Fig. 2 is L5L6C1,
with the variometer V in the plate circuit.

Results Obtained
As to results, this trap works where

others fail. Properly manipulated, it gives
efficient operation between stations 10
kilocycles apart, so that an interfering
local station is "trapped out" and a distant
station tuned in. Where the interference
is via the aerial and not by direct induc-
tion into the coils of the receiver, this trap
will eliminate it. This is an important
consideration, since any absorption in the
aerial circuit will not prevent induction
into the unit supplying the detector grid.
However, the interfering signal even
under the above condition will be min-
imized in intensity, because shock excita-
tion into the first stage of radio
frequency, if such receiver is used, is also
eliminated. In actual tests three miles
from WNYC, New York City, this station
was trapped out completely and KY\V.
Chicago, tuned in, with excellent intensity
and no interference from the New York
station. To test the regenerative action,
the tube was removed, while the recep-
tion was in progress and the Chicago
station was immediately lost; being
drowned out by the local transmitter.
When located within the shadow of
another 500 -watt station, whose aerial was
not more than 500 feet distant, it was
possible so to minimize the interference
from this station, that all other locals
were tuned in and the interfering signal
was only audible during the moments
when the other microphones were off the
air. Without this trap in action the in-
terfering station was heard at all times,
regardless of the receiver dial settings.

Thus the regenerative wave trap vindi-
cated itself. It is hoped that the con-
structors of this unit will realize as much
therefrom as I did. I will be very glad to
answer queries about this wave trap and
also to receive reports of results. Address
us in care of RADIO WORLD.

I
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American vs. British Sets
By William H. Fortington

Owner and Operator of British 6 AG
T would perhaps be unfair to make

qualitative comparisons between the
various types of British and American
receivers in use today. However a dis-
cussion on the outstanding points of re-
ceivers of both countries would not be
out of place. Developments in the field of
radio are making great strides in both
countries, and conditions on both sides
being even, there would be little to choose
between the American or British receiver.
Fundamentally all sets are alike, the main
differences being the application of the
various instruments, the external design,
and the band of wavelengths the receiver
is to cover.

5 -Tube Sets Popular
Now in both countries the most popular

type of set seems to be the 5 -tube set,
having two stages of radio frequency am-
plification, detector, and two stages of
audio frequency amplification. Of course
the number of sets in use in either country
cannot be compared, as the United States
has probably sixty per cent of the world's
radio receivers. Tuned impedance, or
tuned anode, as it is more generally known
in Great Britain, is greatly favored as a
method of amplifying at radio frequencies,
the tuned transformer taking second
place. Regeneration is accomplished by
coupling the plate coil in the detector
circuit to the grid coil of the same tube.
or the closed circuit inductance of the first
tube. Regeneration in the aerial circuit is
absolutely "verboten." Apart from the
regulations forbidding the use of such
circuits it is surprising the number of
squeals which can be heard in the more
congested districts. As in America,
transformer coupling of audio frequency
tubes is the order of the day, with resist-
ance and impedance couplings gaining
ground in some quarters.

3 -Tubes Much in Evidence
The 3 -tube set with the three circuit

tuned comprising an aperiodic primary,
secondary and tickler, is also very popular.
There is a tendency in England to use a
tuned aerial circuit, in fact all amateurs
as far back as 1919 used this as a stand-
ard part of their tuning arrangements.
Aperiodic and semi-aperiodic RF trans-
formers are greatly falling into disfavor in
all parts of the globe. The low -loss rage
has yet to start in Europe. Although
several low-ioss condensers and coils have
made their appearance on the market the
public in general has not taken much
notice of this new phase of radio. The
majority of condensers which are selling
in England today are of the square law
variety, having grounded stator and are
called low -loss. Such is the diversion of
opinion of the old and new worlds.

Plug-in Coils Utilized
The set utilizing plug-in coils of the

honeycomb type is a great favorite among
British amateurs. Since the wave -band
to be covered is more than 2,000 meters
it is obvious that some inductive means of
covering this wide band must be adopted,
since this can hardly be accomplished by
the mere turn of a condenser. In other
words, to get full enjoyment out of a set
in Europe, one must have a set which is
"universal."

Restrictions in England
The Super -Heterodyne and Neutrodyne

are in great use by the amateur. The
BCL, however, is generally content with
other complicated apparatus. Unlike the
American fan, he spends little money on
the improvement of his set when once it
is built. Sets of the 8 -tube variety are

Use a Clean Iron

A lot of annoyance, due to difficulty in
soldering and in making joints that will
stay put, is caused by a soiled soldering
iron. Pits may develop in the tip. Use a
rasp to keep the tip surface bright and
your soldering will be simplified and' more
efficient.

used only by the ardent experimenter and
the wealthy. It must be borne in mind
that all apparatus in Great Britain must
be licensed by the Marconi Company and
the Postmaster General, royalties being
paid on all sets that are factory built. Al-
though the competition among manufac-
turers is not so keen as in America, prices
are extremely low, as witness the price of
tubes, which may be bought for about
$1.50 each. During the boom period of
radio prices of materials were at an
astounding figure. Tubes in England sold
for about $6.50. Today the British market
is suffering the reaction of the boom
days of radio in the same manner as the
American marltet, only in a milder form.
Manufacturers are not allowed a free
hand in the manufacture of radio appar-
atus. They all must pay tribute to the
powers that be.

Tubes Inside Now
For many years English manufacturers

built their sets having the tubes on the
front of the panel. There is a tendency
today to follow the American practice of
putting the tubes in the cabinet. In my
opinion this is certainly advisable, as the
average English set looks more like a
power switch -board than a radio set.
Apart from the unsightliness of such ar-
rangements the question of breakage
arises. Switching arrangements differ in
many respects. While jacks are accepted
in America as standard, the English

manufacturers uses what is known as a
Dewar switch, similar to the ring and
listen key on a telephone switchboard,
the loudspeaker being permanently con-
nected to the output binding posts of the
set. By this method, any number of
tubes may be used by simply moving the
switch to the desired position.

There is no doubt that it is in acces-
sories that British and American radio
apparatus differs mostly. The type of
storage battery used by the American
amateur is rarely seen in England except
in automobiles. Practically all storage
batteries are in celluloid containers, their
total size and weight being much lower
than the average American battery. The
English batteries are not nearly so rugged
in construction as the American.

Tube Comparisons
Tubes differ in design only, their char-

acteristics being very similar. American
tubes are much better amplifiers at audio
frequencies elan any English I have ever
tried. To counterbalance this, the Eng-
lish tubes are better radio frequency
tubes than are the American. This is
peculiar but undoubtedly the Western
Electric 216A is the best power amplifier
in the world, while the Marconi V24 is
the best RF tube in the world. My own
set utilizes a combination of tubes of both
countries with a French tube as a detec-
tor.

There is little to choose between con-
densers, coils, rheostats, dials, etc., but the
American condensers and coils are vastly
superior to the British both as to effi-
ciency and mechanical construction. The
reverse was the case two years ago. I
have yet to find a rheostat as good as the
Marconi. America leads the world in
dials and refinement in general accessories,
such as battery eliminators, chargers, etc.;
furthermore, sets are developed more
quickly in the United States than in
Great Britain.

It may be said that America is ahead
of any other country in the development
of radio apparatus, while the English and
the French seem to get equally good re-
sults with sets a year or so behind in
design. Since the American amateur is
allowed greater privileges than any other
amateur in the world, we must look to
him to set the pace and be prepared to
follow.

Programs on Short Waves
Wired by Army to 162 Homes

Experimental broadcasting by the Gen-
eral Electric Company on special wave-
lengths is finding increasing favor with
many broadcast listeners. When the aver-
age listener tuned to the 379.5 meter wave-
length of WGY hears the announcement
that the program is also going out on
41.88, 109 and 1,560 meters wavelengths
he pictures a few experimenters tuning
in, but he is probably not aware that these
wavelengths are furnishing a service for
large numbers of people who might other-
wise he unable to get the program.

WGY was recently informed by Captain
Calvin H. Burkhead, post signal officer,
at Fort Leavenworth, Kansas, that the
41.88 meter signals of WGY are received
with good quality and heard in 162 homes.
A master receiver, capable of receiving
the short wave signals, picks up the pro-
grams and the signals after amplification
are then sent over fifteen miles of wire
to loud speakers in 162 homes. The
speaker signal is stronger and of better

quality at that distance, reports Captain
Burkhead, than that received on the aver-
age receiving set.

Developmental work on the 1,560 meter
wavelength has convinced the engineers
that this is the ideal wavelength for re-
liable and consistent relay service over
diftances up to 300 miles. WCAD, the
station of St. Lawrence University, at
Canton, N. Y., is rebroadcasting the WGY
program every Thursday evening, thus
bringing the program, which includes fea-
tures originating in New York and Wash-
ington, to the listeners of that station.

Further use for the 1,560 meter signal
was brought to light a short time ago
when Lieut. 147 Van Voorst, signal corps,
Military Department, Cornell University,
Ithaca. N. Y., requested WGY to broad-
cast the Army -Navy football game on
1,560 meters. He explained that the re-
ceiver of the signal corps was not capable
of picking up broadcast wavelengths
being designed for telegraphy.
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The 5 -Tube Tuned RF Set
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THE CIRCUIT DIAGRAM (Fig. 1) of the standard 5 -tube tuned RF set.

By Capt. P. V. O'Rourke
THE standard 5 -tube tuned RF set is

shown in Fig. 1. The receiver uses
basket -weave coils that are mounted be-
hind the tuning condensers. This intro-
duces an action in the circuit which tends
toward stability. Unless this were done
the tubes on the radio side would be un-
controllable.

As a further check upon disastrous ac-
tion by the radio amplifying tubes the
rheostat controlling the two RF tubes may
be varied. The greater the resistance of
the rheostat in the circuit, the less brightly
the tube burns and the less the oscillation.

Fits on a 7:18" Panel
The set may be constructed on a 7x18"

panel. A convenient method of assembly
is to use a socket shelf. There is just
enough room for the coils behind the con-
densers. Angle irons are used to secure
the coils to the socket shelf. Although
called irons they are most commonly
brass. A tubing is inserted through one
of the aperatures caused by the method of
winding a basket -weave coil. This aper-
ture formerly was occupied by a dowel

LIST OF PARTS
Three radio -frequency transformers,

basket -weave (LIL2, L3L4, LSL6).
Three .00035 mfd. variable condensers.

CI, C2, C3.
One 7x18" panel.
One 2,2x17'2' socket shelf, with five

sockets.
Two 10 -ohm rheostats.
One double circuit jack, .11.
One single circuit jack, JZ.
One 2 meg. grid leak.
One .00025 mfd. grid condenser.
Two audiofrequency transformers.
Three 4" dials.
Three dial pointers.
One A battery switch.

stick or other rod of the winding form.
Inside this tubing a long machine screw
is placed, with thread toward the con-
denser, so that a nut may be affixed at
that end, to clamp the screw upon the
brass angle. The other end of the angle
is affixed to the socket shelf. Usually one
angle, bent like an I., with a short hori-

Low Visibility No Test;
Electrons Count in Tubes

Many radio fans are under the impression
that the amount of light a radio tube
gives off is an indication of its sensitive-
ness or general condition, and some are
even inclined to regard with suspicion
tubes that appear to glow only dimly. The
fallacy of this idea is explained by Clifford
M. Norberg, a research engineer of the
Sleeper Radio Corporation.

The fact that a radio bulb does emit
light is entirely an incidental feature of
its operation, says Mr. Norberg. What
is desired in a tube is a flow of little par-
ticles of electricity called "electrons," and
the easiest way to obtain it is to burn
certain kinds of wires in glass bulbs front
which the air has been exhausted. The
temperature must be high to make the
flow copious, and most wires must be
heated white hot by the current from the
A battery for proper operation. Of course
the incandescent wire, or filament, emits
considerable light, but this phenomenon
has absolutely no connection with the
functioning of the tube from the radio
standpoint.

Tt is quite possible to obtain a stream
of the minute electrons in a tube by the
use of certain substances known as
"radioactive" materials, but their expense
and rarity make their practical applica-

nun extremely limited. Radium and
radium compounds are foremost in this
radioactive group, so the cost of tubes
equipped with filaments of this precious
element can easily be imagined. No A
battery, incidentally, would be required
for such tubes, as the flow of electrons
from radioactive compounds is automatic
and continuous.

Certain less expensive chemical com-
pounds of high electron emitting proper-
ties have been successfully employed in
radio tubes. The wire which ordinarily
must be burned at white heat is coated
with a layer of one of these compounds,
and the tube is then operated at a mere
dull cherry -red heat. The new UX power
tubes employ coated filaments of exactly
this nature, as do the 216-A tubes that
have been on the market a number of
years.

In many of the modern tubes, of both
the coated and uncoated variety, little or
no light is visible through the glass be-
cause of the inner coating of mercury
which lines the bulbs. The heaviness of
this coating varies considerably, as will
therefore the amount of light that pene-
trates through it, so no significance at all
can be atached to the brilliance of the
illumination.

-45+90
0B*41
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Loma) plane as the base, is siitheient
each coil.

The Coils
The inductances are alike in consul,-

tion. The primaries have 8 turns and the
secondaries have SO turns. The wire is
No. 24 enameled silk covered. The form
diameter is sually there are fifteen
rods on winch the Hire is wound, these
on,t it uting the forni.
The seconelar is wound for 24 turns,

then the primary wire is picked up
and wound along with it, side by side,
fur 8 turns. The primary winding being
terminated then, the rest of the secondary
(24 inure turns) is put on. The small
primary is used as a further aid in ob-
taining a receiver that will not cause
troublesome oscillations.

The set, made under these directions.
with .00035 mfd. tutting condensers, will
tune approximately in step. One factor
that tends to operate against this is the
added capacity in the first radio trans-
former, 1.112. due to the aerial -ground
system. Thus CI might tune with read-
ings a little lower than those of the other
condensers. To get away from this four
turns may be removed front the second-
ary of the first radio transformer, or, in
the actual winding, the number of turns
'night be made four fewer than that on
the other secondaries. (i.e., 52 instead of
56).

The circuit enables one to use ear-
phones at the detector output, but the
jack provided for this purpose, 31, is to
facilitate the tuning in of distant stations,
and not for general earphone reception.
On that account the rheostat that controls
three tubes-the detector and two audio-
has no auxiliary switching arrangement.
That is, when the detector tube is lighted
the audio tubes must be lighted
-otherwise there would be something
wrong with the wiring, if Fig. 1 were the
guide. J2 is for insertion of the plug to
which the speaker cords are attached.

The circuit comprises two stages of
tuned radio -frequency amplification, tube
detector and two transformer -coupled
stages of audio -frequency amplification.

Tubes
The tubes should be 01A, operated from

a 6 -volt storage battery, with 45 volts or
less of B battery on the detector plate and
90 on the RF and audio amplifier plates.

Th.! set will operate fairly well on dry -
cell tubes, such as the -99 type, but the
greater volume and amplification from
the larger tubes make it well worth while
to spend the extra amount of money. Ex-
cept with some types of Super -Hetero-
dynes, the small tubes, or any dry -cell
tubes, are not for a permanent set, be-
cause in time the radio user goes over
to the 5 -volt tubes, because of their more
satisfying service.
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A Cabinet B Eliminator
[Parts I and II of this article were pub-

lished in the December 12 and 19 issues.
Part III, the conclusion, follows.]

By Lewis Winner
Associate, Institute of Radio Engineers

PART III
SINCE the Rex B Battery Eliminator

was described many folk have asked
that the same eliminator be designed so
that it can be placed in a cabinet. The
result is shown in Fig. 2. The same
material and the same hookup (Fig. 1)
were used. The only extra articles that
were employed were the panel, cabinet
switch and single socket for the fuse, in-
stead of the double socket.

A 7x14" cabinet with a panel to fit
houses the parts. The same baseboard is
also used. However, the baseboard must
be cut down to fit the cabinet. There-
fore, take all the parts off the board and
lay them aside. Cut the board so that it
is 114" in length and 7tir" in width.
Now take the panel. Three inches from
the left and 3%" from the top and the
bottom drill a 5/16" hole. Three inches
from the right and 3,/2" from the top and
the bottom of the panel drill a hole IA" in
diameter. The hole on the left is for the
shaft of the high resistance rheostat R2,
while the hole on the right is for the
rheostat R1, which controls the filament
of the rectifier tube. Six inches from the
right and the left and 2" from the bottom
of the panel, drill a Yy" hole for the
switch. The holes for the holding of the
baseboard are four in number. They are
%" from the bottom of the panel.

Placing the Parts
The next thing that is attended to is

the placing of the parts on the board.
The step-up transformer is placed on the
extreme left hand corner of the board.
The choke coil L3 is placed right next to
the transformer, but in an upright posi-
tion. This is done by taking the angle
irons off the laminations and placing them
in such a position that the choke coil will
stand on the short portions of the lamina.
tions. The terminals should be face up.
The core is at right angles, although this
does not matter. The last choke coil L4
is placed next to the choke coil L3, in the
same manner. The core is at right
angles to the core of the other choke L3
and parallel to the transformer core
L1L2L3. See that the terminals lugs are
face up, as it will be difficult to solder, if
they are on the bottom. The socket is
placed exactly in the front of the trans-
former. ' It is 1" from the right hand
edge and 2" from the panel. The ter-
minal strip is placed in the 1" portion, to
the right of the socket. The first heavy
fixed condenser C is placed opposite the

LIST OF PARTS
One AC 220 -volt step-up transformer

L1L2L3 (Shore).
Two choke coils L4L5 (Shore).
Three 8 mfd. fixed condensers Cl, C2,

C3 (Conn. Tel. & Elec., Co., or Western
Elec.).

One rectifier tube (Rex Magnetron).
One rheostat, 0 to 5 megohms, R2,

(Clarostat).
One rheostat, 0 to 6 ohms, Rl.
One 25 ampere, 110 volt AC fuse.
Ten feet of lamp cord.
One plug.
One switch.
One socket to hold the fuse.
One socket to hold the rectifier tube.
One 7x14" panel.
One 7x14" cabinet.
One 1114x74" baseboard.
Accessories: Bus bar or lead-in to wir-

ing, solder, screws, nuts, etc.

RECTIFIER
TUBE

FIG. 1, showing the electrical diagram.

F1C, 2, showing the top view.

FIG. 3, the panel view.

socket or right in front of the choke coil
L3, next to the transformer. The fuse
socket is mounted next to the condenser.
The last fixed condenser C2 is then
placed.

Drill a 'h" hole in the back of the
cabinet. This is for the electric cord to
pass through. On the left-hand side of
the cabinet, or on the same side that the
terminal strip is placed, drill 3 holes.
These are each i/4" in diameter. They
are 1" above the base of the cabinet. The
first hole from the front is 1 7/16" from
this point. They are each 1" apart. The
condenser C3 was left out of the cabinet,
as it was found not necessary to have it a
permanent portion of the eliminator. If
it is found that with your particular set,
you need the condenser, there is plenty of
space on the sides of baseboard to insert
the same. Flexible leads should connect
this to the B-B+ terminals. The elec-
tric cord is directly connected to the
primary input, thereby eliminating the
terminal posts.

Wiring the Eliminator
Connect the ending of the high tension

secondary winding L3 to the beginning of
the filament secondary winding L2. This

FIG. 4, showing the electric cord
passing through the hole in the back

of the cabinet.

same connection goes to one filament post
on the socket. It does not matter whether
it is a minus or plus post, as you are feed-
ing AC to the filament of the tube. There
is no definite plus or minus. Connect the
other terminal of the filament secondary
I2, or the end of this winding, to the re-
sistance terminal on the rheostat Rl. The
arm of this rheostat RI goes to the other
F post on the socket. The beginning of
the high tension secondary L3 goes to the
beginning of the choke coil winding L5
and to one terminal of the fixed con-
denser Cl. The other terminal of this
choke coil, or the end of the winding,
goes to one terminal of the fixed con-
denser C2. It also goes to the B+ amp.
post on the strip and also to the resis-
tance wire of the high resistance rheostat
R2. The other terminal of the fixed con-
denser Cl goes to the plate post on the
socket. This same connection goes to
the beginning of the choke coil winding
L4. The other terminal or the end of

(Continued on page 26)
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The Spirit of Compromise
By J. E. Anderson

THE modern radio receiver is a set
of compromises. It has descended

from its grotesque prototype of early
broadcasting days, which receiver was
characterized by a multiplicity of knobs
and a plurality of dials. That ancient
complexity had so many knobs and dials
that it was imposible to find room for all
of them on the panel. It was necessary
to mount  them on all the six planes
bounding the set, with a few extra varios
strewn about the table. Everything in
this set had to be adjusted for greatest
efficiency so that a DX station located
in an adjoining state could be picked up
with a pair of earphones. Everything in
it was variable, and the term "vario" was
plastered on it as often as the terms
"low -loss" and "straightline" are now at-
tached to receivers. Of course this re-
ceiver was not easy to tune. The feat of
finding and identifying a real DX station
was an achievement to be heralded far
and wide. Only the most persistent night
owls could score. The great majority
succumbed to dial twister's cramp long
before they had solved a single combina-
tion. Variomania was epidemic when this
monstrous receiver held sway.

The Feminine Influence
The demand for a receiver which the

lady of the house could tune" became
persistent. It was then noted that out of
the infinite possible combinations of the
many knobs and dials that fully ten to
the twelfth power gave equally fair re-
sults. This led to the elimination of some
of the varios, confining them to the panel
and not exceeding in number the digits
of hands and feet combined. But even
this left much to be desired in the way
of simplicity, and finally the present re-
ceiver emerged with a tolerably clean
slate.

One of the first things to go was the
inductance switch with its taps and switch
points. First to go was the switch in the
antenna circuit and the other primaries
in the receiver. Then the switches in
the secondaries followed. The only excuse
for the inductance switch was that it ex-
tended the possible tuning range of the
receiver. This sole advantage, however,
was not sufficient to offset its many dis-
advantages, and its passing left no regrets,
but a cleaner and less unwieldy set.

The Coupling Solution
The old-time variocoupler soon gave

THE PRIMARY, Ll, used to be in
variably variable, in the old days, like-
wise the grid condenser C3 and the
grid leak R. In the above diagram
even the rheostat Rh might be re-
placed by a ballast. L3 has to be

variable, however.

way to the fixed coupler. The vario-
coupler was a cumbersome affair and it
complicated tuning to too great an extent
to survive.

With a variable coupling between
primary and secondary it was impossible
to log stations accurately, since the con-
denser setting depended on the degree of
coupling. The resultant fixed coupling is
a compromise between various factors.
For a given frequency there is a best
degree of .coupling to give the greatest
output. If the coupling is looser the set
is selective but there is very little power
transferred in the coupler.

If the coupling is closer the power
transfer is more favorable but the selec-
tivity suffers. On either side of the most
favorable degree of coupling the amplifi-
cation decreases. Since the coupling can-
not be just right over the entire frequency
band for which the receiver is designed
to respond it is necessary to compromise
in such a way that the coupling is right
at some chosen frequency in the band, say
at the geometric mean of the upper and
lower broadcast limits, or about 1,000,000
cycles.

But when the coupling is right for this
frequency the set will usually oscillate at
this and higher frequencies (lower wave-
lengths). This at first required that the
coupling be made much less than that re-
quired for optimum results. The set had
to be made inefficient to prevent uncon-
trollable oscillations. But since the de-
velopment of various schemes for stabiliz-

"Untuned," Not "Aperiodic,"
Called Right Primary Term

By Theodore R. Bunting
Research Engineer, Sleeper Radio Corp.

The use of the term "semi-aperiodic"
to describe the nature of the small an-
tenna primaries employed on many types
of tuning coils is incorrect, there being no
technical justification for it.

The primary circuit can be "periodic"
or "aperiodic,' but there is no half way
tondition. A "periodic" circuit is one
capable of oscillating when properly ex-
cited, but an "aperiodic" circuit is one
possessing such high resistance in its com-
ponent parts that any current induced in
its dissipates itself in heat losses just as
quickly as it is supplied. The resistance
of the small primaries of these tuning
coils, which are found in many types of

receivers, is not usually at all high enough
to warrant the use of the designation
"aperiodic" or "semi-aperiodic" for them.

Small fixed primaries on such coils are
properly classified as "untuned" windings.
They are said to be untuned because they
are not adjusted to any particular wave
in the broadcast band, but pick up all
waves and feed them to the closely coupled
secondary, where one wave is selected by
a tuning process usually involving the
adjustment of a variable condenser.

If these primary coils were truly
aperiodic the resistance losses of the
aerial circuit as a whole would be so great
that only a very small percentage of the
signal strength would be available for
actuating the set, and as a net result the
set operator would hear little if any
broadcasting.

ing a circuit, such as neutralization for in-
stance, it is possible to increase the
coupling to that required for maximum
transfer of energy at some desired fre-
quency in the middle of the band of
broadcast frequencies.

More Variations Reduced
At one time both the grid leak and the

grid blocking condenser were variable.
Now only the former is variable but even
that is for the most part left fixed. Now
there are in endless number combinations
of grid leak and grid condenser which
will give identical results for a given in-
put and given frequency. As the fre-
quency and the voltage of the input varies,
the required combination varies also, but
this variation is not great; and there is
no good reason why one combination
should not be selected and left fixed. The
condenser should be as small and the grid
leak resistance as large as they can be
made without having blocking of the grid
for the loudest signal which the detector
tube is called on to handle. For the
ordinary tubes .0002 mfd. and 2 megohms
may be considered as limiting values,
upper and lower limits, respectively.

Hands-off Policy
The ancient prototype receiver had a

filament rheostat for every tube. The
modern receiver has no rheostat at all, or
at most only one for the radio -frequency
tube or one for the detector. The change
is all in favor of simplicity and overall
efficiency. Those receivers which have
no rheostats employ Amperites or other
filament ballast resistors. All of these de-
vices effect a compromise. When the fila-
ment battery is fresh or fully charged, the
filament current in each tube is slightly
higher than the rated normal current;
when the battery is nearly exhausted, the
current is slightly less than normal. At
no time during the life of the battery
charge is the current excessive or greatly
deficient. The adjustment is partly auto-
matic due to a resistor element which
has a very high temperature coefficient of
resistivity. The resistance of the element
changes with the current flowing through
it, not with the voltage of the battery, as
the sales argument has it, in such a man-
ner as to keep the current nearly uniform.
The great advantage of these automatic
devices, in my opinion, is that they en-
force a hands-off policy with respect to
the filament circuit.

The Single Control
Perhaps the receiver of the future will

be of the single control type, or perhaps
of the push -the -button -and -get -what -you -
want type. It can hardly be said that the
receiver of today is of tither of these
types, although many attempts have been
made to make single control receivers, ex-
ceed the multi -dial set in efficiency. Even
in the best adjusted receivers in which
one control governs the movement of
more than one condenser the selectivity
and the volume are compromises, except
at one or two frequencies for which the
adjustments have been made. Whenever
vernier condensers or other devices are
used to compensate for any variations be-
tween the selected points, the set ceases
to be a single control receiver. Some of
the sets that have appeared without these
compensators work very satisfactorily,
however. No doubt the single control re-
ceiver is in the ascendency. The push -the -
button type will undoubtedly never emerge
from the freak class, unless some radical
change in the allotment of channels be
brought about the world over.

Fixed Condensers
In the selection of by-pass or shunt

condensers it is also necessary to com-
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promise. The by-pass condenser does its
work best if it is infinite in size. In some
cases, of course, the work would be too
well done. For instance, if the condenser
is connected across an audio frequency
device it would by-pass the entire signal
and not a rumble would be transmitted to
the phones. No matter how small the
by-pass condenser is in such a case some
of the audio frequencies. Will be by-
passed, and this will introduce distortion
into the signal. But it is necessary to by-
pass some in order that the radio fre-
quencies be by-passed, and we have to tol-
erate the distortion that results. Usually
the amount of distortion from this cause
is not perceptible to the ear. This by-
pass condenser should be the smallest
possible that will satisfactorily by-pass the
high frequencies. By-pass condensers
across batteries or in certain filters should
be as large as possible since they should
by-pass everything except the direct cur-
rent. Cost and dimensions are the factors
which should determine the choice.

Series condensers in direct coupled cir-
cuits and in the output of a filtered power
stage should be as large as space and cost
permit. If these condensers are too small
the low frequencies will be suppressed and
distortion will result. The actual size of
the condensers depends on the resistance
or the inductance of the coupling imped-
ances. For the usual values of these the
condensers should not be less than one
microfarad apiece. It is a compromise
between price and space on the one hand
and on quality on the other.

The coupling resistors in a resistance
coupled amplifier should be extremely
large for greatest step-up in voltage per
stage. But when they are large it re-
quires a plate battery voltage too high to
be safe or economical in order to get any
benefit of the possible 'step-up. If a low
value coupling resistor is used the re-
quired battery voltage is also low, but
then the tube does not operate effectively.
A happy medium in resistance is required.
the usual value selected being 100,000
ohms.

When choke coil coupling is employed
the limit in the inductance, or the imped-
ance. is the distributed capacity of the
winding. It is comparatively easy to get
an inductive impedance high enough to
cause the tube to operate effectively
without getting so high resistance in the
winding as to cause a serious voltage drop
in it: but it is difficult to keep the dis-
tributed capacity down. The canacity is
of course in parallel with the inductance,

Radio's Rise to Simplicity

P
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SOME VARIATION-four tuning controls and three rheostats: All the rheostats may be
the primary, L, made fixed.

and this partly nullifies the inductive im-
pedance. It is a by-pass condenser and
must be kept small for the same reasons.

The AF Transformer
When it comes to the selection of audio -

frequency transformers there is very little
for the fan to do except to decide on the
price and the ratio of turns. A low ratio
and a high price usually spell quality, not
because the ratio is low and the price is
high, but because it is easier to build a
good transformer with a low ratio than
one with a high ratio and because a good
transformer of any ratio cannot be built
to sell at a low price. The question of
designing a good transformer is one to be
answered by the transformer engineers.
The final design of any transformer is a
compromise of quality on the one hand
and of cost, space and availability of
materials on the other. A good trans-
former cannot be built along midget pro-
portions. There must be ample core
material of the highest available perme-
ability; there must be enough turns on the
primary to make its impedance high; and
the turns must be spaced so as to keep the
distributed capacity of the winding down
to a minimum. All of these require space,
and space filled with the best obtainable
material costs money.

The Greatest Compromise
The greatest compromise in radio is

that between selectivity and distortion. It
is possible to get almost perfect selectivity,
that is, so great as to exclude all fre-
quencies but the one desired. It is also
possible to build a receiver which is prac-
tically distortionless as far as unequal
amplification is concerned. But it is not
possible to attain these two extremes in a
single receiver. The two are related to
each other as a number and its reciprocal.
If one is made great the other must of
necessity decrease, and vice versa. For-
tunately it is not at all difficult to com-
promise between selectivity and distortion
in such a manner that the first is satisfac-

O B+Det.

1 0B+Amp.
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replaced with ballast resistors and

tory for all practical purposes and the
second not great enough to cause any un-
pleasant sound in the speaker. Most
people would say that the quality is per-
fect when in reality the high notes in the
signal are suppressed more than 75% as
compared with the bass notes. The upper
limit of the useful audio frequency band
is usually taken as 5,000 cycles per second.
A circuit which cuts down this frequency
50% as compared with a 50 -cycle fre-
quency is really a broad tuning circuit.
Its selectivity does not compare at all
favorably with the best low -loss circuit.
Some of these, when regeneration is
added, cut down the 5,000 cycle frequency
90% and more. This is serious distortion.
The most selective Super -Heterodynes in-
troduce even more distortion than that.
That refers to the 5,000 cycle frequency.
But in reality the audible frequencies
which affect the timbre in music go much
higher than that. They are audible up
to about 15,000 cycles. These frequencies
are, of course, suppressed much more, and
the quality, or timbre, in music suffers
accordingly. The reason that the distor-
tion is not more noticeable is that the
more important notes are comparatively
low in pitch, and hence the useful har-
monics of these are also camparativelv
low. By the time it comes to the high
frequencies which are suppressed the
harmonics contribute so little that their
absence is not noticed. When it comes
to a high pitched note like the upper ones
of the piccolo there are very few har-
monics audible anyway. Suppose the
highest fundamental is near 5,000 cycles
per second. The first harmonic of that
is 10.000 and the second is 15,000 cycles
per second. Most persons are unable to
hear the second.

COMPLETE LIST OF BROADCASTING
STATIONS appeared in RADIO WORLD dated
Dec. S. ISo per copy, or start your au
tion with that number. RADIO WORLD &n
W. 45th St., New York City.

Heat's Effects are Used
to Make Ammeters Work

The ammeters used to measure radio
cu rents go from .003 to 3 amperes. These
arr hot-wire instruments and are made
in the simplest form posible. Usually a

single fine wire and some method of show-
ing the heat produced by the wire are
used.

It is usually in the antenna circuit.
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A*ONG receivers for home construc-
tion The 1926 Model Diamond of the

Air bids fair to be the most nopular set
of the impending new year. This is RADIO
WORLD'S most successful circuit and the
fans that have built it have shared most
gratifyingly in this success. Since the
circuit appeared in its original form last
April it has been built by more than 3,000
persons who purchased kits, and no one
knows by how many thousand others. Re-
sults letters prove that it is easy even for
the novice to construct this circuit with
wonderful success, for the building data
are very complete. The whole story of
how to build this set was told by Herman
Bernard in the September 12, 19, 26 and
November 21, 28 and December 5 issues of
RADIO WORLD. Also blueprints are avail-
able, so that the set may be made speedily
without running any risk.

So wonderful is the set, and so success-
ful have fans been who have built it, that
thirteen leading radio parts manufactur-
ers have combined their efforts to produce
the official boxed and sealed kit. While
parts of equal merit may be substituted
for any specified, the kit offers a safe
solution to those who do not feel confident
enough to decide in what instances sub-
stitution would be safe.

A free nameplate will be sent to any
one sending a request therefor. This
nameplate is to be immersed in a tumbler
of water for five minutes, then put on the
panel with the reading matter toward you.
The nameplate is of the transfer (decal-
comanie) type, and the stiff piece of paper
on which the nameplate had been fastened
may be slipped right from under, leaving
only the moist nameplate on the panel.
In a few minutes this will dry and it will
remain secure indefinitely.

The requests for nameplates reach the
Diamond Editor at the rate of 500 a
week. A fraction of this week's mail is
represented by the names and addresses
published on this page.

Commercial plans are now going for-
ward looking toward the boxing and seal-
ing of 10,000 kits, to take care of the
business between now and the end of May.
If sales keep up with these production
plans the 1926 Model Diamond of the Air
will greatly outclass in sales any other
boxed kit in the world. As the circuit
was introduced about the middle of this
year it was too late for it to achieve first
place in the same year a position occupied
by a circuit that had been pushed for
more than ten months previously. The
Diamond is now running second. But at
the present writing it looks like a case of
easy ascendancy for the Diamond in 1926.

Get a
NAMEPLATE

Free!
Your 1926 Diamond of the Air will not

be complete without the nameplate, which
will be furnished free to all who ask. This
nameplate is of the transfer type. Im-
merse it in a tumbler of water for a
minute, then place it on the panel, with
the nameplate facing you. The paper
may be easily pulled away and only the
nameplate remain. When the nameplate
dries it will be found securedly pasted to
the panel.

Send in your request to Diamond Editor,
RADIO WORLD, 145 West 45th Street,
New York City, or come in and get one
at the office, which is just a few steps
east of Broadway.

Diamond Looms As 1926 Champion

Great Rush for Nameplates for the Receiver
punowing is a part list of the names and addresses of fans who sent in requests for a

nameplate for the 1926 Model Diamond of the Air during the week in which this edition
went to press:

A. Faltus, 1164 Plymouth, Fall River, Mass.
crank Sutton, 9149 Cherwuul Ave., Detroit,

Mich.
John Cleavelin, Jr., 920 Chestnut St., Evans-

ville, Ind.
Harvey Patenaude, 89 Peck Ave., West Haven,

Conn.
Stephen Hidaglo, 365 W. 50th St., N. Y. City.
Jones Munker, 175 W. 188th St., N. Y. City.
William Dudley, Box 155, R. 1, Herrin, Ill.
J. C. McFarland, P. 0. Box 101, Sandersville,

\iiss.
J. W. Flizfinger, Box 216, W. Elizabeth, Pa.
Chas. H. Carter, 2307 East Themingway, Seattle,

Wash,
E. S. Danger, 28 Old Church Road, Whitchurch,

Cardiff, Wales.
J. E. Rosengren, 619 Madison St., Topeka, Kan.
Arthur Parker, P. 0. Box 627, Covington, Ia.
A. D. Daniel, Box 963, Sapulpa. Okla.
Arthur Waden, 35 Suffolk St., Lynn, Mass.
Joseph D. Baum, 1331 N. Broad St., Philadel-

phia, Pa.
David White, 514 W. 177th St., N. Y. City.
E. M. Watson, 414 Glenwood Ave., Rochester,

N. Y.
Richard During, 12 Paterson St.. Jersey City,

N. J.
Ernest L. Brudos, Lake City, S. D.
W. K. Schuler, 3340 Poels, Kansas City, Mo.
Malcolm K. Sheppard, 11 Garden St., all River,

Mass.
G. N. Boyton, 33 Bouden Ave., Toronto 6, On-

tario, Canada.
R. L. Kierstead, 35 Princeton St., East Boston,

Mass.
F. A. Brooke. 45 Edison Park, Quincy, Mass.
Arthur L. Lindley, R. 2, Pooli, Ind.
Allan Youngquist, 501 Brainerd Ave., St. Paul,

Minn.
Courtenay Bateman, care Palmetto Ice Co.,

Columbia, S. C.
Albert Savage, 331 Weeden St., Pawtucket. R. I.
Ed. Dixon, 1513 South J. St., Tacoma, Wash.
E. F. Warner, 2207 Divisadero St., San Fran-

cisco, Cal.
Robert E. Page, 20 Brook St., Derry, N. H.
W. Cardinal, 1732a Chateaubriand, Montreal,

Canada.
Carl Straubinger, 310 Stockholm St., Brooklyn,

N. Y.
R. C. Bartlett, Vendome Hotel Building, Lead.

ville, Col.
J. Henry Reisinger, Room 401, Southern Rail-

way Building. 1300 Pennsylvania Ave.. N. W.,
Washington, D. C.

Morris Kessler, Box 63, Brookside. N. J.
Dr. E. 0. West, 608 Equitable Building, Des

Moines, Ia.
A. J. Gunther, 535 St. Anns Ave., Bx., N. Y.

City.
W. Lippman, 2928 Ellsworth St., Phila-

delphia. Pa.
Frank Ward, Letterman, General Hospital, Ward

No. 5. Presido, Cal.
W. E. Googler, 354 E. Georgia Ave., Atlanta,

Ga.
IL A. Archer, 2055 Ellis Ave.. Chicago, Ill.
C. Gooding, 234 Genners St. Rochester, N. Y.
George FL Wilhelm, 625 Willow Ave., Spring-

dale, Pa.
H. O. Bonfield, L. & N. Depot, Ticket Office,

New Orleans. La.
Hyman Sobel. 2047.73rd St., Brooklyn. N. Y.
F. J. King. 56 Old Orchard Ave., N. D. G.,

Montreal, Quebec. Canada.
Arthur A. Phillipe, 1201 Clifton St., Winnipeg,

Canada.
W. A. LeMieux, 117 Boyles St., N. W., Grand

Ranids, Mich.
Harry G. Lupold, HS W. Elm St., Morristown,

Pa.
Preornan Martin. Perryopolis, Pa.
C. J. Laughlin, 5726 Boles St.. Kansas City, Mo.

Henry J. Loiselle, 197 Hope Ave., Worcester,
Mass.

.1. E. Stator), 420 W. Central Ave., Albuquerque,
N. M.

H. E. Wikstrom, 3361 W. 98th St., Cleveland, 0.
John R. Blum, Dansville, N. Y.
tohn Stark, 2547 South Harding Ave., Chicago,

111.

J. F. Hooper, 204 Kindersley Rd., Montreal,
Quebec, Canada.

P. Frick, 561 Hudson Ave., West N. Y., N. J.
Irving R. Fisher, 100 Springfield Ave., Buffalo,

N. Y.
Paul E. Suits, 129 North Rutland St., Watertown, Y.
Herbert Parson, Box 612, Thomaston, Conn.
Michael Weber, 2247 French St., Erie, Pa.
E. N. Simpson, 714 Shaune Ave., Kansas City.

Mo.
C. E. Blair, 513 Bergen St., Harrison, N. J.
S. A. Valter, 642 Shawmut St., N. W., Grand

Rapids, Mich.
Alex. J. Juniewiez, Headquarters Co., 5th In-fantry, Fort Williams, Me.
R. Erte, 20 Conklin St., Poughkeepsie, N. Y.
Joseph F. Huspek, 3925 W. 15th St., Cleveland,

Ohio.
Paul Sweeny, 338 Woodland Ave., Syracuse,

N. Y.
Alex Horvath, Jr., 2658 Grand Ave., Cleveland,

Ohio.
A. J. Ibinger, Black River Falls, Wis.
George A. Godley, Berwyn, Md.
J. Donald Kinchiloe, Lathrop, Mo.
Alex W. Leek, 60 Burling St., Flushing, N. Y.
Thomas Carberry, 69 East 122nd St., N. Y. City.
E. F. Wilson, 1830 E. Velyn Ave., Memphis.

Tenn.
Charles H. Sprean, 457 Bergen Ave., JerseyCity, N. J.
Francis M. Field, Quarters 25, Governor's Island,

N. Y.
Joseph A. Stackawitz, 2432 Salisbury St., S. S.

Pittsburgh, Pa.
A. W. Sullivan, 44 Brow St., Fall River, Mass.
Clay M. Salladay, Box 8 ,1 Jerome, Idaho.
C. Arthur Wagner, 1131 North 7th St., Waco,

Texas.
John Harasta, 16 Hudson St., Binghampton,N. Y.
Alejardo Csuevara, Acero 28, Mexico City, Mex.
J. D. Hartenbower, 7337 Coles Ave., Chicago,

James White, 1335 First Ave., N. Y. City.
Turner Coile, 100 Lemou St., Marietta, Ga.
George J. Lingl, Bird Island, Minn.
Charles J. Berry, Thorndike, Me.
Joseph W. Willis, 1944 W. Lafayette Boulevard,

Detroit, Mich.
S. Thompson, Jr., 205 E. Main, Ardmore, Okla.
Russel Johnson, 10 Arthur St., W. Quincy, Mass.
Melvin Buouett, Box 283, Jonesville, Mich.
Alfred J. Terres, 1523 E. Franklin Ave., Minne

apolis, Nf inn.
William J. Palmer, 3420 Alaska St., Seattle,

Wash.
Clarence W. Lewis, R. 5, 1888 Greenway North,

Columbus, 0.
L. B. Williams, 830 Fremont. Manhattan, Kan.
Edward C. Mourhoff. R. D. 2, Cabot. Pa.
I. R. Sharp, Box 172, Stoneberry, Mo.
J. B. Reed, 1021 West 10th St., Los Angeles,

Cal.
Charles W. Seagroat, 77 Market St., Morris-

town, N. T.
F. L. White. 3306 Morrison Ave., Houston, Tex.
George F. Worley, 571 North 1 St., Missouri

Valley. Ia.
A. H. Stearns, 883 River St., Troy, N. Y.
T. H. Dieters, 807 E. Madison St., Tamna, Fla.
Keith Grover, R. F. D. 1, Pitsburgh, Pa.
William Forden. 237 Fulton St.. Brooklyn. N. Y.
E. B. Halley, 41 Boonton St., Dover, N. J.
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Three Sets in the Quality Class
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THE 70 TO 1208 METER RECEIVER described by Robert Force in the December 5 issue of RADIO WORLD. The coils
employed are of the plug in type. C2 and C3 are both .0005 mf d. variable condensers. L5, L6. L7 and L8 are 200 henry choke

cols. R6 and R7 are 500,000 ohm resistances. R4 is a 500,000 ohm potentiometer.
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THE electrical diagram of the 5 -Tube Geared Receiver, described by Lewis Winner in the September 5 and 12 issues of RADIO
WORLD. T1, T2 and T3 are tap arms controlled by a ratchet and pinion. L2, L4 and L6 are variable and also controlled by a

ratchet and a pinion.
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THE electrical diagram of the Ultradyne, described by Brunsten Brunn in the November 14 issue of RADIO WORLD. All the
tubes employed are of the 201A type. A loop may be used with this receiver.
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Hookups for Amateur and BCL
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The 7 -Tube Super -Heterodyne

FIG. 20 (top), the balancing con
denser, once set, is locked. Pencil
points to the unit. Fig. 21 shows the
arrangement of parts on subpanel.
The placement of transformers, in-
cluding AF, is shown in Fig. 22, while
Fig. 2.3 gives an intimate view of how
sponge rubber is used for shock -

absorbing purposes.

[Parts I and II of this article on the con-
struction of a super -heterodyne in a portable
cabinet appeared in the December 12 and 19
issues. Part III, the conclusion, follows.]

By Herbert E. Hayden
THE completion of the assembly of the

Super -Heterodyne is shown in photo-
graphs herewith. The Pressley model was
used, housed in a cabinet simulating that
of the Radiola 26. As a kit is necessary
for proper completion of the receiver, the
coil winding data are omitted, also the
list of parts.

The wiring diagram was published
December 12.

First run all filament wiring to proper
places. All connections are made under
the socker panel. Run the jumper be-
tween the positive terminals of the sockets
and connect this to the switch R. The
other terminals of R go to the binding
posts 8 and 6. The first five sockets have
their negative filament terminals con-
nected by a jumper which in turn goes to
one terminal of the rheostat J1. In the
same manner the last two sockets have
the negative filament terminals connected
together and to the rheostat J2. The two
remaining terminals of the rheostat con-
nect to binding posts 9 and 10. This com-
pletes the filament circuit wiring and it is
well to test it by connecting a battery
temporarily to the binding posts 8 and 9
and trying a tube in each socket to make
sure the circuits are complete. In wiring
to the sockets the bus is slipped up
through the hole in the hollow rivet, bent
over and soldered on top. Do the solder-
ing carefully.

Second, wire the tuning and oscillator
circuit. The letters S and R on the vari-
able condensers refer to the stator and
rotor respectively while the balancing con-
denser has two stators lettered S and Sl.

Connect the rotor of D to one stator
of balancing condenser E and to terminal
3 of the oscillator coil A. The stator of
D is connected to terminal 1 of coil A to
the other stator of E and to one side of
grid condenser F1, the other terminal of

FIG. 24 shows the preparations for
mounting the speaker and unit on the
cabinet. Fig. 25 shows the feat

actually accomplished.

Fl going to the grid of the first tube T1.
The stator of the tuning condenser C con-
nects to terminal 2 of the oscillator coil
A and to binding post 1. The center con-
tact of switch Q is connected to the rotor
of C and to the rotor of the balancing
condenser. The top and bottom contacts
of switch Q are connected to binding posts
2 and 3 respectively. A lead runs also
from the rotor of the balancing condenser
to the negative filament lead. It remains
to connect in the plate circuit of the os-
cillator. From binding post 4 a wire leads
to terminal 1 of the first intermediate 1(1.
From post 2 of K1 connection is made of
4 of the oscillator coil B, the other ter-
minal of which (5) connects to the plate
of the first tube.

Third, wire the intermediate frequency
amplifiers. Post 4 of K1 connects to the
grid of the second tube, T2, while post 3
of K1 connects to negative lead running
to the rotor of the balancing condenser
as shown in the diagram. The plate of
T2 connects to post 2 of the second in-
termediate transformer LI and terminal
1 of which connects to binding post 5.
This same wire runs around and connects
to post 1 of K2 and L2, to the positive B
terminal of MI and to one side of both
fixed condensers H and G. Terminal 4 of
LI connects to the grid of the third tube

FIG. 26, the case, with shawl strap
and handle, showing ready portability.

T3 and the remaining terminal 3 of LI
goes to the negative A battery lead. This
wire also connects to terminals 3 of K2
and to the unconnected terminal of the
bypass condenser H. To complete the
connections to the third intermediated
transformer K2 we have only to connect
terminals 2 and 4 to the plate of T3 and
the grid of T4 respectively. The last in-
termediate transformer has post 2 con-
nected to the plate of T4, post 1 being
already connected to the B battery lead.

Since T5 is the second detector the grid
of that tube goes to the condenser F2
which is supported by the buswire, the
other side of F2 connecting to post 4 of
L2. Post 3 being the grid return is con-
nected to the positive lead to the sockets
as shown.

Fourth, wire the audio -frequency am-
plifiers. The plate of the detector tube
T5 connects to the remaining unconnected
side of bypass condenser G and to the P
terminal of audio -frequency transformer
MI. Terminal G of MI is next connected
to the grid of T6 while the F terminal of
both MI and M2 are connected together
and to binding post 11 on the rear of the
socket panel. The plate of T6 is con-
nected to post P of M2 and to the frame
of jack P. The positive B terminal of M2
is connected to the short center spring of
jack P. Terminal G of the same terminal
connects to the grid of the last tube T7.
The plate of T7 being then connected to
the frame of jack 0 there only remains to
connect binding post 6 to the top springs
of both jacks to complete the wiring

FIG. 27, rear view, of the completed assembly.
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Radio University
WILL YOU please give me a diagram

If a 4 -tube receiver, using a regenerative
radio -frequency amplifier, a crystal de-
tector with a battery to make the crystal
more sensitive, one step of transformer
coupled audio -frequency amplification, and
two steps of auto -transformer coupled AF.

CZ

A Question and Answer
Department conducted by
RADIO WORLD for its
Readero by its staff of Ex-
perts. Address Radio Uni-
versity, RADIO WORLD,
145 West 45th St.. N. Y. C.

double circuit jack. J2 is a single circuit
jack. S2 is a filament switch used to turn
off and on the tubes. Use 201A tubes
throughout the set.

* * *

WILL YOU please show diagrams de-
picting the various methods of connecting

battery. In other words, the battery,
while not shorted is discharging through
the resistance. Use a switch to remedy
this.

* * *

AS A reader of RADIO WORLD I was
especially interested in the Rex B bat-
tery Eliminator described in the Decem-
ber 12 issue. I would like to have the
following queries answered: (1) What is
meant by a drop of 30 volts for each in-
dividual plate lead? I am using a 5 -Tube
Acme Reflex, with 3 stages of audio-fre-

FIG. 245, showing the 4 -tube set, with a crystal detector.
Also state the constants of the coils, con-
densers, etc.-R. Campbell, Acres, Kan.

Fig. 245, shows the diagram. LI, the
primary, is wound on a tubing 314" in
diameter and 4" high. It consists of 10
turns. There is no space left between the
windings. The secondary is therefore
placed close to the primary. There are
45 turns placed here. The primary, L3,
also consists of 10 turns placed on a form
3/2" in diameter and 4" high. The sec-
ondary, L4, consists of 45 turns wound
on the same tubing. No. 22 double cot-
ton covered wire is used. C3 and C4 are
both .001 mfd. fixed condensers. CI and
C2 are both .0005 mfd. variable condensers.
CD is a fixed crystal detector. P is a
400 -ohm potentiometer. S is a filament
switch used to short circuit the fixed
condenser, C4. R1 is a 10 -ohm rheostat.
AFT] is a low ratio audio -frequency
transformer. R2R3R4 are 14 -ampere bal-
last resistors, The stopping condensers
in the autoformer stages have a capacity
of I mfd. The potentiometer used in the
grid circuit of the third tube has a resist-
ance of 500.000 ohms. The resistance in
the grid circuit of the fourth and last tube
ha, a resistance of 500.000 ohms. 31 is a

up audio -frequency amplifiers.-R. Edi-
froth, Elizabeth, Ind.

Fig. 246, shows the various types of
audio -frequency amplifiers. The one to
the upper left shows the transformer
coupled type of AF amplification. The
one opposite shows how to connect up a
push-pull amplifier. The one diagram in
the lower left shows the auto -transformer
method of AF coupling. The last one,
lower right, shows the impedance AF
coupling method. The resistance method
of coupling is the same as the impedance
method, except that resistance is sub-
stituted for the choke coil L. The trans-
former method of coupling gives you the
most volume per tube.

* I *

WILL YOU please explain the func-
tion of the potentiometer in a radio re-
ceiver when the resistance is connected
across the A battery and the arm goes to
the grid return?-H. L. Jackson. Wash -

When connected in the above mentioned
manner negative or positive grid degrees
of bias are obtained by varying the resist-
ance. The potentiometer is usually a
waste or rather a drain on the A batters',

the resistance is always across the

FIG. 246, shows the four types of AF coupling.

quency amplification, with 90 volts on all
the plate leads. Would this constitute 5
plate leads or one plate lead?-Eli B.
Levy, 1440 Broadway, N. Y. City.

The drop will only be 30 volts, plus
about 10 volts due to the resistance of the
line in which the tubes are connected, or
a complete 40 -volt drop altogether. There
will not be a 150 -volt drop.

* * *

DO YOU think it advisable to change a
1925 Superdyne to the 1926 Diamond? (2)
What fundamental changes are necessary?
-Dr. Thomas W. Tuggle, 523 \Vest 149th
St., N. Y. City.

(1) Yes. (2) Instead of the radio -fre-
quency tube being regenerative in action,
the detector tube is made regenerative,
while the radio -frequency tube is made
non -regenerative. See November 21, 28
and December 5 issues of RADIO
WORLD.

* * *

I HAVE built the Pathfinder, which
was described in the October 31 issue of
RADIO WORLD by Sydney Finkelstein
and have some trouble with it. (1) I can-
not get the low wave stations. From 55
up, the set works 0. K., but from 55 down,
the signals are nil. What can I do to
remedy this? (2) What can I do to get
more volume on all the stations ?-Louis
Koller, 473 Martin St., Roxborough, Pa.

(1) Connect the rotors of the condensers
to a tap 15 turns away front the battery
nd of the secondaries. Take the resist-

ance R4, out of the circuit. This means
that the G post of the last audio -frequency
transformer will go to the G nost on the
last socket. Reverse the A battery. Place
more B battery voltage on the plates of
both the detector and the amplifier tubes.

* *

I HAVE built the Diamond of the Air,
but cannot control the regeneration. As
soon as I increase the regeneration to
such a point where the maximum volume
is obtainable the set starts to squeal. As
soon as I place my hand within 3" of
the grid leak, the set starts to squeal also.
I am using an Ambassador radio -fre-
quency transformer and an Uncle Sam 3 -
circuit tuner.-Jesse D. Warrington, 106
108 Water St., Catskill, N. Y.

Reduce the plate voltage on the detector
tube. Decrease the number of turns on



December 26, 1925 RADIO WORLD 15

Ra

3

C4

PTJ
R

FIG. 247 the schematic diagram of the 1 -control 5 -tube Powertone, a selective and voluminous quality receiver.

the tickler coil. Reverse terminals to sec-
ondary LI. Reverse connections to grid
leak.

a

IN THE May 23 issue of RADIO
WORLD there appeared a description of
a circuit wherein a single tube was used.
This was described by Percy Warren. I
should like to know a little more about
this circuit as to its actual performance
in distance, volume and selectivity.-E.
H. Stephens, 820 East 87th Place, Chicago,
Ill.

It is a good distance getter. The sig-
nals that are obtainable are very loud.
The selectivity is good also.

PLEASE GIVE me the following in-
formation about the Freedom Reflex as
published in the July 4 issue of RADIO
WORLD. (1) I have a 3%2" basket weave
form. How many turns of No. 22 DCC
wire should I wind for the primary and
the secondary? (2) What spacing is
there between the turns ?-Asa Lemley,
703 Ohio Ave., Erwin, Tenn.

The primaries LI and L3 consists of 10
turns. The secondaries, L2 and L4, con-
sist of 45 turns. (2) There is a %" separ-
ation between the windings.

I WOULD be pleased if the following
questions were answered: (1) Would the
efficiency of the Diamond be improved by
neutralizing the radio -frequency tube?
(2) Would the UV199 be better than the
LTV201A as a radio -frequency amplifier?
(3) Where can I obtain suggestions as to
the successful operation of the Diamond?
-Irving Johnson, 717 Brown St., Lafay-
ette, Ind.

(1) No. (2) No. (3) See the Nov. 21,
28 and Dec. 5 issues of RADIO WORLD.

PLEASE show a schematic diagram of
the wiring of the 1 -control 5 -tube Power-
tone.-Bertram Reinitz, 127-A Clarkson
Ave., Brooklyn, N. Y.

Fig. 247 is the diagram. The set may be
assembled on a 7x18" panel, using a 5 -
gang socket shelf, 2,Ax17,A". The tuning
condenser, CI, is a 2 -section instrument
(double condenser), each section .0005
mfd. LIL2 and L3L4 are RF coils of the
tuned type. On a 2/" diameter LI and
L3 would have 8 turns, L2 and L4 would
have 53 turns. The wire is No. 24 silk
over cotton. The separation between
primaries and secondaries is 14". RI and
R2 are 20 -ohm rheostats. The ballast, R3,
is 94 -ampere. R5 and R7 are 0.1
resistors ; R4. 2.0 meg.; R6. 1.0 meg.: R8.
0.5 meg. C5 and C6 are .006 mfd. C3 is
.00025 mfd. The AF transformer is PBGF.
Phone tip lacks, battery cable, five sockets
and a vernier dial are necessary. Use 135
volts of B battery for the high voltage
and 45 on the detector plate. If coil forms
of 3" diameter are used, the 8 -turn primary

remains, but the secondaries have 45 turns.
See the December 12 issue for construc-
tion 'and operating data.

I AM building the 1926 Diamond, using
all materials that were specified in RADIO
WORLD, with an exception. That is, I
wish to use two Ambassador 3 -circuit
coils and dry cell tubes. (1) Will these
coils serve the purpose? (2) I under-
stand that one of ticklers will have to be
left disconnected. If this is true will the
results be hindered in any way? (3) What
dry cell tubes will give best results? (4)
What are the proper ballasts (Amperites)
to use for the particular dry cell tubes
that should be suggested? (5) Is there
any part that the extra tickler can play
in the circuit? (6) Will I lose much
volume if I use the dry cells tubes, instead
of the storage battery tubes?-O. T.
Swan, 110 Union St., Oshkosh, Wis.

(1) Use the extra tickler as LO for aerial
tuning. Ignore the small primary on that
coil. (2) No. (3) The UV199 tube will
give the best results as to volume and dis-
tance for dry cell tube operation. (4) You
will have to use individual ballasts. If
you are using a 4% -volt battery, the No.
4V-199 Amperite should be used. (5)
Yes, as explained. (6) Yes, the volume
will be decreased severely, as compared
to the results when using the 201A tubes.

WILL YOU kindly give me the coil
data for the 5 -Tube Browing Drake set
that was described by Capt. Peter V.
O'Rourke in the September 26 issue of
RADIO WORLD, so that 17 -plate con-
densers may be employed?-R. F. Winter -
mute, 9656 Myers Road, Detroit, Mich.

LI, the primary, is wound on a tubing
3%" in diameter and 4" high. It con-
sists of 12 turns of No. 22 double cotton

A

covered wire, tapped at the 6th turn.
Leave 4" sparing. The secondary I2,
consists of 55 turns. U is also wound
on a tubing 3%" in diameter and 4" high.
L3 consists of 12 turns. L4 consists of 55
turns wound on the same tubing with a
',4" space left between the windings. The
tap is taken at the 12th turn from the be-
ginning (filament end) of the winding.
The tickler L5 consists of 48 turns of No.
26 single silk covered wire wound on a
tubing 2" in diameter.

COULD YOU please give me a formula
for making the special electrolyte, so
that I may charge my own A battery. (2)
What other method could I use, to charge
my own A battery. I have a 110 volt
AC 60 cycle line.-Melville C. Gasaway,
Deputy R. F. D. 1, Jefferson County, Ind.

(1 and 2) You cannot successfully em-
ploy a chemical solution for charging your
A battery without injuring your battery.
The only one and safe manner to charge
your battery is to use a step-down trans-
former in conjunction with a rectifier
bulb, such as the Tungar or a chemical
rectifier in conjunction with current
supply.

I CANNOT receive certain low wave,
low power stations which are located in
New York City, with any consistency.
That is, I will get a station, which is
operating on about 250 meters. Suddenly
the station will sort of fade away, but
by turning the dial a bit higher and
sometimes lower the station can be ob-
tained with full volume. What causes
this?-P. Basletts, Great Neck, L. I., N. Y.

This is due to the poor oscillating cir-
cuit and also poor antenna system that
the station is employing. It might be due
to your swinging aerial also.

Join RADIO WORLD'S University Club
And Get Free Question and Answer Service for the Coming 52 Weeks.

Have your name entered on our subscription and University lists by special number.
Put this number on the outside of the forwarding envelope (not the enclosed return
envelope) and also put it in your queries and the questions will be answered the same
day as received. If already a subscriber, send $6 for renewal from close of present
subscription and your name will be entered in the Radio University.

RADIO WORLD, 145 West 45th Street, New York City.
Enclosed find $6.00 for RADIO WORLD for one year (52 Nos.) and also enter my

name on the list of members of RADIO WORLD'S University Club, which gives me
free information in your Radio University Department for 52 ensuing weeka. and send

me my number indicatinr membership

Name

Street

City and State
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START THE NEW YEAR RIGHT
OUR NEW YEAR SPECIALS

KITS Modern 10 to 1 $2.95
Bruno 3 -Tube $18.50 Modern Push Pull per pair, 6.50
Bruno 4 -Tube 22.50 Thordarson 3 to 1 2.95
Ambassador 3 -Tube 16.50 Thordarson 6 to 1 3.10
Ambassador 4 -Tube 20.50 Thordarson Push Pull, per pair, 8.50
Browning Drake 19.50 Thordarson Autoformer 3.75
Freshman T. R. F 7.95 Erla 3 to 1, 6 to 1 2.95

Federal No. 65 or 65A 2.95
SETS Rauland Lyric 6.95

Write for our prices on any manufac-
tured set. We have c complete supply, VERNIER DIALS
ready for immediate shipment. Marco $1.65

Erla 1.95CONDENSERS Amsco 1.50
Bruno No. 18-22 Plate $4.50 Univernier .75
Hammarlund 23 P. S. L. F..... 4.25 Gee -Haw 225
Hammarlund 11-43 Plate Ver.. 2.35 B. M. S. 1.10
General Instrument, Any Size 2.40 Accuratune 2.75
U. S. Tool -11-18-23 43 Plate

Vernier
Heath 11-23-43 Plate Vernier

1.95
1.95

"B" ELIMINATORS
Murdock Inclosed 23-43 Plate .95 Bosch $27.50
U.S.L. 23-43 Plate Ver 1.65 Timmons 22.50
Preferred 11-23 Plate 135 Balkite 27.50
Preferred 11-23 Plate Ver . . 1.65 Apco 22.50
General Radio 23 Plate 2.95
General Radio 11-23 Plate Ver. 3.75 "A" CHARGERSAmsco 17 Plate S.L F 2.75
Amsco 23 Plate S.L.F. . 325 Balkite $12.50
King Cardwell 11-23 Plate....2.50 Home Charger, "A" and "B" 12.50
Freshman Mercury .95 Apco, 7 Amp. 12.50
Manhattan 17-23 Plate Ver 2.95 Balkite Trickle 8.50
Pacent 11-43 Plate .75

LOUD SPEAKER UNITS
TRANSFORMERS Baldwin (Type C) $3.95

All American 10 to 1 $2.45 Baldwin (Type H) 4.95
Jefferson Star 1.50 Morrison 3.25
Amertran 3.75 Western Electric 6.75
Modern 4 to 1 2.75 Tower Scientific 3.95

Kit for Bernard 1 -Tube DX Set $8.25
Bruno Engravings will improve the appear-
ance of any home-made receiver and will
make it look like a factory -made job.

iirlOngn 15- 02ra in2
IMPROVE THE APPEARANCE OFANY 5E71007.

A Set for Every "Hook -Up"

Set No. I --Complete for detector, tuner
and 3 stages of R.F. cr A.F. ampll-

35c
Set No. 2 -Complete for detector. tuner
and 2 stages of A.F. amplification. 20 25c
words and signs.
Set No. 3 -Complete for detector and
tuner. 10 %Ionia and signs.
Set No. 4 -For detector and tuner, ale- 20cbroviated. 12 words and signs.
Set No. 5 --Complete for Noutrodyne,

30c25 wants and signs.
At your Dealers or sent Postpaid on receipt

of stamps
Each package complete with special cement

Easy to apply-Permanent-Neat-EconomIcal

and directions

Station. 90 words and signs.

15c

VEBY

HI -MU

TUBES

Veby Hi -Mu Tubes
are endorsed for use
in the Diamond of
the Air.

Never before in the His
been such a demand fa

1926 DIAMOND of
Each Kit is
Boxed and
Sealed as
Shown and
Bears the
Approval and
Signature of
Herman
Bernard, the
Designer of
This Famous
Circuit.
This is Your
Protection
That All
Parts are
Matched and
Will Function
in Complete
Harmony.

Showing How E

"Bruno 55" matched
radio frequency coil for
99 and used In the Dia-
mond of the Air. $3.00

"Bruno 99" 3 -circuit
tuner wound on quartzite
plass and specified In the
Diamond of the Air,

$5.50

Official Blue

Prints of 1926

Diamond of the Air
50c each

JUST RECEIVJ

A New Shipment

Famous B -C -L

Metal Vernier

B -C -L Metal Ver-
nier Dial, 20-1 r
R a ti o, 4 -inch, b'

Black Face

Silver Face with Blac
bossing

Write for free ca

B -C -L RADIO S
221 FULTON STREET,
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BUILD THE 1926 DIAMOND
ry of Radio has there
any kit as for the new

e AIR K1T-$35.00

Kit is Packed.

These 13 Lead-
ing Manufactur-
ers Combined

Their Technical
Skill to Make

This Kit
So Popular:

Aerovox Wire-
less Corp.

Alden Mfg. Co.
Bruno Radio

Corp.
Cornish Wire Co.
Cortland Panel

Eng. Co.
De Luxe Sales

Co.

Kurz-Kasch Co.
No. American

Bretwood Co.
Preferred Radio

Prod. Co.
Radiall Co.
Streamline

Radio Co.
Thordarson

Elec. Co.
Veby Radio Co.

OUR NEW YEAR SPECIALS
LOUD SPEAKERS Lightning Arrester $0.50

Brandes Table Talker $4.50 Battery Cable .45
Farrand Jr. 16.50 Pacent Rheostat .60
Jewett Super 19.50 Dubilier By -Pass Condenser,
Manhattan Large 11.50 0.25 mfd. .75
Acme 22.50 D.P.D.T. Switches .50
Bosch Sr. 1450 S.P.D.T. Switches .45
Thorola Sr. 14.50 W.D.-11 Adapters .50
Fitlas 7.50 Phone Plugs .25
Magnavox M4 10.95 Triple Standard Sockets 1.00

Bezels 1" Nickel .05
Bezels 1" Brass .10

TUBES
R.C.A. 201-A $2.25

Glass Insulator
Toggle Switch
Bruno Inductance Switch (14

20
.20

Cunningham 2.25 Point) .35DeForest 2.25 Bruno "66" 2.25New Venus Blue, 201-A 1.50 Hydrometers .65Schickerling 2.25 Bell Wire (Half Pound) .40
Na-aid U X Adapters .35
Aerial Kit (Complete) 2.50

MISCELLANEOUS Crystal Detector .65
R.C.A. W.D.-11 Adapter $0.35 Double Jacks .40
Fada 6 -ohm Rheostat .40 Single Jacks .30
Fada 6 -ohm Vernier Rheostat .50 Westinghouse R. C. Set
Voltmeter, 0 to 50 Volts .65 (2 only) 29.50
7 -Strand Aerial Wire .40 Neutralizing Condenser .35
Window Lead-ins .15
Cutler -Hammer 6 -ohm Rheo .40
Cutler -Hammer 6 -ohm Vernier .65 HARD RUBBER PANELS
Turn -it Grid Leak .75 7x10 $0.50 7x18 $0.95
U.X. Adapter .30 7x12 60 7x21 125
Federal Socket .65 7x14 .75 7x24 1.35
Pacent Plug .25 7x26 1.50
Soldering Iron .95 Drilled and Engraved for Dia-
"A" Battery Switch .25 mond of the Air 2 65
Jones Single and Double Jacks .40 Powertone, 7x18, Drilled and
Na-aId DeLuxe Socket .45 Engraved Panel 2.15
Bruno Binding Post (per pkge. 3 -Tube Bruno, 7x18, Drilled and

of 12) .40 Engraved Panel 1.45

111

the

trial

"Bruno 77" 3-i Ireult "Bruno" short wave
tuner wound on quartzite toll. Tunes tram 25-110
glass with special tickler meters with .00025 eon -
I or smooth regeneration denser. Wound with flat
control $5.50 ribbon wire $5.50

BRUNO BRACKETS
Give Your Set That Professional Appearance

Simplifies wiring and con-
struction of any set. Price, $1.00
per pair

cE.c)gileVICE Co.
sEW YORK, N. Y.

Kit for Rider DX Wavetrap, $7.95

THE NEW B -C -L TUNED RADIO

FREQUENCY SET

HI Vow of the Set, Showing Parts and Neat Assembly Work.

To Make New Friends for 1926
We offer this really dependable receiver, which contains all nationally -
known makes of radio apparatus, for this remark-

$29.50ably low price of
WITH $34 ,00
CABINET '-.
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Opera Singers Heard in Joint Recital One Way of Shielding

VICENTE BALLESTER, Spanish
baritone of the Metropolitan Opera
Company, heard in a joint recital.

HULDA LASHANSKA, American
lyric soprano, heard in a joint recital
during an "Atwater -Kent Radio
Hour," broadcast by WEAF and

fourteen other stations.

Japanese Like Radio, But Not Tax

OWNERS of radio sets in Japan pay a fee amounting to about 80 cents a month
to the Tokio Municipal Radio Station. Then their sets are sealed on that station's
radio length so that they are unable to tune in on any other wave. This is done
to prevent the dissemination of radical ideas by secret broadcasting. Above is one
of the equipment displays at the recent radio exhibition in Tokio. (Wide World.)

1 HOSE experimenters who desire to
shield a coil, because of magnetic in-
teraction between stages, may accom-
plish the result by slipping a metal
can over the coil. Mother can help
you out on the supply end. The coil
would have to be baseboard mounted.
The leads would be brought out by

drilling holes in the baseboard.

Proud of Her Set

HER FAVORITE SET is exhibited
by Margaret Czeto, of 763 Fifty-fourth
Street, Brooklyn, N. Y. It has six
tubes, of which four are used in resist-
ance -coupled audio stages, with facility
for turning off the last tube to reduce
volume. The receiver will be described

in RADIO WORLD.
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St. Thomas' Boys' Choir Broadcasts Holiday Music from New York

THE famous boys' choir of St. Thomas's Church on Fifth Avenue, N. Y. C., before the microphone for the New Year's service.
(Fotograms)

Sea Lion "Artists" Tin Pan Alley Has Lively Broadcast

TWO sea lions in the Hagenbeck Zoo
near Hamburg, Germany, broadcast-
ing a concert over the radio. The two
gentlemen to the right are holding the
transmitter through which the concert

of the sea lions was broadcast.
(Henry Miller.)

Doubles His DX

LEO. F. WOOLF
the

DIAMOND EDITOR
One of my greatest successes as a radio

fan has been accomplished with my Dia-
mond of the Air. I have doubled my
speaker reception. I am now receiving
stations 1,500 miles away on speaker.
KOA, Denver, 1,400 miles distant, I re-
ceive regularly.-Leo. F. Woolf, 140 Fair-
view Ave., W. E. Pittsburgh, Pa,

and his Diamond of
Air.

BLUISH blasts from shining brass signify a great event. These lung
exercisers are putting Jack Mills into office as the Mayor of Tin Pan Alley.
Reading from left to right (first row): Geo. Friedman, Jimmy McHugh,
Jack Mills and Irving Mills. The event was broadcast from Station WOR.

Furnace Vent Used by Fan
to Fill Home With Music

Always something new in radio!
Now comes a novel method of filling an

claire house with music, using the furnace
to carry the sound from cellar into every
room.

Credit for this "discovery" justly be-
longs to Joe Best, an employe of The
Crosley Radio Corporation and a dyed-
in-the-wool radio fan who sits up until
two and three o'clock 365 mornings in
the year listening to everything in the
air.

It so happened that one evening recently
Joe was "tinkering" with his furnace. The
cold air vent was out of order, and, in
repairing it a remarkable idea stepped
into his brain.

"This cold air will carry sound waves,"
quoth Joe. "The music will go through
the furnace pit and up the. heat pipes t"
the registers and thence into the rooms."

And so Joe "tried it out."
Mrs. Best, on the first floor, and friends

who reside on the second floor, began
hearing music but could not learn whence
it came. In every room there was music

-plenty of it. But the source of this
wonderful entertainment remained a mys-
tery until Joe came up from the cellar
and started "snooping" about the registers
to see how his plan was working.

Even Joe was surprised at the remark-
able volume in every room. There was
absolutely no directional feature. In
other words, it was not necessary to stand
over the register to hear the music. It
seemed, so Joe told us, that the flames in
the furnace had softened the music-
burning out all unwelcome noises.

"Perfect radio reception everywhere,"
he said, as he started out to tell his
friends of his "discovery."

STATION BANS JAZZ
Jazz is taboo in the programs of

WHAP, newly located in Manhattan, hav-
ing cross"d the bridge from Brooklyn.
It uses 500 watts and a 240 meter wave.
The transmitter can output 2,500 watts.
"The Station for Public Service" is its
slogan.



20 RADIO WORLD December 26, 1925

A THOUGHT FOR THE NEW YEAR
The man whose allegiance is divided be-

tween his wife and his new set would like
to know if anybody has written music to
the lines:

"How happy could I be with either
Were 'tother dear charmer away."

Tba Lask Caw.. Radio FanG....G...
Disintw. aM Mamas...um

Radio World. Slogan: "A radio set for every borne."
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New Year Will Be Biggest
One for Radio, Say Experts

Radio in 1926 will achieve a higher plane commercially and artistically than ever before,
is the consensus of experts whose opinions were solicited by RADIO WORLD. Dr. Alfred N.
Goldsmith, broadcasting engineer for the Radio Corporation of America, and one of
America's foremost radio experts, prophesied that international broadcasting will bind
together the listeners of six continents. John V. L. Hogan, inventor and engineer, felt sure
better broadcasting will be accomplished. Kendall Banning, editor of "Popular Radio,"
stressed the growth of radio use and popularity.

Other notables who cast a prophetic eye upon 1926 were J. H. Morecroft, Department
of Electrical Engineering, Columbia University; E. F. W. Alexanderson, chief engineer,
General Electric Co., and Arthur H. Lynch, editor of "Radio Broadcast." Professor More -
croft is the author of a standard textbook on radio and ex -president of the Institute of Radio
Engineers. Mr. Alexanderson is much in the public eye at the moment because of his impor-
tant experiments with wave propagation.

Goldsmith Prophesies
International Reception

EDITOR, RADIO kORLD:
In the broadcasting field, higher

powered transmission will give clearer
and more reliable service to the listeners,
particularly in rural districts. Interna-
tional broadcasting will bind together the
listeners of the six continents. Before
the vast radio audiences there will appear
the leading artists and educators of the
world.

The long distance public service com-
munications by radio will also expand.
Radio telegraphy across oceans will con-
tinually improve in efficiency, as hereto-
fore, supplemented wherever possible by
the new short wave transmitters. The
transmission of facsimiles and photo-
graphs by radio is at hand.

During 1926 it will be more conclusively
demonstrated than ever that radio is a
cultural force and an agency deeply
woven into the fabric of human activi-
ties.

ALFRED N. GOLDSMITH.
* *

Alexanderson Discusses
Programs of Fine Music

EDITOR RADIO WORLD:
The broadcast listener has ceased to

marvel at the mere reception of, sounds
from great distances. He wishes to enjoy
high-grade music. Programs to satisfy
his taste will be available for all through
chains of superpower stations. The ama-
teur's ambition is now to understand the
mechanism of wave propagation and to be
able to establish communication whenever
he wishes.

E. F. W. ALEXANDERSON.
* * *

Better Broadcasting
Predicted by Hogan

EDITOR, RADIO WORLD:
So far as enginering developments per-

mit a forecast, I feel that 1926 will bring
us better broadcasting service from a
smaller number of stations, together with
less wave -congestion and consequently
less interference. Receivers will be
simpler and more reliable in operation,
and more desirable in appearance. Better
musical reproduction will be common, and
the radio public will, therefore, become
less tolerant of the cheap and unsatisfac-
tory apparatus so prominent even today.

JOHN V. L. HOGAN.
* 5 *

Radio Movies Nearer
in 1926, Says Morecroft

EDITOR RADIO WORLD:
The field of radio is expanding so rapid-

ly at the present time that it is difficult
to foretell what it will embrace within the
following year. However, the following

may be reasonably expected in view of
present investigations.

The application of short wave radiation
to radio telephone, radio compass, and
directional lighthouse service, will be ex-
tended and more completely developed;
the transmission of photographs by radio
will progress and be improved; it is con-
ceivable that the problem of transmission
of motion pictures by radio will be par-
tially solved within another year.

Minor improvements in radio broadcast-
ing, transmitters and receivers, will prob-
ably occur from time to time, with loud-
speaker design and construction receiving
major attention.

J. H. MORECROFT.
* *

Lynch Expects Much
from Short -Wave Works

EDITOR RADIO WORLD:
From what we know of the plans al-

ready under way by a great many radio
manufacturers and from the tremendous
interest being shown in radio by news-
papers and general magazines, we are con-
vinced that the radio business during 1926
will in all likelihood far excel any previous
year.

From our own experience with short
wave transmitters here in our laboratory
it would seem that rapid strides can cer-
tainly be made in applying these short
waves to some very constructive field,
and it is very likely that this field will be
discovered and partially applied during
1926.

ARTHUR H. LYNCH.
* * *

Increase in Sets,
Banning's Theme

EDITOR, RADIO WORLD:

During the year 1926 the radio industry
should reap the benefits of the inevitable
and wholesome readjustment and stabiliz-
ation through which it has gone during the
past year. More people are using radio
sets now than ever before ; their number
will undoubtedly increase during the
coming year. This factor, combined with
the advantages that are already accruing
from the Fourth Radio Conference in
Washington and the improvement in the
technique, methods and programs of the
broadcasting stations, would indicate that
the year 1926 will be marked by a sub-
stantial growth and that radio will be-
come more and more an influence in
American life.

KENDALL BANNING.

Last Station Gives In;
Chicago Has Silent Night
All Chicago broadcasting stations are

now silent on Monday nights after 7
o'clock, Central Standard Time. This is
the result of a campaign conducted by
listeners' organizations. Station WOK
agreed to stay off the air Monday nights.
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FACTORY SETS
A weekly guide to prospective
purchasers of manufactured re-
ceivers - questions answered by

expert.

Phase Relationship Utilized
to Balance Set Automatically

Details of the newly designed DeForest
Balanced Circuit used in all the latest
DeForest models and which DeForest
engineers characterize as a "revolutionary
advance in receiving," are described in a
memorandum just published by the
Engineering Staff of the DeForest Labor-
atories at Jersey City, N. J.

"The new principle utilized in the cir-
cuit, namely, that of an automatic balanc-
ing of frequencies when first picked up
from the aerial," according to H. L.
Lanphear, an executive of the DeForest
Company, "may be considered revolution-
ary when compared with the present
circuit methods used, the control of
which is ordinarily beyond the reach of
the listener in.

"It is, of course, generally understood
that any receiver is performing at its
best just before the point of oscillation.
Immediately before oscillation takes place
there is a so-called point of resonance
at which point the set is in perfect
balance. In ordinary 5 -tube sets this
balance is rarely ever attained through
variation between the grid and plate cir-
cuits in radio frequency.

"In the new circuit, however, special

attention has been paid to the phase rela-
tions existing in the grid circuits and the
plate circuits of the two radio frequency
tubes, and these two phases are brought
into such relationship that if curves could
be plotted characterizing these circuits
and one of these curves superimposed
upon the other, the angle at which the
curves cross would be an angle of ninety
degrees. By virtue of this relationship
the balanced set is always sensitive to
weak distant signals and unusually selec-
tive in tuning local stations. This is due,
of course, to the set being automatically
maintained at the highest point of reson-
ance or perfect balance.

"Basically, the DeForest Balanced
Circuit is a new means of preventing a
tube from oscillating by controlling and
regulating the internal capacities of the
tube. In other words, the new circuit is
a control of phase relationship and not
of feedback potential. Five tubes in this
circuit will do as much, - or more, on a
small inside antenna as can be done with
the ordinary circuits on a large outdoor
antenna, so that it at once makes un-
necessary the construction of any antenna
system of any considerable size."

Woman of the House Prefers
Single Control, Says Lager

The idea of a single tuning control is
decidedly attractive to the public, accord-
ing to the Powertone Electric Co., manu-
facturers of the 5 -tube 1 -dial Powertone.
Louis Lager, president of the company,
said:

"We entered the 1 -control set manufac-
turing field knowing that there were cer-
tain inherent difficulties attending the
manufacture of a single -control receiver,
but these are soluble if the right circuit is
used and extra precaution taken that each
set is properly balanced inductively and
capacitatively.

"The Powertone circuit comprises a
stage of tuned radio -frequency amplifica-
tion, a non -regenerative tube detector, one
stage of transformer coupled audio and
two stages of resistance audio. Thus of
the five tubes two are devoted to radio -
amplification and three to audio. The
reason for using three tubes instead of
two for audio was to improve tone quality,
for just as the public is demanding control
simplicity, so is it insistent that the noise -
boxes of a year ago be taboo.

"So long as a radio circuit is not robbed
of its inherently precious energy by some
artificial method of balancing out over -
oscillation one stage of tuned radio -fre-
quency amplification, ahead of a tube de-

tector, is all -sufficient for selectivity pur-
poses, and also the important side bands
of the carrier wave are not cut off. Once
they are not passed by the receiver the
quality suffers badly.

"As a detector tube is a radio -frequency
amplifier, it is obvious that a two -section
condenser, tuning secondaries of equal
reactance, enables single control. This
method, invented by John V. L. Hogan,
is an excellent one, especially where a
multiple condenser with only two sections
is used.

"The lady of the house exercises a
dominant influence in the purchase of
radio receivers, as well she should. Her
choice is a set that will tune in stations by
turning only one dial. The day of the
3 -dial set is still here, but the popularity
of that type of receiver is declining. The
higher priced sets have one or two con-
trols, such as the Super -Heterodyne, the
6 -tube Neutrodyne and the like. Some
receivers of lower price also have a means
of control reduction. The Powertone
Electric Co. caters to purchasers of very
moderately priced receivers and has suc-
ceeded in keeping down the price without
sacrifice of efficiency in any direction.

"There is no popular objection whatever
to a 2 -control receiver."

I HAVE a Freed-Eisemann 5 -tube Neu-
trodyne receiver, which I have had for
the past year and a half. Until recently
it has given me very satisfactory service,
but now I am having trouble. The volume
is very poor. The B batteries are new and
the A battery has been recently recharged.
I have never touched any inner portion
of the set. The antenna and the ground
connections are all 0. K. I really am

puzzled as to why the volume has de-
creased so suddenly. Can you suggest
anything so that I will be again able to
receive signals loud?-Y. Rewois, New
Hackensack, N. Y.

First change your tubes around. The
trouble probably lies in the tubes. If
necessary get five new tubes. Do not
change any of the internal wiring of the
set.

Literature Wanted
HE names of readers of RADIO WORLD

± who desire literature from radio Job-
bers and dealers are published in RADIO
WORLD on request of the reader. The
blank below may he used, or  post card
or letter will do instead.

Trade Service Editor,
RADIO WORLD,
145 West 45th St., N. Y. City.

I desire to receive radio literature.
Name
City Or town
State
Are you a dealer?

If not who i t your dealer?
Hie Name
His Address

LITERATURE
R. W. Maxwell, 2933 Dudley St., 7 invnIn Neb.Ashley G. Stamp, Detroit, Mich.
J. C. Glazer, 932U Kercheral Ave., Detroit, Mich.
Omer 4. Meisser, 11 Burnside St., Lowell, Mass.
Eric Gronbeck, 3048 N. Ashland Ave., Chicago,

Roy Thompson, LeRoy, Ill. (Dealer).
H. C. Clark, Goshen, Ark. (Dealer).
A. F. Bryan, Norfolk, Va.
Elmer G. Richer, 729 Willow St.. Walla Walla,

Wash.
Francis J. Creighton, 10 Fairview Ave.. Taun-

ton, Mass.
James Roberts, Thomaston. Conn.
Robert Gibbs, Coal Crook, Tenn. (Dealer)..
Robert C. Slagter, 1032 East 5th St., Erie, Pa.
Alton B. Wilder, Dexter, N. Y.
G. F. Langerin, 63 Mt. Vernon St., Lowell, Mass.
Marion Crowell, Crowell, Tex.
C. W. Sloan, 178 Lexington St., East Boston,

Mass. (Dealer).
William Kerr, Utica, N. Y.
Wilfrid Cole, Calbca 1882, Sao Paulo, Brazil.
F. MacDonald, 17 Heweunay St., Boston, Mass.
G. F. Voight, 623 18th St., Oakland, Cal.

(Dealer).
H. E. Atherton, Dunbar, W. Va.
Theodore Schmidt, St. Paul, Minn.
Cyril Hanlon, Dwight, Ill. (Dealer).
Glem H. Haldman, Elkins, W. Va. (Dealer).
C. M. Ozias, 426 Delmar St., Philadelphia, Pa.
Everett Roberts, 2534 Dupont Ave., South Min-

neapolis Minn.
JPaul J. Stuart, 8 Wventham Pk.. Dorchester,

Mass.
J. N. Wilson, 355 North Filmore Ave., Scranton,

Pa. (Dealer).
C. H. Rvali, 1656 N. Mansfield Ave., Chicago,

Ill.

Jack Howerton, Paula ValleY Okla.H.
F. Lindemuth, 102 East Foster Ave., State

College, Pa.
Star Garage, Chisel. Okla. (Dealer).
W. J. Dunmire, 138 Johnson Ave., Blairsville,

Pa. (Dealer).
A. J. Johnson, R. 1, Landa, N. D.
Guo B. Levine, Marquette, Mich.
Oscar M. Hersby, Nome, N. D.
F. W. Riepe Metr lis, Ill. (Dealer).
Tubbs' Cash 'Store, obson, Mont. (Dealer).
Chas. Mitchell, Oklahoma, Ia. (Dealer).J.

F. Vandenburg, 1496 Greely St., Portland.
Ore.

H. C. Parham, Jr. P. 0. Box 992, Richmond, Va.
Joseph P. McNamara. 846 Lakeview Ave.,

Lowell Mass.
H. P. Snyder, Lawrenseburg, Ind.
Herman G. Tyler, 2728 North 16th St., Phila-

delphia, Pa.
G. I. Rhodes, 838 Magnolia Ave., Long Beach,

Cal. (Dealer).

Stinting on Clothes
Laid to Radio Buying

The American people are denying them-
selves clothes to buy radio sets, motor
cars and other things offered for sale on
the instalment plan, according to speak-
ers who undertook to diagnose the trouble
with the woolen and clothing industry
at the nineteenth annual meeting of the
American Association of Woolen and
Worsted Manufacturers at the Waldorf.
More than 600 members were present.
Plans to meet instalment -plan competition
were outlined.
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THE RADIO TRADE

SALES of radio parts are flourishing and it is expected that the parts business will
show up extraordinarily well this season. The photograph shows how parts and
accessories interested a Saturday afternoon crowd at the new store of City Radio

Stores, Inc., at 110 West 42nd Street, New York City.

Ware Factory Shuts Down
As Music Master Ends Deal

The Ware Radio Co. factory in New
York City shut down the other day, at
least temporarily.

Paul Ware, president of the company,
said that the responsibility for the shut-
down rested with the Music Master Com-
pany of Philadelphia. "Last June this
company contracted to buy our output of
7 -tube radio sets," he said. "We have
turned over to them 20,000 of these outfits
and have received no payment. We are
unable to avoid this sliutclown pending
some sort of adjustment."

He intimated that the matter would be
taken up in the courts. "I can't say
when we will resume operations," he said.
"But we will take care of all of our em-
ployes. We are just as disturbed as they
are."

The Ware found its way into depart-
ment store sales recently at dumping
prices and it was generally believed that
embarrassment had caused unloading.

The Ware Music Master was widely ad-
vertised in magazines of general circula-
tion and on electric signs, one of which,

on Broadway, represented a large outlay
per week.

Walter I. Eckhardt, president of the
Music Master Corporation, when informed
in his home in Philadelphia of Mr. Ware's
statement, said:

"Last June, through an arrangement
made through financiers, we agreed to
advance $450,000 to the Ware Radio Com-
pany under a stipulation that the Ware
company was to make delivery of sets
beginning in the following month. No
deliveries were made in July, and in
August less than 100 sets were delivered.
In September, approximately 1,000 sets
were delivered, and up to November 10,
a total of 4,900 sets were received.

"We had kept up payments for each
delivery up to November 10. We had paid
the Ware company's weekly payroll.
There have been deliveries since Novem-
ber 10, but all of these are to be returned
and our contracts and other relations
with the Ware company cancelled be-
cause of the unsatisfactory outcome of
the arrangement made with Mr. Ware in
June."

Freshman's Sales
Increase Tremendously

The Chas. Freshman Company, Inc.,
New York and Chicago, manufacturers
of the Freshman Masterpiece Radio Re-
ceiving Sets have just reported gross sales,
for the month of November, 1925. These
exceeded their previous estimate of one
and one-half million sales for this month.
November, 1925, sales were three and one-
half times the gross sales for the same
month in 1924, which totaled $494,321.95.

As previously reported, the sales for
the entire year of 1924, were $2,112,315.92.
Therefore, it is readily seen that, for one
month, Ndvember, 1925, the sales of this
company were over 80 per cent. of the
entire year's sales for 1924.

It is reported that shipments for the
first few days of December were well
ahead of November, just passed, and it
is believed that December sales will be
fully as good as the sales for November-
specified above.

NEW CORPORATIONS
Princeton Radio Co., Trenton, N. J.,

equipment, $10,000; Irving Alexander,
Albert Harrison, Charles T. Lore, Tren-
ton. (Atty., Philip M. Chamberlain, Tren-
ton, N. J.)

Radio Exhibition Corp., N. Y. City, 200
common, no par; G. A. Wilson, C. H.
Adams, W. K. Pettigrue. (Attys., Breed,
Abbott & Morgan, 32 Liberty St., N. Y.
City).

Beartone Radio Corp., N. Y. City, $5,000;
L. Rosenstock, M. Rosen, I. Weinrich
(Atty., D. Hirschkopf, 38 Park Row, N.
Y. City).

Golden Leutz, N. Y. City, formed by
consolidation of Golden Leutz and Experi-
menters Information Service, and E. I. S.,
32.625 common, no par; C. R. Leutz, C.
and J. Golden. (Atty., R. E. Swezey, 50
Pine St., N. Y. City).

Art -Decorating Radio Panel Co., N. Y.
City, $5,000; C. H. Hecht, A. and R. Graf -
stein. (Attys.. Waldman & Lieberman,
302 Broadway, N. Y. City).

DeForest Tube
Prices Reduced

50c To $2.50 Price
Retail pro

DeForest radio r,LeiN uig tubes, as a result
of specia,ized manufacturing processes, in-
creased production, and greater sales,
were announced. The lines affected are
the newly standardized DV -2 detector, the
specialized DV -5 for radio and audio fre-
quency amplification, and DV -3 and DV -
3A for dry cell battery circuits, all of
which have heretofore held the record as
the highest priced radio receiving tubes
on the market. The price was $3 but is
now $2.50.

H. L. Lanphear, an executive of the De
Forest Company, in announcing the new
schedule, said: "Our recently inaugurated
policy of developing and producing a new
and complete line of highly specialized
receiving tubes has resulted in such in-
creased sales throughout the country that
we are now in the fortunate position of
being able to announce forthwith a sweep-
ing price reduction on all lines of our re-
ceiving tubes.

"With the addition of the DV -5 the
company has at last realized the ambition
long held by the DeForest tube engineer-
ing staff, namely, to supply specialist tubes
for each step in radio reception. Exclu-
sive design with new accuracy of adjust-
ment, sensitivity and uniformity are now
all accomplished, insuring the finest recep-
tion, greatest range and longest tube life.
No research or engineering expense has
been spared in the development. At the
same time in the manufacturing process
great credit is due the audion department
for excellence in gauging and passing final
inspection on tubes bearing the name of
the man who by his invention of the
audion gave to the world radio broadcast-
ing and radio reception.

"This tube development by DeForest
Engineers has resulted in several points
of tube superiority, namely, (1) the use
of an isolantite base by which the elec-
trical losses have been reduced from one -
eighth to one -fiftieth to those of porcelain,
metal, rubber and bakelite; (2) uniformity
in quality ; (3) much higher vacuum
through a new process of eliminating tube
gases by chemical exhaust; (4) protection
for the finished tube by a new shock -
absorber package, cushioned so that the
fine adjustments of the tube cannot be
disturbed

"POLISHING THE MOULD"
A man went into the radio parts manu-

facturing business last August. One of
his products was to be a dial. He had
had no experience with small moulders,
so gave the job to an efficient but not
very speedy little factory. He had plan-
ned a big splurge over the dial for this
,eason, but the moulders are still "polish-
ing the mould," and he will not see his
first dial until after January 15. He had
been promised deliveries of 800 a day by
November 15. He expects now that his
grandchildren, if not he, will live to see
the day his first dial takes tangible form.

Business Opportunities
Radio and Electrical

Rates: 10c per word; Minimum, $1.00; Cash
with order.

$100 WEEKLY UP. We want experienced radio
men to operate branch assembly plants. Part
nr whole time. Barfield Radio Co., 13 Tillery St.,
Dept. W. R., Brooklyn, N. Y.

PERFECT MUSIC from radio is possible with
new loud speaker; utilizes principle of acoustics
hitherto neglected; cost of manufacture extremely
low; capital required for expansion; will bear
thorough investigation. Box 3, RADIO WORLD.

REPUTABLE RADIO ENGINEER, 15 years'
experience, wishes to make new connection with
part ownership of business and reasonable amp.
once annual income not less than twenty thou
sand. Box 4, RADIO WORLD.
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An AF Transformer Dissected

FIG. 1, primary and secondary
windings.

By Wainwright Astor
HE manner in which an audio-' frequency transformer is manufac-

tured is clearly shown in Figs. 1 to 5.
Fig. 1 shows the secondary winding in

two large rolls which consist of many
turns of fine wire. There are often 3,500
feet of wire on the secondary, which in
this case is in two parts. The winding
at left in Fig. 1 is the primary. The split
secondary enables a higher or lower ratio
between the primary and the secondary
windings. The secondary winding has a
tap brought out for varying the ratio, al-
though most transformers have a unit sec-
ondary.

Fig. 2 shows a closeup of the completed
winding, on top. The center photo in Fig.
2 shows this same winding cut in two, dis-
closing the leads from both the primary
and the secondary windings being brought
out. The last photo (on the bottom)
shows the windings with the laminations
inserted.

Fig. 3 shows how to make the lamina-
The bottom photo in Fig. 3 shows

how the laminations are put together.
They are put so in a special fashion
(similar to that described by Lewis Win-
ner in the December 19 issue of RADIO
WORLD). These laminations have holes
drilled at the ends so that screws for
holding can be mounted securely. Angle
irons are then attached to these screws.
Binding posts are inserted and the leads
from the primary and the secondary are
brought forth. A metal cap (Fig. 5) is
then put over the windings for shielding.
A screw holding the laminations at the
top is taken out and reinserted, so that
this cap holds. Two angle irons are then
inserted through the bottom holes. These
irons are for the mounting of the trans-
former.

Fig. 2 (top), closeup of primary and
secondary windings; (center) the
winding cut in two to show the cross
sections and the primary and second-
ary leads; (bottom) the complete
transformer with laminations inserted.
The laminations constitute the core.

Let us see what the transformer does
when connected up. The signals are first
detected and rectified by the detector tube.
This action produces audio -frequency cur-
rents in the primary windings of the
transformer. These are of the pulsating
direct current type. By means of mutual
induction, these currents are transferred
to the secondary. The electromotive force,
that is the result of the above action, is

OSTAT

vss.,p61.

7...I
R r

'"0.0
0.- r

THE VOLT is the unit of electromotive
force or the standard practical unit of
potential. Potential is the electrical
pressure which determines the flow of

current through a resistance. The volt is
that electromotive force which is nec-
essary to force one ampere (current)
through one ohm (resistance). The volt
is the trigger, the ampere the bullet.

* * *

THE OHM is the practical standard
unit of resistance. Any circuit has a re-
sistance of one ohm when a single volt is
necessary to push a current of one ampere
through it.

* * *

THE AMPERE is the standard practical
unit of electric current. A circuit is said
to have a current of one ampere flowing
through it when the electro motive force
is one 'volt and the resistance one ohm.

* * *

THE CURRENT in a circuit is propor-
tional to the voltage and inversely propor-
tional to the resistance. V=A multiplied
by R. Also A=V divided by R. Also
R= --V divided by A.

HOW TO MAKE THE DX SUPER -HETERO-
DYNE. by J. E. Anderson, appeared in RADIO
WORLD dated Nov. 21. Sent on receipt of I5c. or
amrt your subscrintion with that number. RADIO
WORLD. 145 W. 45th St.. N. Y. C.

FIG. 3 (top), measuring off the silicon
steel to obtain a lamination; (bottom)

cutting the steel.

FIG. 4 (top), showing the cut lamina-
tion; (bottom) how the laminations

are sliced together.

FIG. 5, putting the cap over the
windings. Note the nut being set over

the screw, which holds the cap.

placed upon the grid of the amplifying
tube. A variation proportional to the grid
variation of current takes place on the

plate of the same tube. The signal
strength is therefore increased. This
action is due to the peculiar characteristics
of the electron tube. As soon as a small
variation in voltage takes place in the
grid of the tube, an amplification 8 times
that voltage is obtainable. Therefore if
the plate voltage is 40, the plate current
is 430 microamperes. Increase the grid
voltage from 1.4 (which the tube is oper-
ated at) to 1 volt and the plate current is
increased to 530 microamperes.
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Fond Remembrances of 1925
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Piciii -
TUR_E5 WEI2 SUccE55FULY TRANSMITTED BY

RADIO FROM LONDON TO NEW YORK.

SECRETARY OF COMMEtiLL.HERBERT HOOVER_
CALLS FOURTH NATIONAL RADIO CONFERENCE
IN WASHINGTON

VOXY" WINS THE
RADIO WOR L
POPULARITY CONTEST. BROADCASTING CELEBRATES

ITS FIFTH Bkr/-IDAY.

-Ay

AMATEURS KEEP IN
CONSTANT COMMUNICATION
WITH CAPT mMILLAN ON

HIS ARCTIC TRIP.

WJJD Studio a Suite
of Eight Handsome Rooms

WJJD, the Moose Station at Mooseheart,
Ill., claims to have the Ideal Radio Studio
in its new quarters in the magnificent new
Palmer House, Chicago.

In fact, it is called a "Radio Suite,"
because it consists of eight rooms.

It will be placed in operation when the
new Palmer House is formally opened on
December 21. When the second section
of this $40,000,000 hotel is completed next
year, the Palmer House will be the largest
hotel in the world, having 3,000 guest
rooms.

The WJJD Radio Suite is on the
twenty-fourth floor and is the highest
studio in Chicago. Instead of an opening
night program, a week of gala programs
will be put on the air from this studio
from December 19 to December 26.

Jack Nelson, the director of WJJD and
a pioneer broadcaster of Chicago, who,
with the architects, is responsible for the
"Ideal Radio Studio," says: "Fortunately
for us the radio studio was planned right

along with the rest of this great hotel and
all the latest improvements and conve-
niences could be put into it. I have visited
over fifty radio studios of large stations
and feel that nowhere can there be found
a studio which is as modern in all details
as our new quarters in the Palmer
House."

Some of its features are as follows:
1. It is the first radio studio to be

incorporated in the original plans of a
large modern building. All conveniences
for guests and artists as well as the most
modern equipment have been included.

2. Two studios will avoid delays and
facilitate short rehearsals for those in
the studio not on the air. This avoids
confusion between numbers caused by
the changing of artists, accompanists,
music, etc., so that a big group can be on
the air in one studio and a soloist ready
with his accompanist and music in the
other.
3. To keep everything under the con-

trol of the operator in his room between
the two studios, a unique and elaborate,
although thoroughly practical, electric
light signal system has been installed for
the guidance of artists. This consists of
a buzzer and electrically lighted sign sig-
nals for "Get Ready," the red light sign
"Broadcast," and others which tell the
artists "Too Loud," "Too Soft," "Too
Much Piano," etc.

4. A rest room for the ladies and
smoking room for the men have been pro-
vided as part of the Suite.

5. This is the first radio studio in the
world to have a motion picture booth as
part of it. This is for the taking of pic-
tures of celebrities at the microphone.
Cameras and lights are stored there, and
heavy cables direct from the main switch-
board of the hotel furnish the high pow-
ered "juice" needed for the lights.

6. The troublesome microphone stands
have been eliminated. The mikes in each
studio are suspended at the end of eight -
foot decorative wrought iron arms. which
are adjustable to any height or position.
This eliminates the ungainly appearance
of the mike wire from a wall socket to
the mike stand, the danger of having
somebody kicking the cable which often
pulls it from the wall socket and delays
a program, and also the noise "on the
air" caused by moving a microphone on a
stand.

7. Loud speakers are placed in the
Studio Parlor, each of the rest rooms and
the Director's office, as well as the C ntrol
Room, so that the program can be fol-
lowed from any part of the suite.

8. The Studio Parlor is furnished on
the style of a home living -room with
chairs and lounges for the comfort of
artists and guests. The windows between
the Studio Parlor and the Studios are so
draped that the guests can see into the
studios, but the artists cannot see into the
studio parlor and become disconcerted by
the people watching them. This eliminates
any chance of the artists feeling as though
they were in an "aquarium," and yet it
gives the guests an opportunity to watch
the broadcasting.

9. Twenty pairs of wires emanate from
the control room of the "Ideal Radio
Suite" to the "Public Address System"
Control Room, where events in any part
of the hotel can be relayed to the Radio
Suite, or events being received by radio
can be relayed throughout the hotel. These
will be more than enough for ordinary use
in broadcasting any of the five orchestras
which will play regularly in the Palmer
House, or any of the special e ents in
any part of the dining -rooms or banquet
halls.

10. Over $10,000 was spent for ventila-
tion alone in this radio suite.

ORGAN MODULATION PERFECTED
Radio engineers of WGY have solved

the difficulties of organ pick-up and the
organ programs from the Schenectady
station are now among its finest transmis-
sions. Lovers of organ music will be in-
terested to learn that Elmer A. Tidmarsh,
organist and choirmaster of All Saints
Cathedral, Albany, and director of the
Albany Community Chorus of one thou-
sand voices will give a series of six re-
citals beginning Tuesday night, December
1st.

The Weekly Rebus
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Short- Wave Broadcasts
Logged in

The way of a radio wave is peculiar, for
no one can predict accurately where it is
going to stop. The international corres-
pondence of WGY has been growing by
leaps and bounds since the programs of
that station have been broadcast on the
41.88 meter wave. East, west, north and
south listeners who have sets built to pick
up the short waves are reporting recep-
tion.

E. Warn (ZIFM) of Auckland, New
Zealand, recently sent a log on WGY
which checks with the station log for
October 31. Mr. Warn stated that he
picked up the 41.88 meter wave of WGY
at 4:30 p. m., Sunday, November 1, while
the sun was shining brightly. He held
the station for a period of a half hour
until it closed down and heard two vocal
numbers, two orchestral selections and
two xylophone solos.

From the letter of an English corres-
pondent it is evident that the broadcast
story of the Yale-Havard football game
found its way across the Atlantic but the
English listener was very much puzzled
about the whole proceedings and thought
he was getting a report of a baseball
game. E. F. Killick, who lives at Skir-
beck. Boston, Lincolnshire, England, re-
ported retention of the 41.88 meter trans-
mission of WGY, Saturday night, Novem-
ber 21. at 8.30 o'clock. He writes:

Foreign Lands
"I was surprised to hear WGY who then

appeared to be relaying a game, probably
baseball, with an announcer there ex-
plaining the game to the listeners and
using such expressions as 'three yards to
go,' now on the seven yards line,' etc.,
and the crowd could be heard in the back-
ground. At 9:30 p. m. the game stopped
and the result was announced 0 to 0." Mr.
Killick said speech was plain on the loud
speaker and that he has had WGY before
and logged it every time he tried, the first
time being September 5.

GEM TUBE
A Guaranteed Radio Tube

Within Reach of All
Every tube guaranteed. A tube
for a dollar of $2 value. A
trial order will convince you as
It has thousands of others.
Send your orders at once.
Orders sent C.O.D. parcel post.
Type.. 199A
Type..199
Type. 200
Type -201A
(with standard base) EACH
Dealers, Write for Discounts.

GEM TUBE CO.
Dept. W. 200 13'svay. N. V. C.
220 So. State St., Chicago.
Lafayette Bldg. Detroit. Mleh.

.00

Build Your Own Transformers
For the Rex "B" Eliminator, as de-
scribed by Lewis Winner in this Issue.

Laminations, per set $125
Spool Heads (Two required) each, .20

Core Form .10
Core Insulation .05
Primary to Secondary Insulation .05
Leatherette Cover and Insulation .10
Wire for Primary, Secondary and Filament .70
I set, screws, nuts and brackets 20
Complete Kit for Transformers, including all of above 2.50
Complete Kit for Chokes 225

Shore Transformers and Chokes are substantially built for the job.
Transformers, Complete Each, $9.50
Chokes, Complete Each, 3.50
Laminations only, per Set of 128 pieces 125

Transformers made for Chemical Rectifier. or for all Rectifying Tubes, such as Magnetron
Rex, Schickerling, Neon, Raytheon, 201-A, etc., etc.

Chelsea In sizes up to 400 Henry made to specification. Prices quoted on request. All
goods sent anywhere in the United States and Canada prepaid on receipt of price.

SHORE ELECTRIC CO., Inc.
NEW YORK

Makers of the Shore Audio Transformers and Specialists on Transformers in General

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD
RADIO WORLD 145 West 45th Street, New York City

(Just East of Broadway)
Please send me RADIO WORLD for..... months, for which

please find enclosed $
SUBS OPTION RATES
Single Copy 9.15
Three Months 1.50
Six Months 3.00
One Year, 52 Issues 6.00
Add $1.00 a Year for Foreign
Postage; 50c for Canadian Poet -
age.

(644 104

1

Patents Pendssg

Reg. App. U. S. Pat. Off.

To get all that any set can give, you
must use this greatest scientific
advancement of all-GEN-WIN
Len:Ms-Coils. They give astonish-
ingly better results because they are
the only inductances offering you
all these advantages:
l-Lernnis-Coils are wound with an
elongated reverse curve. This form
confines the electro-magnetic field
and neutralizes the tendency to-
ward oscillation. The extraordinary
length of the curve reduces the re-
sistance otherwise encountered in
small diameter coils.
2-Lemnis-Coils have no "peak."
They afford high, uniform amplifi-
cation on all wavelengths in the
broadcast band. They do not cause
distortion.
3-Lemnis-Coils amplify only what
is received from the preceding
stage. Their non -pick-up qualities
reduce the annoyance of static and
other interference.
4-Lemnis-Coils are kept free from
dust by means of sealed Bakelite
cases, thus retaining their full effi-
ciency.
5-Lemnis-Coils used to replace
any type of tuned radio frequency
transformers or antenna couplers,
will increase the sensitivity and
selectivity of your receiver.

Each Lemnis-Coll is individually tested
in the laboratory. Lemnis-Coils are

then packed in MATCHED Kits.

GENERAL WINDING CO., INC.,
214 Fulton Street New York, N. Y.

SEND THIS COUPON IF DEALER
NO LEMNIS-COILS''''''"

GENERAL WINDING CO., INC.
214 Fulton Street, New York, N. Y.

You may send me one guaranteed Kit
of three GEN-WIN Lemnis-Coils, com-
plete with blue -print, showing detail of
hook-up.

Enclosed is money -order for $12.
(Ship postpaid.)

ri Send C. 0. D. (I will pay postman
$12 plus postage.)

It is understood that these coils are
guaranteed to afford the utmost in radio
reception.
Name

Street and No
City State
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"Wave Trap," Experts Reply to
Complaints About Super Power
The use of super power by WJZ's new

station at Bound Brook, N. J., has enabled
many fans to receive this station well, al-
though formerly they could scarcely bring
it in. However local residents have made
some protests.

Many radio enthusiasts of Bound Brook,
Plainfield and other communities have
complained to Congressm'an Ernest R.
Ackerman that the new station has caused
such abnormal interference that they have
been unable to "catch" any other station.
Congressman Ackerman announced that

"'Laboratory
Product' cmscritn-ir.14,m7tE

The leading broadcasting stations use them
In their ...deletion system. They will lm -

preys your receiver. List price $1.50. Writ. today
for Information and dealers' discounts.

CRESCENT Radio Supply Co., 9 Liberty St.. lataslea. N. Y.

RADIO
Storage "B" Battery

Luz. Lasts Indefinitely-Pays for itself
Economy and performance unheard of before. Rechargedtta.n.xlizialt,hoott. Approvediud and listed as Standard by

Hat. Inn, Standards, Vt. 14". ItraIa.''Lafax,Ine. and other Ins
Pop. Radio Laboratarlea. Pon

.orunt InstautIons. Equipped with Bond Robber tr. an umer-ZI.rtg..ael. dthaz1, lye.n.24thryttra

WEND NO MONEY JZ.11'1'Tb., "'"reZcar I. ...eyed. Extra Offers 4 hart. ries filbert., ,96 valet, $1146.
ash with cider. iii Pour or,btg.r. a per cent

BATTERY COMPANY
1219 So. Wabash Ave., Dept.. Utica 0.114Marrs of ar Fart.. World Radao..4" Blamer B
11Tfeso 0-egt. zw..=.,:ihf4:44.11=.scursOnsf. dl6A0.

Wo rltd.
!STORAGE BATTERIES

4215

Set soer Radio Dials at 210
me ttlill for tat. new 1000
=0Worle,Sstritecip.rttnry
Watchntor anntalneectentl'.

I
RADIO GIFTS NUMBER OF RADIO WORLD

dated Dec. 12.
1.5.cmbp:rr. cimarlArgltrit,D,suitcri4o5nth vsgtit,h

N. Y.

A Waterproof Set

A WATERPROOF set that has been
designed especially for use in life-
boats in an emergency. This set was
exhibiated recently at the Shipping
and Engineering Exhibition at London

(Wide World)

he had referred the complaints to Secre-
tary of Commerce Hoover and that he
would take further action to have the un-
usual interference eliminated.

While the protests have conic from New
Jersey alone, many owners of sets in New
York City have noticed a decrease in the
efficiency of reception since the new sta-
tion went on the air. Some ascribe the
cause to interference by the new station.

Officials of WJZ, however, said that it
was doubtful whether the new station
would affect adversely any receiving sets
in the greater city, except perhaps a few
in portions of Brooklyn, which would re-
ceive the high power waves as they came
across the harbor. The officials, admitting
that they had received protests from
Bound Brook and Plainfield, declared that
the reaction to the use of the new station
had been overwhelmingly favorable.

James Dreher, WJZ engineer, said that
by the use of a low priced device known
as a '"wave trap," owners of sets in towns
near the new station could tune out the
interference without any trouble. The
device is not manufactured by the Radio
Corporation of America.

Mr. Dreher went on to say that the
Bound Brook station had been erected

RUGGED
Because of the brass plates,
aluminum endplate and strong
mechanical construction.

EFFICIENT
Because of the low losses and
wide variation from mini-
mum to maximum capacity.

STREAMLINE
SLF condensers offer High
Quality at Low Cost and in-
sure the finest possible re-
ception results.

7d $2.50 .0003'
mfd. $2.25

The Streamline
SIP condenser
is officially
prescribed for
te 192 1
Model
Diamond
of the Air.

$2 00.00025
mfd.

Unconditional Guarantee on Every Box.

Annrmsv? A' ST W WTTO. VII A irwrik anank
01 AILLatILVIBIL LI li ikiki,ILI kola.

223 FULTON STREET
iNewYork City - -

Streamline Radio Co., 223 Fulton St., N. Y. City.
Enclosed find S for which tend me by return mail Streamline SLF con-

denser.. 4.14D4witY

NAME
ADDRESS

CITY
STATE

to obtain greater range and efficiency in
response to requests from enthusiasts. The
station, which receives its programs by
ground wires from the studio in Aeolian
Hall and other places, was placed at
Bound Brook, he said, so that the high
power would cause the least possible in-
terference.

THE B ELIMINATOR
(Concluded from page 7)

this winding post goes to the other
terminal of the fixed condenser C2, and
to the B- post on the terminal strip.
The arm of the high resistance rheostat
R2 goes to the B+ Det. post on the
terminal strip. If you desire to use the
other large condenser C3, place it across
the B- and the B+ Det. post on the
strip. The fixed condenser C3 is not a
permanent unit of the eliminator.

Radio's biggest season is here. Get our
new catalog showing huge stooks of radio
parts, sets, kits at lowest rock -bottom

cial offer on best mit, tubes, batter
ins.

prices. Quick
t

service.a Wonderfubatt l spe-

ws Write for free copy.

W. C. Braun Ce.. 32-60 Se. Clinton St.. Chicago. U. & A.

RADIO CATALOG
also LOG

SAVE on all too latest
standard

to,

elerthaedles I No
expiation. Our 1926 Beautiful', il-
lustrated Catelep
JUST OFF THE PRESS!
Everything new in Radio AT
SLASHED PRICES. Write for It
today. before you buy anything. Delay
fauns losing lanai chance to
participate in this great BARGAIN
SALE. Rush your name and address
at one, and get oleo .

LOG BOOK FREE!
ECONOMY RADIO SALES COMPANY
288 8TH AVE. Dept. E. NEW YORK

Deal Direct and Save Real Money
(No Dealers)

VEBY

HIGH -MU

TUBES

Especially made
f o r Resistance
Coupled A m p 1 i-
fiers to give more
volume of greater
clarity with less
"B" Battery volt-
age.

A.F.-20 High -Mu $3.00
A.F.-6 Power Tube $4.50

At Good Radio Stores

VEBY RADIO CO.
47.51 Morris Ave. Newark, N. J.

VEBY
MODEL
AF 20

BLUE PRINT
FOR 1926

Diamond of the Air
A blue print for wiring the circuit that
has swept the country may be obtained by
sending 50c in stamps, money order, cash
or check. Th. blue print is full sire and
is personally certified by Herman Bernard.

RADIO DIVISION
THE COLUMBIA PRINT

145 West 45th Street New York City
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Radio Will Doom Reading;
Novels to Go, Says Hamilton

Cosmo Hamilton, the English novelist
ho predicted recently that radio and

motion pictures would spell the doom of
the spoken drama and put an end to the
glory that is Broadway's, spoke at a meet-
ing of the Press Club of Jackson Heights,
Queens, N. Y. He startled his audience
with a more daring prediction when he
said: "In the future authors will have to
adapt their stories for people to hear, not

ILLUSTRATED RADIO CATALOG FREE!
Deseribes fully the complete Creole, line of radio
frequency sets. regenerative sets (Mewed under
ree Firm, II R. Patent No. 1,113,1491 and parts.

THE CROSLEY RADIO CORPORATION
Cbtel 1.101. 011ie

"How to Make - 7

The following illustrated constructional
articles appeared in 1925 issues of RADIO
WORLD:

1 -TUBE SETS
A $25 DX Wonder, Jan.. 17.
An $18 DX Set for lgovaces, Jan. 24.
A 1 -Tube Reflex for the Novice, Feb. 21.
A Set a Baby Can Build, Aug. 29.
A Powerful 1 -Tube Set, Aug. 29.
The Thoroughbred, Oct. 17, 24 and Nov. 7.
The Bernard DX Set, Oct. 24.

2 -TUBE SETS
The Transcontinental, Jan. 31.
Speaker Reflex, Aug. 15.

3 -TUBE SETS
Portable, Jan. 3.
The Freedom Reflex, July 4.
The Marconi, July 18.
The Metropolitan, Aug. I.
The Midget, Aug 8.
The 3 -Tube 3 -Circuit Tuner, Oct. 10.
The Dry Cell Set, Nov. 7.

CRYSTAL SETS
A Selective $15 Set, jan. 24.
Honeycomb receiver, Feb. 21.
Sets You Can Log, Aug. 22.
One of Best Crystal Sets, Nov. 7.

4 -TUBE SETS
Set for Professional Folk, Feb. 21.
Utmost DX, March 21.
The Twinplex, May 2.
The Divided Circuit, Aug. 1.
The RX-1, Oct. 17 and 24.
The Roberts, Nov. 7.
The A -A Receiver, Nov. 14 and 21.

5 -TUBE SETS
RADIO WORLD's 1926 Diamond, Sept. 12,

19 and 26; Nov. 21, 28, and Dec. 5.
The Regenerative Neutrodyne, Jan. 31.
The 1 -Dial Powertone, Aug. 29, Sept. 5,

Dec. 12.
The Thordarson-Wade, Oct. 3, 10 and 17.
The Pathfinder, Oct. 31, Nov. 7.
Browning -Drake, Sept. 26.
The Phonograph Set, Oct, 24, 31 and

Nov. 7.
SUPER -HETERODYNES

8 -Tube Set, by A. J. Gelula, July 4.
Anderson's 6 -Tube, July 18.
Welty 8 -Tube, Sept. 26.
8 -Tube DX, by J. E. Anderson, Nov. 21.

SHORT WAVES
Simple Circuits, June 13.
25to-110-Meter Set, Sept. 12.
Hookups for Short Waves, Oct. 10.
O'Rourke's Favorite, Oct. 17.
A Flexible Set, Nov. 7.
Coil Data, Oct. 31.
Reinartz, Nov. 28.

PRACTICAL GUIDES
A Valuable Leak, March 21.
Battery Eliminators. June 6. 13 and 20;

Sept. 19 and 26; Dec. 5 12 and 19.
How to Use Fixed Condensers, Oct. 24.
Audio Circuits Compared, Oct. 3 and 10.
Ohm's Law, Rheostats and Juice Econ-

omy, Dec. 5.
A Home -Made Toroid, Aug. 22.

LOOPS
How to Make a Simple Loop, Nov. 7.
Zero Potential Loops, Nov. 28.
Any copy, 15c; any 7 copies, $1.00, or

start your subscription with any issue
RADIO WORLD. 145 W. 45th St., N, Y. C.

to read."
"People today, look and listen, but they

do not stop," he declared. "The great
surge of life sweeps them on. It is no
longer a pleasant evening at home with
a book. Evenings are spent listening to
the radio.

The age of novel reading is fast passing.
Writers will be compelled to understand
that they must assist in directing what
the people will hear.

In the future I expect to devote much
time to writing novels and plays suited to
a radio audience."

A few days thereafter Mr. Hamilton
read into the microphone at WJZ his suc-
cessful novel, "Paradise," which he con-
densed so that it conveyed the story in
fifteen minutes of reading time. It is a
novel originally written in 80,000 words.

"I am sure," said the author, "that this
and other experiments will eventually lead
to the elimination of long written novels.
In due time the radio audience will be
taxed. Broadcasting will not always be
free."

In describing how the author of the
radio novel and play would be paid for
his efforts, Mr. Hamilton said:

"Let us assume that the tax on the
listener would be not more than one cent
per head. There are approximately 6,000,-
000 in the American radio audience. The
author could expect $60,000 for the first
reading of his novel, which is much as he
would get for a first printed edition. A
second reading could be considered a sec-
ond edition and the pay could be made in
proportion."

ROBERTS
Rechargeable Alkaline

"B" BATTERY
You will have no trouble getting distance with a
Roberts. for they always operate at maximum
efficiency. Rechargeable -not harmed by over-
charging. short circuiting or Idleness. Instant
voltage change on detector and amplifier.
Type A-100 Volts $21.50Type B-100 Volts 24.50
Type C-140 Volts 27.50
Type D-1411 Volts 31.00

ShIPPed to all parts of U. S

Roberts "B" Battery Co.
1120 Myrtle Ave. Brooklyn, N. Y.

RECENT BACK NUMBERS of Radio World
I5c each. RADIO WORLD, 145 West 45th St.,
New York City.

RADIO WORLD
As a Christmas Gift For Him
No doubt there is someone you know to
whom a subscription for RADIO WORLD
would bee welcome Christmas gift. Send
us $13.00 for RADIO WORLD with name
and address of your friend, and we will
send him RADIO WORLD for fifty-two
weeks, and also a card indicating that you
are the donor. This gift will mean that
he will think of you fifty-two times a year,
and bear your thoughtfulness in mind.
In sending subscription order, specify that
it is a gift, so we will be sure to send the
card.

RADIO WORLD
145 West 45th Street New York City

8 CONDENSERS
Used in the Rex Eliminator
Conn. Tel. & Elec., $1.85
or Western Elec... Each

AMERICAN SALES CO.
21 Warren St. New York City

EVERY SET BUILDER
NEEDS gerTHIS

"Morsing Bus -Bar Union"
Makes for quick assembling. Repairs

can be made by using Morving Bus -Bar
Union without taking set apart.

Assemble round or square Bus -Bar and
solder three wires at a time. Order No.
1 for No. 14, No. 2 for 12 wire. Send
15 cents for enough for building one set,
or ten dozen for $1.00.

Newark Watch Case Material Co.
15 Ward Street Newark, N. J.

DISTRIBUTORS WANTED

V-201 A. 5 volts
at filament.
V- I 99. We volts
at filament.
Fully Guaranteed.

YOU CAN SAVE MONEY
without any risk whatever by purchasing Venus
tubes. Equally efficient as radio or audio

amplifiers or as detectors.
(Dealers, Write for Especially

Attractive Preposition)
VENUS RADIO CORP.

220 F,,)!', Street. New York City

ZILTR,71-VSknIsk
TUNINGI CONTROL

A VERNIER DIAL ON WHICH YOU CAN PENCIL
RECORD THE STATIONS GEARED 20 Tr, I SILVER
FINISH 52 50 -GOLD FINISH 53.50

PHENIX RADIO CORP., 116.F East 25 St., N.Y.C.

S. HAMMER RADIO CO.
303 Atkins Avenue, Brooklyn, N. Y.

Please send me FREE, Your NEW
RADIO CATALOG

:1111C

Alid I es,
City State

FILL OUT AND MAIL

A SPECIAL 4 -TUBE DX SET appeared in
RADIO WORLD dated Nov. 14. 15c per copy, or
RADIO WORLD, 145 W. 45th St., New York Qty.

HOW TO BECOME AN AMATEUR OPER.
ATOR-A comprehensive, illustrated article ap-
peared in issue of June 27, 1925. 15c per copy, or
start your subscription with this number.
RADIO WORLD, 145 West 45th St., N. Y. C.
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England to Tune in for U. S.
on 41.88 Meters During Tests

01 Schenectady will participate in
. an experiment in international rebroad-

casting, Tuesday evening, December 15,
at which time all the stations of the British
Broadasting Company in the British Isles
will attempt to pick up the 41.88 meter
waves of the General Electric Company
stations. The experiment will last for a
half hour, running from 8:45 to 9:15 p. m.
This program is arranged at the request
of Captain P. P. Eckersly, chief engineer
of the British Broadcasting 'Company.

Dealers!
Writs fee sun wises an Standard Radio Parts sad

Rots. glelek 61,vice--No Waiting.
MAURICE SCHWARTZ & SON

710-712 Broadway Sehonaetady. N. Y.

22% volt
un-acid

everlasting
rechargeable

Storage
Battery

$2.95
Includes
chemical

45 volts, 25.25; 90 volts, $10.00; 112% volts,
$12 50 : 135 volts. $14.75; 157% volts, 218.80.
Truly, the biggest buy today. Easily charged on anycurrent, Including 32 -volt sYstems pay special de-tector plate voltage had. Tested and approved by
leading authorities such as Popular Radio Labor-
atories. Over 3 years sold on a non -red tape. 30 -day
trial offer with complete refund If not thorough],
satisfied. Further guaranteed 2 years. Knodtdown
kits at great savings. Complete "Hawley" "B" bat-
tery charger. $2.75. Sample cell. 35c. Order direct-send no money-simply pay the expressman cost
on delivery. Or write for my free literature, testi-
monials and guarantee. Same day shipments. B.
Hawley Smith, 318 Washington Ave., Danbury, Cann.

The Waldorf-Astoria orchestra has
volunteered to provide the music for this
occasion and it is expected that the New
York orchestra will become as well known
to English listeners as the famous Savoy
orchestra became to American listeners
when WGY and WJZ rebroadcast the
program of the London hotel group of
musicians several months ago. WJZ of
New York is cooperating in the experi-
ment and will provide the pick-up. The
program will be carried to the Schenec-
tady station by wire lines.

The British Broadcasting Company now
has twenty-one stations in its system
which serves an estimated population of
23,000,000 most of whom are said to be
within crystal set range of some one of
the twenty-one stations. Nine of these
stations are called main stations.

CLAROSTAT
The Universal
Variable Resistor

Range from practical-
ly zero to 5 million
ohms without a jerk.

Selected as the best vari-
able resistor. as detector
voltage control by Lewis
Winner for the REX
"3" Eliminator In this
issue.

The only u,p,I..tablo ,urlable resistor for any "B"
eliminator.

PRICE, $2.25
If your dealer cannot supply you. write to

American Mechanical Laboratories, Inc.
285.7 N. Sloth Street Brooklyn, N. Y.

A book of valuable radio diagrams and informati, nIll to'' mailed to you rect.: it of four ten,
In stamps.

Boselli One Dial Control Attachments
I Patent Applied Fur)

Any three -dial set can be made into a one -dial control within fifteen minutes.
All parts necessary, including one dial with vernier adjusters, all assembled

and ready for the condensers shafts.
PRICE 54.80-WE PAY POSTAGE

Put one on your set and enjoy the pleasure of bringing in the stations loud
and clear without even looking at the dial, just listen for the loudest point
of each station as you turn the Boselli one -dial control.
The HENRY G. BOSELLI MFG. CO., 118 E. Second St., Clifton, N. J.

TWO -FOR -ONE SUBSCRIPTION OFFER
Radio World has made arrangements
-To offer  year's subscription FREE for
year's subscription for RADIO WORLD,
-RADIO NEWS or
-POPULAR RADIO or
-RADIO BROADCAST or
-SCIENCE AND INVENTION or

any one of the. following publication. with OUA

-RADIO DFAI FR or
-RADIO JOURNAL or
-RADIO (San Francisco) or
-THE EXPERIMENTER or
-RADIO AGE

This is the way to get two publications
-for the price of ones
-Send $6.00 today for RADIO WORLD
-for one year (regular price
-for 52 numbers)
-anti select any one of the other
-nine publications for twelve months.

-Add $1.00 a year extra for
-Canadian or Foreign Postage.
-Present RADIO WORLD subscribers
-can take advantage of this offer by
-extending subscriptions one year
-if they send renewals NOW.

RADIO WORLD'S Special Two -For -Price -of -One SUBSCRIPTION BLANK
RADIO WORLD, 145 West 45th St., N. Y. City.
Enclosed find $6.00. for which send me RADIO WORLD for twelve months (52 numbers), begin-
ning and also, without additional cost, Radio
News, or Popular Radio, or Radio Broadcast, or Science and Invention, or Radio Dealer, or Radio
(San Francisco), or The Experimenter, or Radio Journal, or Radio Age (or $10.00 for two yearly
subscriptions).

Indicate if renewal.
Offer Good Until
Jan. 10, 1926.

Name

Street Address

Five Broadcasters
on Radio Week Board

Five member, ,1 t hr National Associa-
tion of Broadcasters will be members of
the executive committee for International
Radio Week. Those appointed by the
broadcasters to serve on the committee
were Frank W. Elliott, of WOC, Daven-
port, and president of the Broadcasters
Association; E. F. McDonald, of the
Zenith Radio Corp., and past president of
the Broadcasters Association; A. H.
Grebe, head of the Grebe Radio Com-
pany and Atlantic Division ,chairman of
the Broadcasters; Earle C. Anthony, of
KFI, Los Angeles, Pacific divisional chair-
man, and Paul B. Klugh, executive chair-
man of the National Association.

The Radio Week committee, handling
all details for the big event, January 24
to 30, 1926, now is comprised of repre-
sentatives of more than sixteen associa-
tions in the radio industry. This is the
fourth annual such event and will be
participated in by radio groups in prac-
tically every civilized country in the
world.

WHAM Joins Chain
for R. C. A. Programs

ROCHESTER, N. Y.
Rapid extension of the "chain of sta-

tions" idea in radio broadcasting is seen
in the announcement by WHAM, located
at the Eastman School of Music in Ro-
chester, and owned and operated by the
Rochester Time -Union and the Democrat
and Chronicle, of its link -up with the
WJZ-WGY-WRC chain. WEBL at Syra-
cuse will also be in the chain and plans
are under way for its extension to cities
west of here.

WHAM will broadcast programs origin-
ating in other cities in the chain and from
time to time musical features at the East-
man School, including the Rochester Sym-
phony Orchestra, now under direction of
Eugene Goossens, will be broadcast by
the stations in the chain.

Correct that weak spot In your
set. Use an Aeklai- Lead In
Clamp to make a tight on.
neat Ion and note the Im-
provement In your set.
DEALERS: Send $5.00 for
trial asisrtment

Samples for stamps.
C. W. BUTTS. INC.

10 Haddon Place,
East Orange. N. 1.

If your dealer was sold out of
RADIO GIFTS NUMBER

before you asked for your copy, send 15c, or start
subscription with that number. RADIO WORLD,
145 W. 45th St., N. Y.

TO NEWSDEALERS
AND RADIO DEALERS
RADIO WORLD has made arrangements
to supply the trade with
BLUE PRINT AND SCHEMATIC

DIAGRAM
OF RADIO WORLD'S

1926 Model
Diamond of the Air

As designed 131 Herman Bernard
Questions answered free by RADIOWORLD.
This blue print and schematic diagram isfor sale at retail for 50c. Write for dis-counts.
Six copies of Radio World containing Mr.
Bernard's complete article on this hookup
will be sold to you at the regular dealer's
price.

4

City and State
Order direct through this office.

Radio World, 145 W. 45th St., N. Y. City
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Quicker Action Is Planned
On Interference Complaints

WASHINGTON.
A big extension and improvement of

the radio inspection service of the De-
partment of Commerce will be undertaken
if Congress approves the increased ap-
propriation recommended for the Radio
Bureau by the Bureau of the Budget.

If present plans are carried out, here
are a few of the things that will be done
with the extra money to improve broad-
casting and reception.

Two or three new inspectors will be
added to the staff of each radio district.
This will permit of quicker and more
thorough investigations of interference
and steps for its removal.

New Cars to be Bought
Two or three new radio cars will be

purchased for districts in which they are
most needed. These radio cars, in effect,
are movable inspection stations with
which checks can be made on all kinds of
interference and on the wavelengths and
equipment of stations.

New and up-to-date equipment will be
furnished radio inspectors to replace the
obsolete apparatus with which they have
been working for several years.

During the winter time when the best
broadcast reception is possible, district
supervisors and the Department of Com-
merce receive countless complaints of local
interference from all sections of the
country. In many cases, the interference
spoils reception for an entire locality.
Just as soon as possible, the radio in-
spector of the district in which the inter-
ference is reported makes an investiga-
tion and attempts to have it removed.

Service Slow Now
With the present limited field force of

inspectors, it has been impossible to give
prompt attention to the numerous com-
plaints of interference. Sometimes there
is an interval of weeks or months before
the radio inspectors have time to check
up on them. With a bigger field force,
the public will not suffer as it has in the
past from local interference of non -radio
electrical character.

Newer and better equipment will also
be of great service to the radio inspectors
as it will enable them to make more pre-
cise tests, both of interference and of
stations.

It is believed that $125,000 will be added
to the appropriation of the Radio Bureau
through the Budget Bureau recommenda-
tion.

Edison Play Contest
Closes This Month

Cosmo Hamilton, famous English
novelist and playwright, B. C. Forbes,
editor of Forbes Magazine, and James H.
McGraw, president of the McGraw-Hill
Company, publishers of electrical and
radio magazines and books, will act as
judges in the radio play contest now
being held in conjunction with The New
York Edison Hour on the air, it was an-
nounced by Arthur Williams, vice-presi-
-dent, Commercial Relations, of The New
York Edison Company, who is offering
prizes for the best plays dramatizing the
contribution of electricity to modern life.

The radio play contest, which closes at
midnight, December 31, has aroused a
great deal of interest among radio en-
thusiasts, writers and critics throughout
the country. Manuscripts are already ar-
riving at WJZ and requests for further
information have been received by The
New York Edison Company from Massa-
chusetts, Illinois California, Connecticut,
Minnesota and the District of Columbia.

Battery Life Shortened

THE LIFE of a dry battery or dry
cell is shortened considerably when it
is placed near any source of heat,
such as a radiator. The heat dries up
the blotter paper and may cause an

internal short.

LOUD SPEAKER RECEPTION
from either coast on three tubes.

Blueprint and instructions MOO
Necessary low toss coil 52.50
Beautiful finished Instrument $35.00

S. A. MITCHELL CO.
1930 Western Avenue Minneapolis, Minn.

Radio -Controlled Planes
Are Found Successful

LONDON.
Success is reported following experi-

ments with radio -controlled airplanes.
Precautions for preserving the secrecy

of the experiments were taken by the
authorities. Residents of the South Coast
town near the station where the tests
were made never suspected that the air-
planes which they saw flying over the
sea carried no men.

1)10
PARTS

CONDENSERS
VERNIERS
RHEOSTATS

AMEX() PRODUCTS. Inc. New York City

FREE
Our Latest 100 Page

RADIO CATALOG
BEFORE YOU build be sure to consult our

latest 100 -page radio catalog. A de -
vendable guide for set -builders. Knock-

down sets and kits for all the latest circuits.
No finer or more complete assortment to be
found anywhere. Latest designed Parts-
Acme, All-American. Bremer -Tully. Carter.
Freshman, Frost. General Instrument, Wal-
hart, etc. And the prices-every one quoted
means a big saving for yeul

Write for your FREE copy today!
CHICAGO
SALVAGE
STOCK
STORE

The Daven Super -Amplifier
for volume and tone qualitv.

3 STAGES RESISTANCE COUPLED
ECONOMICAL DISTORTIONLESS

Easily added to any set.
Saves Several Hours' Assembly.

For Sale by All Good Dealers

Get a
Cabinet FREE!
Every purchaser of a Complete Kit for the 5 -
tube I -control Powertone within the next two
weeks gets a piano -hinged cabinet

$29.50FREE! Complete Boxed Kit
Factory -built set, in cabinet, $39.50 Vernier dial $2.00

POWERTONE ELECTRIC CO., 223 Fulton Street, New York City
(Send for FREE. hookup)

509 So.
State St.

Chicago, U.S.A.
Dept. R.W.

If your condensers are not straight.
line frequency. make them so. Put

o" the MAGIC DIAL
cr $2.50

dial

(shown on set above)
instead of any otherand the trick is done!

Attention, Radio World Subscribers!
Subscribers will note that the end of their subscriptions is indicated on the labelson wrappers. If your wrapper shows a date earlier than the current issue, please

send payment for renewal. Changes in expiration dates on wrappers appear two weeksafter receipt of renewal.
RADIO WORLD, 145 West 45th St., New York City. (Phones: Bryant 0558-0559.)
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How to Shoot Trouble in Sets;
Tubes and Batteries Important

PANELS
RADIO and HARD RUBBER

RETAIL ANY SIZE WHOLESALE
PRICE LIST MAILED ON REQUEST

HARD RUBBER
SHEETS-RODS-TUBING
Special Hard Rubber Parts Made to Order

Sand Sample or Sketch for Quotation
NEW YORK HARD RUBBER TURNING CO.

212 CENTRE ST, NEW YORK

11

Vacuum Tubes
Rebuilt

$1.00 each
POSITIVELY GUARAN-

TEED equal to new tubes in
every respect. Money will be
refunded if tubes prove un-
satisfactory for any reason
other than burn -outs.

Send us your broken and
burned out tubes by parcel
post. (Not necessary to in-
sure or guard against break-
age.) We make return ship -
tunas by parcel post C.O.D.
and try to maintain 24 -hour
service.

HARVARD RADIO
LABORATORIES

2D Old Colony Avenue
South Boston, Mass.

The

Powertone
Construction of this 1 -dial, 5 -tube quality
receiver fully described and illustrated, with
"blue print in black" included, in Aug. 19
and Sept. 5 issues. Special discussion of hoc
to connect the coil terminals. Trouble -shoot-
ing in this set, Sept. 12 issue. Send 45c.Get all three.

RADIO WORLD
145 West 45th St., N. Y. City

Some experimenters will often tell which
is the plus terminal of a storage battery
by noting its condition. The positive
terminal is almost always discolored and
covered with green copper sulphate from
connecting wires. This pole should be
wiped off and sandpapered to maintain a
good contact. If the pole is coated with
vaseline the acid does not work up to the
binding post so readily and cause corro-
sion.

Loose contacts in the tube sockets can
generally be fixed by sandpapering the
pins on the tube bases and sandpapering
the contacts in the socket. To do the
latter use a simple tool made by gluing
a disc of fine sandpaper to a squarely cut
off piece of broomstick. Twist the stick
in the socket to clean the prongs. It may
be necessary to bend up the springs to
improve contact. This is done with a
screw -driver, first disconnecting B and A
batteries to avoid a short.

Soldering flux on any of the instruments
in the set-binding post panel, jacks, fixed
condensers, etc., cause grinding noises-
these being more common in home-made
than in commercial receivers. Flux should
be wiped off with a clean cloth.

Noises that are heard only when the
aerial is connected are caused by loose
joints in the aerial system. Leaving the
aerial off and connecting the ground to
the antenna post will show promptly
whether there are loose connections on
the ground side. The aerial, of course,
should not touch anything on its way to
the lead-in insulator.

The common failing of 5 -tube sets to
function well on long wavelengths is due
to the fact that the primary windings of
the RF transformers have only sufficient
turns of wire to provide amplification
without oscillation on any wavelength
To provide better results on the long wave
DX stations it is very helpful to provide
an extra 45 volt B battery, together with
the large condenser as in Fig. 3. This
boosts the amplification, and because, it
may cause oscillation on the shortest

In the Article Describing the

John F. Rider
Regenerative Wave Trap

In This Issue of Radio World

The Author Says:
"By having a highly efficient LC Circuit it will not be necessary tocrowd the regenerative system. Hence low -loss coils and the
Hanimarlund Variable Condenser were used."
Need we say more? Ask your dealer.

Write for Descriptive Condenser Circular.
HAMMARLUND MANUFACTURING CO.424-438 W. 33rd Street

New York City

It(rt. Rettet Radio-

immarlund
PREC/S/ON

CONDENSER

wavelengths, the usual voltage is retained
for all reception except DX on waves
over 500 meters.

Microphonic noises build up gradually,
finally becoming a roar. These are
caused by loose grids in the audio -ampli-
fier tubes. These can usually be put in
the RF amplifier, providing they are sen-
sitive enough, or at least used only in
the second step of the audio, where there
is only one microphonic tube in the set.
Such a disturbance stops when the offend-ing tube is gripped and covered by thehand or a piece of felt to shut off thesound waves from the Noud speaker.
Merely closing the lid of the cabinet willoften stop such howling, but as a strongsignal tends to start it up again, it is best
to change the tubes about till the faultytube is placed where it doesn't cause thatannoyance.

Summarizing: If the 5 -tube set doesn'twork well, look at the tubes first. Besure they're good ones. Put new ones inthe RF sockets for certainty. Next have
good B batteries-not 45 -volt units thatare run down to 35. The by-pass con-
denser improves results with old batteri..sonly within limits.

DEALERS
Write IAA for the name of the jobber

who will sell you

Double Toroid Coils
NO,NOISE VARIABLE GRID LEAK

RADIO FOUNDATION, INC.
15 W. Broadway New York. N. Y.

G -K BINDING POSTS
engraved or plain. For
engraved ones, specify
iron, following: Ant.,
Gnd., A-, A+, B-, 15+
Det., Amp. EACH

Binding Pest strip complete by mall $1.25
Ganio-Kramer Company, Inc.

238-14 West 55d Street New York. N. Y.

15c

DX
Quality
Volume
Selectivity

AO that you desire-more than you ex-pect-are at your command if you build

RADIO WORLD'S
1926 Model

DIAMOND
OF THE

AIR
The 5 -tube set for home construction that

works splendidly on either loop or outdoor
serial.

Read Herman Bernard's full exposition of
how to build the set that is sweeping the
country.

Constructional data, In text and diagrams,
appeared In the Sept. 12, 19 and 26 Issues;
valuable laboratory data in the Nov. 21,/S and Dec. 5 issues. Any of these issues,16c a copy.

Send The and get all six!
Full -shed blueprint of the wiring, SOcextra.
Send $1 now for a year's subscription and

get these six copies, the blueprint andnameplate FREE!

RADIO WORLD
145 West 45th Street New York City

Send for a free name plate

a

A $5 HOME-MADE LOUDSPEAKER, b7 Her-
bert E. Hayden, in Feb. 7 issue.. Send I?: forcopy, RADIO WORLD. 1493 Broadway.
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Directions for Operating
The Lemnis Receiving Set

THE PANEL VIEW of the 6 -Tube Lemnia Entertainer.

By Edward Spiegler
After the batteries have been con-

nected the tubes are inserted in their
sockets, loud speaker cord connected to
the telephone plug and the plug pushed
into the jack on the panel. The battery
switch is pulled out. The six tubes will
spring into life and the set is ready to be
tuned.

Synchronized Tuning
The dials read almost exactly alike for

any particular station, so as a starter they
should be turned to the setting 50. If
nothing comes through the loud speaker,
the first dial should be turned up to say
70. and the other two grasped in the hands
and turned slowly to 70 also. When a
station is heard, one dial may read a
trifle higher or lower than the others, but
at any event, the call letters of the station
and its exact dial combination should be
immediately noted on a ruled sheet of
paper This will serve as the log sheet

ARE YOU THE MAN
to be first In your torn to sell and demon-
strate POWEROLA. the famous 5 -tube, no -
battery ELECTRIC LIGHT SOCKET
RADIO RECEIVER (not an attachment).
universal for D.C. or A.C., (100-115 Y.
90-80 cycle), now sold and demonstrated by
the New York Edison Ce., public utility
companies and radio, electric and muds
dealers everywhere. Absolutely dependable,
fully guaranteed. ponerful, practical, perfect
In performance.

Are You the Man Who Sees Oppor-
tunities Ahead for Real Money Making

You, too, can make Powerola
Send $1.07 for wiring diagrams showing parts
used and how to make any set or circuit
(1 to 8 tubes) operate satisfactorily without
A, B or C batteries, from A. C. or D. C.

Write for literature. terms and prices at once.

POWEROLA RADIO CORP.
1845 BROADWAY NEW YORK CITY

Mailing Lists
Will help you increase rules'
Wx.42=gae:P=113
TliYrr H"FIGTZF:FAp,

"f.oncero,O Guaranteed C. 0
each'1/0 b refundel J

KESTER Radio SOLDER
(Ro.inGore) '

If your dealer cannot supply you
send us 25c in postage

CHICAGO SOLDER COMPANY
CHICAGO. U. S. A.

and will contain the record of the receiv-
er's accomplishments.

The trick in tuning the set, and espec-
ially in fishing for distant stations, is to
set one dial, leave it alone, and then to
use the hands in adjusting the other two.
If the operator attempts to keep all three
dials twirling at once he will never hear
anything more than a few local broad-
casters. The receiver is very selective,
and a movement of as little as half a de-
gree on the scales i's enough to lose a
station, so the dials should always be
turned slowly. It is not at all difficult to
handle, but like apparatus of any kind,
must be studied.

On distance the set will prove itself a
pleasant surprise by bringing in station
after station. In the laboratory of Walter
J. McCord, at 57 Dey Street, New York,
where the set was made, it overcame what
Mr. McCord claims is one of the city's
worst radio holes and brought in WREO,
Lansing, Mich., WTAM. Cleveland, Ohio,
and six stations in Chicago, almost as
loud as locals.

[The construction of this 6 -tube set was
described in the December 19 issue.]

BEAUTY -QUALITY -LOW PRICE
TYPE 5SS
5 -Tube Tuned Radio Frequency. $45
TYPE 6RR
6 -Tube Reulstae,e Coupled Audio Tuned $50
Radio Frequrney
If your dealer cannot make immediate
delivery we will ship direct from factory.

American Interstate Radio Service
183 Greenwich Street. New York City

DI tr I tutors, Jobbers. Dealers, write for special trade term.

Radio Batteries
-they last longer

Nill.LLTTas
IF YOUR INVENTION Is new and useful It Is

Patentable. Sand me your sketch.
Z. H. PO LAC H EK, 70 Wall St.. New York

0 Reg. Patent Attorney -Engineer 1.1.0111116

TOROID COILS
Measure only 3 O, inches In diameter. Both primary

and secondary windings are complete torolds.

List price per set $6.00
for set of three soils.

NOLTE MANUFACTURING COMPANY
193 Plainfield Avenue Jersey City, N. J.

B -ELIMINATOR KIT
Build it yourself, complete kit
or parts: Transformer, $5.00;
Choke Coil, $5.00: 6 M.F. Con-
denser -tans, 2 and 4 M.F.,
55.50: Variable Resistance.
$2.00, or complete parts, $21.25.

A. H. WAAGE
6 Reade St.. New York ,N. Y.

GETS THEM ALL
With Double Force

WHAT A DIFFERENCE!

UNIVERSAL AERIAL WIRE
It's coated with several layers of weather-
proof, corrosion proof enamel. Signal strength
remains the same from year to year, does
not weaken through aerial resistance. Smoke,
grime or moisture does not change it. It
lias moven best, wherever tried. Our Special
100 feet roll will be sent, postpiid, on receipt

$1.00.

RIX RADIO SUPPLY HOUSE, Inc.
.505 Fourth Ave. Dept. 46. Brooklyn, N. Y.

TOOLS FOR THE
RADIO BUILDER
Ass't of Four Insulated Screwdrivers..$0.90
Ass't of Two Insulated Screwdrivers

and Pliers .90
Ass't of Two Insulated Screwdrivers,

Pliers and Soldering Iron 1.3.5

Ass't of Two Insulated Screwdrivers,
Pliers and Elec. Soldering' Iron 3.25

One Automatic Drill containing Eight
Drills 2.50

One "Economy" Radio Tool Kit-
Three Screwdrivers
One Countersink
One Reamer
Two Socket Wrenches
One Double End Wrench
One Loop Tool
One Ratchet Handle, complete for. 4.00

Economy Electric Service Co.
Box 22 Station "W" Cincinnati, Ohio

QUICK ACTION CLASSIFIED ADS
10 CENTS A WORD. 10 WORDS MINIMUM. CASH WITH ORDER

BULLDOGS
BEAUTIFUL REGISTERED BULL PUPS, $15.

Bulldogs. 501 Rockwood. Dallas, Texas.

PATENTS-Write for free Guide Books and
"Record of Invention Blank" before disclosing
inventions. Send model or sketch of your in-
vention for our Inspection and Instructions Free.
Terms reasonable. Radio, Chemical, Mechanical,
Electrical and Trademark experts. Victor J.
Evans Co., 924 Ninth, Washington, D. C.

ALL ABOUT APARTMENT HOUSE AERIALS
in Aug. 22 issue. 15c per copy. RADIO WORLD,
145 W. 45th St., N. Y. C.

ATWATER KENT 5 -TUBE (new). Bargain.
Write Simmis, Lake, New York.

A $5 HOME-MADE LOUDSPEAKER, by Her-
bert E. Hayden, in Feb. 7 issue. Send 15c for
copy. RADIO WORLD, 145 W. 45th St., N.Y.C.

CONSTRUCTION OF THE 4 -TUBE A -A RE-CEIVER, by Herbert E. Hayden, appeared inRADIO WORLD dated Nov. 21. 15c per copy,
or start your subscription with that number.

FULL LIST OF BROADCASTING STATIONS
appeared in RADIO WORLD dated Dec. 5. Send
I5c, or start subscription with that number.
RADIO WORLD, 145 W. 45th St., N. Y. C.
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This Knob Brings in DX
A delightful expression of apprecia-

tion lights every countenance when the
Bretwood Variable Grid Leak is put in a

set and the result is judged by your own
ears!

The Bretwood Variable Grid Leak may
be used in any set employing a tube as
detector. The single hole, panel mount
enables one to put it in a set in ten minutes.

When the King Wanted a Leak He
Commanded Bretwood

"Send Me Another
BRETWOOD Variable Grid Leak"

I received the Bretwood Variable
Grid Leak last night and it sure
did bring in stations. Denver was
as far as I could get until last
night when, with the Bretwood in
my set, I brought in KFI, Los
Angeles, and KPO, San Francisco,
Calif., clear and fine.

JOS. L. MAIRE,
4026 Grezella St.,

Pittsburgh, Pa.

The grid leak I sent for arrived
and has been installed in a 4 -tube
regenerative set. I have tried
them all, but have never had the
pleasure of a real grid leak before.
It is just a wonderful little in-
strument.

F. K. WEISER,
Haskell, Oklahoma.

Gridleak received and tested out,
and find it is the only variable
leak I ever used that is really
variable.

Enclosed find $1.50 for which
please send me another one.

F. E. STAYTON,
Box 240, Ardmore. Okla.

I think it is about the best grid
leak I have ever used. Have made
quite a few sets and this beats
them all. Get DX very plainly
and clearly.

WM. HEBERSON,
2510 N. Franklin St..

Philadelphia, Pa.

This leak is used in King George's Palace and by the U. S. Shipping Board; over 270,000 sold in last four months.

Fit for
a King

Bretwood. Ltd.. London. Eng., Sole Patentees and Owners

More DX, Clearer Reception, Smoother Control in Regenerative Sets Assured

1/4 to 10

Megohms

The Bretwood Variable Grid Leak may be installed in any set in five minutes by single hole panel mounting.

The North American Bretwood Co., 145 W. 45th St., N. Y. City

NOTE TO RADIO
MANUFACTURERS

Write for Wholesale Rates
A set with a FIXED Grid Leak may

work perfectly where tested, while it needs
a VARIABLE Grid Leak se that set may
be adjusted to the locality where used.

Sole Distributors for United States

THE NORTH AMERICAN BRETWOOD CO.,
145 West 45th Street. New York City.
Gentlemen: Enclosed find $1.50 for which you will please send me one Bretwood Variable GridLeak prepaid. Satisfaction guaranteed or my money back after trial within ten days of receiptby me.
NAME
STREET CITY
STATE


