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The 4-Tube DX Dandy

By Herbert E. Hayden

Illustrations by the Author
HE possession of a good set that
delivers considerable volume even on

ceiver diagrammed on the front cover of
this issue was designed
The Radio Circuit
The radio side of the circuit consists of
a grid tuning variometer and a plate
variometer. Of course, the plate vari-
ometer introduces regeneration, and this
accounts for the sensitivity and original
ume. As a variometer connected with
one terminal to aerial and another to
ound or midtop would not take into con-
Sideration differing aerial conditions, and
even so might not insure tuning in the
entire broadcast band, the four fixed cor
densers sre used. These are Nos. 1, 2,
and _their capacities are,
spe:kw:ly, 20005, .0001, .00025 and “b0001
this method not nnly is almost
every e condmon satisied,
but selectivity is greatly improy
aviometer, like the plate vari-
ometer, is made a continuous wmdmg. o

or 4 so'that by capacity coupling through
these fixed currents are
passed on to the midtap of the variometer,
here the stator and rotor

s arc_joined. This is also one
side of the grid—grid leak and condenser
combination. But in the only remain-
ing instance, acrial fixed condenser No. 1,
the connection of aerial, through the .0005

2
8
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ring only immediate proximity to a pow-
erful broadcaster.
The Audio Circuit
On the audio side you il find a 6401

transformer in the first st The s
ond stage requires two s bccause it
is of the push-pull variety. This enables

two tubes to share the load ordivarly

Fig. 1. The case is made of % in. three
ply mahogany and measures as fo
length, 117 in, width, 6% in, depth, 5.
The dimensions are “outsid
The little case 1s Aaahed. with several
coats of shellac, rubbed down between
cach coat 50 3s o give & very fine appear;

nce. Four are _provided.
This avoids any possibilty of marring o
scratching the pohshed surface of any-
thing the set is placed upon.

Ieft). Select the right-
hand corner of the box, and about 1 in.
from the bottom and_side, drill a_hole

in. in diameter. This is_to accom-
odate conducter sill_covered
Acme battery cable. The idea is to solder
the panel end of the cable to the various
parts_within the set, all of which are
mounted on the rear of the panel. When
fhe set is placed in the cabinet the battery
end of the cable is pulled through the
hole and continued to the battery con-
nections.

Fig: 3 (ower right). Shows the method
of securing the panel to the cabinet.
Bruds anaies 9 il wita are w0 one side
fastened to the shown in_the
“upper” side
ingle, being tapped with a 6-32
tap, so as to receive the 6-32 machine
screw, which passes through the Radion
panel ‘into the brass angle, thus securing

i

Fig. 2

imposed upon onc and meets the sane the panel firmly. Two angles are diag-
objections made o dry-cell circuits whee-  onally opposite cach other-

in strong

e e s

often

recognize as distortion, Therefore the
push-pull scheme was introduced where
it was most needed.

njoyable volume on a speaker is there-
fore a safe assurance. That volume any
one will get. As for the volume of the
originally detected signal, that is, before
audio amplification, if one listened with
earphones at the detector output he would

be surprised. No provision for detector
tube listening post was made in this set
as the object in designing it was to pro-
vide speaker reception exclusively, and
of a power and quality seldom found in
dry-cell operated: sets.

The DX Possibilities

‘What distance may be covered by this
receiver will depend so much on location
and atmospheric conditions that it is not
safe to give any guarantee.
the radio component of the receiver is

patterned after the DX Dandy, originally
published under my signature
cars i 150k s peh et}
S s
daddy 'of them all.” It was a l-tube af-
fair and fans reported great DX recep-
tion. Now, whike the fundamental 1-
tube setup of the original has been fol-
lowed in general design, the audio am-
plification has been added on the basis
of standard practice.
Inexpensive to Operate
The ﬁlsznt drain of the entire set is
only 24 ampere, at most, or less than the
n'of a smle fube, so that dry
cem will last a long time. If four three
ot & Batteres 1 are_parallel-

ry
series-comnecting three,
then joining the pair of b
it e o tons Tttt
ast two months o
ore. nnumy is indeed achieved.
The B battery drain s kept low by the
use of a 43-v ttery—this_one
St eacd Bt O by e
At e
only in the audio circuit.
Series-Parallel Explained
The series-parallel connection, of the
No. 6 dry cells may not be well under-
stood by some. | Take three of the six
dryeeclle, cach’ of which delivers 1%
Connect minus of one to plus of
another and confect the free minss post
of this pair to the plus post of the third
dry cell. Thus you have added the volt-
ages and the result is 4%.
with the remaining three.
w0 sels of A batieries, cach accounting
for 4% volts. You do not want to in-
crease the voltage, ns the tubes require
at most and you have more than
enough. The rheostats will take up the
difference. You do want a greater amper-
age supply for the economical operation of

Dosts. Remmbher that on a No. 6 dry
cell, the 6" high cylindrical type, the
center post is positive, while the post on
the edge or periphery is negative.

It is well to sl
against the possib
effects, hence a_template
inerewith which will acilitate the making
of the shield This may be tin foil or
thin copper o fin.

such as is used t

used. The photographs show how the
Geneml Radio vnnome(ers, (Catalogue
No. 269) were incorpor in_the set,
and the panel drilling and ‘shield take
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Cabinet and Panel Data
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THE PANEL LAYOUT, one-third
the cutout

into consideration the use of these in-
struments, weighs only seven
ounces.

t

Their inductance range is from

soale. |
sectos

The design provides for

fat e oo forms 3% in dia-
meter, 3/ long, may be used, with shaped
rofors_which
tral 5

The wire used ma: o.
(Co Sl paoc 5)

Three Rules

for Telling

Direction of a Field

Any core of iron, which is covered over
with wire carrying a current, becomes a
magnet. This remains magnetic only as
Tong as the current continues to flow, and
is known as an electromagnet. One end
of the core represents the north pole
while the other end represents the south

To ascertain which is the north
Polc and which i s the south pole there are
three general ri

hand upon a coil, with the fingers point-
ing in the direction of the flow of current
(whichever way the current is put into
the coil), the thumb of this extended

Hand will point in the direction that the
flux or magnetic field flow: to
the north pole of the mag

( less , although as
effective is the “corkscrew rule’ If we
take a corkscrew and place it along side
of the turns of wire o core we will
find that the flux advances through the
core in_exactly the same direction that
the corkscrew would, were it turned to
advance, The north pole is represented
by the flow of the flux from the core.

A general and easy method to employ
is by the use of a compass needle, If this
needle is pivoted and left so that the
action will be very free and easy, and it
is placed over the core, it will point in
the direction of the north pole.

et

LIST OF PARTS

Two General Radio variometers, No.
Five fixed condensers (one .0005, two
90025, one 0001 and one 00001 md)

One 2-megohm g
tol Thordarson audio trams-

e pair of Thordarson push-pull AF
transformers (input and output).
-ohm rheos!

Four. Genoral Radio sockets for —9
tubes (299).

this thee times as large
and paste it down on the standard 7x12 in.
panel, cutting out the space for the tube
sockets with a scroll saw. This operation

essary to draw

Fig. 5 The pancl with the necessary
parts mounted underneath is shown, also
the Bruno engravings which arc applied
very easily by the transfer process.
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The Layout of the Parts

THE COMPLETED 1926 Model 4-
tube bx D dy, ll‘:omnl power tubes
-pull

(Concluded from page 4)
r form would have

as would the General Radio product.
The fixe
curable, except perhaps the .0000!
type, although Sangamo and Dubilier con-
densers of this capacity are available,
The rheostats are 30 ohms each, which
_han necessary, but n is
Well to be on the safe side, 4s the set
Tay ‘be. operated shitiently with. fow
filament heating, less than the prescribed
3% volts.
The Push-Pull Audio
The push-pull transformer system may
not be famili L tubes are
Seciod becauss, theed ave.tweInputa)iane
to each terminal of the secondary of the
e grid re-
ti

connection, Likewise the output trans-
former (AF2) has two points of receiv-
the current, these being at the ex-

lus,
seaker connections are made to the sec.
ondary of the output transformer, so that

o B battery current, in fact only the
alternating current, flows in the speaker
windings.

To have the_two input points and the
two ouiput points two tubes, of course,
are necessas

Uhic concludes Part 1 of the article on
the consiruction of the 4-Tube DX Dunds.
Part 11 will be published next week.
Struction of the vabinet and accessories wll
be dealt with then.]

Infringement!

hey
doces movadays that asupliy

Fig. 6. The four sockets are specially
prepared by reversing the terminal
screws, so that the hexagonal nuts will be
on the underside of the socket, next to
the springs, an ered_thereto. The
head of the screw is thus brought to the
top of the socket. This is done so that
the hexagonal nuts will not hit against
the under side on the panel. One and
halt ‘nch 6.32 screws with flat heads will
arranged screws.
through the panel, then through two-
pieces of 74 in. thick sponge rubber about
5/16 in. wide, then through the hole in
the e ctefheiaocket then thringn one
piece of t sponge rubber,
finally” terminating in-a hexagonal

nut. This nut is not tightened, but just
Brolight fugitélose; endiigh’ fotliow. the
socket to be mounted loosely. This ef-

ectively stops the tube noise:
Fig. 7. This. S is further musumd
nkthe close-up of the mounted sockets.

The pencil pomts o the sponge rubber
separation between the panel and the

‘WHAT DOES polar
There are two ways in which this word
can be used. One is to distinguish the

north_fror le. The other
is to dxstmymsh the plus from the minus
o

Fig. 8. The special handle m the mn-

ing_variometer is mac
of 7/16 brass 1/32 in. “thicke The Tittle
andle s fastened to this and made from a
piece of 5/16 fibre tubing, % in. high. The
center is drilled % in. 5o as to accomo-
Gabe the variometet shaft, and this is fur-
ther “capped” with a crystal detector cup.
turned upside down and soldered to_the
. One end of the handle is filed
ind it is this end

e any other arrangement will be
satisfactory, such as a small dial of the
conventional type.

Fig. 9. In the diagram of connections
the shield is shawn w:th a wire connecting.
the ground plug 'AS a matter of fact
the jack is o m the shield, (about %
in. away) and is directly soldered to the
panel shield. The pencil points to this

"*Fig. 10. View of panel with instruments.

How Induction Arises
In Electrical Circuits

A wire or other system of conductors
d so as to pass through

have generated in it an electric current.
This current will be proportional in value
to the number of lines of magnetic of
force hemg cut by the system of conduct-
ors at iven instant and its polarity
il be ‘determined by the direction from
which the system of conductors approach
as the field of magnetic lines of force.
the motion of the system of con-
ductors is only relative with respect to
the field of force, it is poss)blc to induce
electricity by two met]
Dt in the Slectric. generator, by

holding the field of force stationary. That
is by sending a direct current through
the slalxonary field windings of the gen-
erator and by mechanically revolving the
syst ot GEwires irovn s fossdin s the
armature thiough the field of magnetic
Iines of force.

—As in the transformer by holdi
the wires_stationas y moving the
field of force electrically. That is, by
applying an alternating current to the so-
called primary windings of the trans-
former.

An induced potential or current is al-
ways opposite to the current polarity
which causes its induction.
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Barrlng Noise Immigrants

Present at Many Points,

from the Carbon Micro-

phone at the Station, to

tsl:e Speaker Jack in the
t.

By J. E. Anderson

Consulting Engineer

HE greater part of foreign noise in
a radio receiver is caused by loose
or defective contac

not mu

cause.
tacts may not be in the set itself, but may
be located in any electrical apparatus
within the recepuon ung of the
ceiver. lectrical e in and
Sbout the broadcasting, station. itself is
not exempt as a contributory cau

fact, a good share of the noise accompany-
ing'a m originates in the trans-
mitting station. Let us consider a few
of the sources of noise.

The Microphone’s Hiss

First of all, the microphone. Every.
body has heard the characteristic his
that accumpames the carner wave from
a transmitting statios This has_been
Galled frying, for obvious reasons, but s
now often referred to as microphone hiss.
That this noise comes from the trans-
mitter, and does not originate in the re-
ceiver or in the space intervening,
obvxeus as it ceases the instant the sta-

. Now_this hiss is due to
defebhve contacts, m:lhoru of them per-
The carbon microphone, whlch is
n.led almost exclusively in radio broad-
casting, operates on the principle of loose
contacts, and it is natural that noises

characteristic of such defective con-
facts should accompany the signal.
icrophone consists of a large number of

small carbon granules loosely packed to-
gether in a little chamber. One side of
this chamber is the diaphragm against
which the sound to be transmitted im-
pinges. As the diaphragm vibrates the
various carbon granules are alternately
compressed and expanded. A direct cur-
rent s continually fowing through the
carbon granules, and this current
Changes as_the pressure on the carbon
changes. When the mass is compressed
the resistance of the mass of carbon de-
creases and the current increases; when
the pressure is released, the resistance in-
creases and the current decreases. It is
in this manner that the sound, which is
a pressure variation in the air, is con-

AS 99.94% of foreign moises in a set
pros e B foathals,
e

tion,
well,

of s

signal, noise that originates in electrical

apparatus located within the reception

range of the radio set, because the re-

a frequency to wl c sct is tuned.

oo S

festive and termitient contacts contain
ly all frequencies, so

lights, X-ray machines,
electric vibrators, bells, buzzers, direct
current generators and fmotors, spar)

plugs on gas engines, magnetos, telephone
relays, some neighboring radio sets, de-
fective high tension insulators on power
lines, these are all profuse sources of
noisé, because they all spark and spatter
make and break electric. ircuits.

verted into a pulsating or varying elec-
trical current.
Irregular Current the Cause
if the current which is flowing
through the microphone when no sound
impinges on the diaphragm were really
steady, there would be no hiss. But it is
It varies in the most irregu-
Every contact in the mass
of carbon granules constiutes  minia-
ture Apark gap, across which the current
sputters Clabl sad
ear the individual sputters is that there
are so many of the tiny gaps that when
all are taken together the sputtering
sounds like one continuous hiss. But the
fact that the sound is a hiss and not a
clear note indicates that the current vari-
ation is very irregular. This hiss cannot
very well be eliminated from the signal
es of micro-
Phones which are quict in Gperation, be-
cause they do not depend on loose con-
tacts, but these are so insensitive when
compared with the carbon microphone
that they are not practicable.
Other Station Afilictions
Although the microphone hiss is_the
main noise that orginates at the transmit-
ting station, it is not the only one. Many
broadcasting stations are operated in close
vicinity to_innumerable other electrical
devices which continually close and open
electrical circuits, and every time one of
these devices operates, a disturbance is

set up which may be, and often is, picked
the radio transmitter. This dis-
turbance is of course sped on to the re-

celver in which it produces a distracting
¢ which is usually blamed on static.
This_kind of disturbance may readily be
eliminated by shielding the sensitive parts
of the trangmitter, or by shiclding the en-
tire rooms in which any part of the trans-
mitter is located. stations have
been built in open fields well isolated from
all possible sources of disturbances of
this nature, to clear up the transmitted
signal
Intervening Electrical Devices
Even after the transmitted signal has
been cleared of noise as much as possible,
there remains plenty of it in the received

Rectification Embodies

Changing AC to DC

Any article that has for its purpose, a
change in a portion or all of an alternat-
ing current, abbreviated AC, into direct
current, abbreviated D, is called a recti-
fier. The rectification is accomplished by
supressing one portion of the alternating

current. The tungar, rectigon and mer-
cury vapor rectifiers, ete, operate on this
principle.

The radio detector tube, in receivers,
causes the current to be changed into
pulsating direct current.

radio_transmitter employing
is located within a radius of

gelted districts e liahe of ugh:s may “be
included in that radius. Every time a
light is turned on or off the disturbance
is in the set though nof

be caused by these devices even when
they are supposed to it
ily. If the contact between the piug and
socket is not firm and clean, there may be
an arcing which will sound similar to the
mlcmphonl! hiss but much worse in in-
If the trouble arises somewhere
n your home it may be remedied by you,
but JF 866 thee ia nothing else to do but
to stand it or to turn off the radio set.
The Third Rail Troublesome

Another prolific source of noises are
electrical railways or street cars in which

turbance is not confined to the immediate
vicinity of the place where the spark
occurs but extends throughout lhc circuit
in which it occurred, and that may be a
long_circuit.

cars operating.
ately many of the disturbances are not
serious over wide areas

The Apartment House Elevator

In large cities where elevators
used these are one of the chief sources
of trouble. " When the electrical circuit
in these get out of order, it is practically
impossible_to receive anythin
radio for five minutes at a time without
having the program completely ruined

the elevator. Every time the switch
is thrown for starting the motor G
a racket in the receiver, and every time
the switch is thrown for_stopping the
elevator the racket is_infinitely worse.
And in between starting and stopping
there is a continual noise just like that
produced by a buzzer, or by a spark trans-
Tuitter when an nspector is testing .
There is yet no ready remedy for_this
trouble because the Secretary of Com-
merce has not the power to compel the
landlord to replace or overhaul his ele-

of his own volition as long
as thc elevator can be moved up or
lows

"The Set A Frequent Cause
Although there is almost an_infinite
number of sources of noise external to
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oreign Sounds

Apartment House Eleva-
tors, Static Machines,
X-rays, Third Rails and
Beat Notes Present
Problems of Elimination
Almost Impossible to
Solve, But They Are a
Meager Minority.

the receiver, the set itself rcmam; onedol
fe-

onent of receivers are bui
convenience of aslembly rather than (or
sound connections throughout.
condensers, soc! rheostats and trane
formers are provided with binding posts
rather than with soldering lugs. In some

In many cases the terminal posts are 80
arran; connection is
pressing two conductors together without
the slightest wiping; that is, they are
oressed together wih 3 layer of dirt or
fxide between them. The current muat
jump or break down this insulator, and
There is likely to be sparking at the, junc:
tion. Placing washers on either side of
the wire docs not help the matter but is
likely to make the contact worse.
a clea m contact established enthu
by wiping or careful scraping of
faces wil corrode in time and a defective
connection is likely

Coosider the - Hlument Cicult,  The
terminals on the storage battery are very
often scrious offenders. The acid has a
Ribit of erceping up on the posts. It
the connecting wires are bare copper or
coated with certain other metals a thick

foreoding offect althogeh they are much

better than copp ther points where
trouble will arise are the Flament switch
and_automatic t jacks, rheostats
or rheostat substitutes, and finally the
eocet Ve inn The 'switches or_the
ave at least one point eich at

Which trouble may arise, and often does.
e s e
at least two each. The sockets have two
on the springs and at least two more on
the binding post

The trouble m.y be studied by putting
an ammeter in the filament circuit of one
likely to execate a hula-hula when the
various devices comprising the circuit are
touched. That_indicates noise in the
Pressing on the tube changes
the current by several percent in most

ces.The remedy for all this variability
and consequent noise i
every possible place; even the tube prongs
should be soldered to the leads for per-
manent connections.

Ammeter As Trouble Shooter

In the grid circuits we have the spring
and prong contact, the external binding
post on the socket, the connections to the
grid leak and grid condenser in the de-
tector, the connections to the coil and

Excluded

paper.

ﬂu tips to e catne,. A distlont lick

wil mun .f the windings are con-
us and sturdy.

———————————

the tuning condenser or other input de-
vice, and the connection the grid battery
+ Hlameat, The grd ciruit is zarely 2
continuous metal path
through the secondary to the filament.
And wherever there is a break there is &
chance for noise to cree

t s tru o frid_circuit also
Hovie ot the piats clecull, even more #
because there are many pressure con-
nections in the plate battery, which do

ies too close together,
ll-u: atiag between oscillating receivers
yave and_the beating

between two oscillating receivers. ~Thert
e Trery little. that “the operator of
a receiver can do fo alleviate any trouble
which he may experience from this source,
except in so far as his own set is a party
to the racket. Blocking of the grid in
the detector is another source of noise.
This sounds very much like a beat squeal
and occurs mostly on the shorter waves

sistance, (that is, lesser, reistance, but
greater leakage) or to decrease the re-
e e ampli-
fier stage indicates an open grid circuit
or a too low grid lea

Microphone Noise

There are also noises which are of
mechanical origin. The worst is thn
caused by vibration of the grid with re-

spect to the other elements in t.he lube-
It usually indicates a broken glass stem.
‘This sound is musical in nature and is not
so unpleasant to listen to but more an-
noying. Sponge rubber mats for tube
sockets or for the entire set will alleviate
this trouble.

Magneto-mechanical noise may arise
from loose in the audio fre-
quency transformers or from any loose
iron parts which may be e!poud tu
strong, varying magneti forces. S

not have_an:
Chrenie | “The plate current does llot 2=
counter an unbroken mmlhc path from
the plate to the filam To test the
unsteadiness of the plate current _insert
a milliammeter or a low range voltmeter
in the plate circuit and experiment. Press
down on the tube ar
up. This is partly due to a change in
the resistance of the plate and grid cir-
cuits, but mostly, probably, to a change
in the filament circuit resistance at the
prongs. It is easy to observe the effect
on the plate current that the various
faulty contacts have.
Beat Notes
There are other noises in a radio re-

ceiver which cannot be ascribed to loose
connections. There is the beat squeal
between two transmitting stations which

e may acise from
Toose conductors exposed to stron, vary-
ing electric forces. Often the plates
by-pass condensers will start vibrating
and give rise to noise. shields
fmade of tin foll are wrapped around
transformers and left loose to vibrate
and set up a racket.
Soldering Advised

emove noises in a set, solder all
joints where possible. ¢ this is not
possible, make a firm and clean contact
Make fast everything that

on sponge rubber. By
carefully observing these precautions, it is
possible to make a set which is as noi
s Niagara Falls as silent as a cat sneal

up on a mouse. A little effort in this
direction is well worth while

White Bill Changed;
Zoning Is Provided

‘WASHINGTON.

HE White Radxo bnlI, as reported to

he House by erchant Marine
i i Commmee, incorporates
several new features. They follow:

. A clause providing that a wavelength
shall_be made available for at least one
broadcasting station in each state.

2. A clause making it unlawful to trans-
port in the United States vacuum tubes
or other radio apparatus or parts, patent-
ed or unpatented, fpen which there is any

iding the United States
into five radio zones.

4. The appointment of a commission of
five members, one member from each
radio zone, to which may be referred by
the Secretas rce matters re-
garding the alloc:lmn of wavelengths.

ified
The clause dmdmg the United States
into zones follows

“Section 9. For the purposes of this
ct, the Uniied States s divaded into ve
zones as follows: The First Zone shall
embrage the States of Maine, New Hamp-
shire, Vermont, Massachuseits, Connecti-
St ihoas b, Mo Yok New Jer:
sey, Delaware, Maryland, the District_of
Columbia, Porto Rico, and the Virgin Isl-
ands; the Second Zone shall embrace the
states of Pennsylvania, Virginia, West
Virginia, Ohio, Michigan, and Kentucky;
the Third Zone shall embrace the states of
North Carolina, South Carolina, Georgia,
Florida, Alabama, Tennessee, Mississippi,
Arkansas, Louisiana, Texas and Oklaho-
ma; the Fourth Zone shall embrace the
stafes of Indiana, llinois, Wisconsin,
Minnesota, North Dakota, South Dakot
ovwa, Nebeaaka, Kandas auil Miasourss and
the Fifth Zone shall embrace the states
of Montana, Idaho, Wyoming, Colorado,
ew Mexico, Arizona, Utah, Nevada,
Washington, Oregon, Cahfomu the Ters
ritory of Hawaii, and Alas
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Umbrella Aerial for DX!

hiok:

By Hugo Ger

N the whole annals of human endeav-
or there has never before been a con-
dition such as that in which most of hu-
manity now finds itself. I refer to radio
broadcasting and to the man who, al-
though perhaps snowed-in somewhere in
the hills, has the entire world laid open
to him and so to speak, at
call. He turns a dial or two, adjusts a
knob, and listens in to the President of
the Umled States speaking from Washing-
g the dials a_fraction
of an Inch, he may hear a singer from the
Metropolitan Opera; or, if his set is sen-
sitive enough, another’ twist will bring
in an Eng or a Mexican station. This
is the condition which we find, not only
i this country, but in almost every other
on the globe, as well, where close parallels
to it abound.
Is DX Interest Low?
the past year or so it has been
asserted, rather vehemently in some quar-
that DX listening is rapidly passing
out, and that people are relying upon

While there is, of course, some truth in
no' general evidence that all

is, of course, not aware of the intricacies
clights of shing for distant stations
with his set; so isfied for
some time to listen in to m: vanous Tocal
stations or other nezrb
“Aficr 3 while, however, these begin to
pall; and when his friends begin 0. tell
this or that distant station which
they have heard, e too will be bitten by
the . Scouce or Jater e wil fall
victim to the ever-increasing radio
wanderlust; for the army of DX listen-
+'is increasing rather than decreasing,
as an unprejudiced investigation will
show.

DX Compels Interest
For instance every time “Radio News”
publishes a description of a circuit or a
setthat is distance,
we immediately become deluged with thou-
sands of inquiries from readers who al-
ready have a set, but wish to get another
more sensitive than their present receiver.
This is not, by any means, an unusual oc-
currence, but it is repeated continually,
as every editor of a radio magazine or

newspaper understands well.

ot only that but actual investigation
among some. of the foremost stores has
revealed that the male purchaser, when

Smoothing the Way

IF a woodscrow “pinches” when

try to drive it into a base

ofhor pisse of waod, do mot hesitate

to smooth the way by putting some
s0ap on the screw.

e comes to buy a sef inssts that it must

perform DX, otherwi not want
Fe Radio dealers wil tell you that, when
sets are sent on approval, the male mem-
bers of the household, before committing
themselves to the purchase of the set, in-
sist upon having a demonstration _that

frequently than suspecte
The studious young mn, as well as the
man with the investi min
will sit before the set antil the wee hours
e morning, filling up his log book
with call letters of stations, hundreds and
thousands of miles distant from his local-
ity. 1 make bold to assert that, if any
sets were to be placed upon the market,
today, that could be guaranteed to bring
in stations from the other side of the
-ean, no manufacturer could make them
fast enough to supply the demand; and
e truth were known, most of our
manufacturers are always striving to at-
tain that perfection. The sets to come out
in the future will be more sensitive than
anything that we have
ay; because it really is possible to build
s’ to receive with fuir regularity dis-
tance of 4000 and 5000
sets will be built for the average custo-
mer in a not-too-distant futur
Constancy Not Here Yet

At present, DX listening must always
be taken witl grain of salt. Stations
that come in excellently one night may
be heard the next night only above a
whisper, or not at all. The reason is, of

How to Keep Selectivity
Even in a Rainstorm

Many fans complm that during a rain-
storm the tuning of their receiver is very
much hro:u:lcncd This is most often due

e
building. The insulators cause a leaking.
path between the antenna wire and the
in most. cases consists of
d mpened by the
other leakage
Through the poor insulators aml the pole,
ch

s grounded and which has a high resist-
ance. f course causes thie tuning
of the set to It also causes
a difficulty of recelvmg low wave stations,
because a portion of the building itsclf
IR adied e i et ical et

lazed porcelain insulators, which
are quite large, but still not heavy enough
to place a strain on the wire itself. The
pole should consist of very heavy wood,
cedar, that will ‘withstand the

e point where the lead-in wire is
joined to the antenna proper should be
well soldered or at least well tightened.

eavy covering of tin foil should be

placed over the connection. This is_to
prevent corrosion of the connection
proper. Over this covering rubber or

plain tape should be wound. Be sure that
1o water can get to the connection.

course, that it is not the set that is at
fault, but, rather the vast ocean of etheral
disurbances whic] pher-
jes” " This litle-charted ocean changes
from hour to hour and from minute to
Electrical stresses set up in the
atmosphere are probably the reason for
Tnost of our poor’ DX reception. On a so-
called_good listening night, these elec-
trical stresses are, probably, fo a great ex-
tent neutr makes the trans-
mission of the electromagnetic radio wave
much easier and, consequently, they will
penetrate much further. Barometric fluc-
. clectrical storms, snow storms

anges of temperature, all re-
diice radio reception to & minimams, whils
the absence of these makes for better
reception.

TFrom this it can be seen that the best
radio set may not be able to pull in the
distant stations when such natural phe-
nomena aboun

How can_these cficcts be overcome in
the future? In several manners. First,
super-power will make it possible for the
waves from a broadcast station to get
through bad atmospherics, by sheer
strength. On the other hand, receiving

remembered that, in all radio reception,
the ground-wave is as important as the
wave’ coming_throu

As many broadcast listeners who own
cx!rem:ly sensmve sets know, radio re-
Ception can be had by the ground lead
alone; and if this is use: reception
is frequently cacellent, even though with
the ordinary aerial it may not be good
LR Rogars, of “utder-
-aerial” fame, demonstrated this
Sobiclently by buying M. aeelal fmder:
neath the ground; and by this_means
even_ radio's worst bugaboo, static, was

reduced to a very great
Knows, therefore,

ent.
but that the

certainly be an improvement, because the
aerial and loop pick up not only nature’s
static, but man-made static, which escapes
from " electrical insulators, power houses,
all sorts o( electrical appliances, etc.
ception is always a more or less
it even during the
weather” a set may bring in
2 station loudly a thousand miles away,
while a station much ne
dred miles, will n y
persons are censlantly puzzled as to this
but there is a rule, a sm\plc reme dy.
UmbrellaAerial
The acrial commonly s S
is directional; that is, if your aerial runs
in the dicetibn of the stoton which you
wish to receive, that station, 28 a rule,
comes in If you wish to receive
B oy o all points of the com-
pass, it would be best to have what is
called an ‘“umbrella aerial,” which is
simply a vertical mast from which single
wires, thirty or forty fect long, radiate in
all directions, A description of such
erial can be found in all radio text books.
s of an umbrella aerial it is
possible to receive equally well from all
directions; although this type has the
dvszd‘/a.magc of causing some interfer-
ence, particularly between slzuonx close
together in their wave-len
(el i fa b
thies are enti irely with the DX tistenes

than that which comes to me when I lis-
ten, as I often do, to a station thousands
of miles away.

(Broadeast rom WRNY)
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Definitions for

WHAT DOES C. W. mean?
It is the abbreviation for continuous
aves.

WHAT DOES pure C. W. mean?
When a radio transmitting station uses
ube s
places a key in the grid circuit, so'as
make and break e oscillatory note that
this tube is emitting, pure CW is emitted
i e antcnns, A note of this type

aracter can only be heard by an
oscillating receiver,

WHAT DOES modulated CW mean?

When an audio-frequency wave is im-
pressed upon a pure radio-frequency con-
tinuous wave a modulated CW signal is
obtained.

WHAT IS a counterpoise?

A counterpoise is an_artificial ground
system or a network of wires similar to
an antenna, which is suspended directly
under it, a small distance above the
ground and which is insulated.

WHAT DOES bias mean?
A voltage which is applied to the grid
to maintain the same at a
potential which is different from the aver-
age potential of the filament and, nearly
always voltage, is know:
bias, It is applied by means of & small
battery or by means of a voltage drop in
a resistance in the filament circuit.

WHAT IS bank winding?

Bank winding is a specific method of
winding coils in vertical layers or in alter-
nate relation. That is, three turns may

irst be placed on the form side by side
and the Tourth is wound on top and be-
tween the first three, The fith is. placed
at the side of the third and the sixth on
top of the fifth, beside the fourh, etc.

WHAT DOES aperiodic mean?

Aperiodic relates to a system which is
vibrating, which has no free period of
oscillation of its own. That is, 2 pendulum
which is suspended in heavy oil would be
aperiodic, because it would not oscillate
or_swin erfect air, this pendulum
would be periodic and would swing to and
fro, just as the pendulum in a clocl

WHAT IS a beat?

t is a periodic vananon in the

h:lghl of two vibrations of di fre-
quencies, dug to the Interaction of the
vibrationis. When two tones of a musical
re or practically the same pitch are
sounded together or at the same time,
beats may be heard. In the heterodyne
method a beat is produced with an in-
coming CW signal, by supplying a locally

generated frequency. erence be-
tween the two is the
WHAT ARE harmonics?
s are vibrations having fre-

quencies of integral multiples of the fre-
quency employed, which frequency is the
fundamental. This frequency is_some-
times called the first harmonic. The sec-
ond harmonic would be twice the funda-
mental, etc.

WHAT DOES M. M. F. mean?

This is the abbreviation for magneto
motive force. It is the magnetic force,
which malke:
conductor, ng a current.
It is proportional to the current strength
flowing in the conductor and to the num-
ber of turns in the coil.

A Versatile Meter

normal
o7 and 0 to 140 vaits.

WHAT IS a D.P. and D.P.D.T. switch?
DB ewitch is double-pole switch.
ch is a double-pole-

Subleiihesr s

WHAT IS the Heavyside Layer?

The Heavyside Layer is a theoretical
layer of the upper atmosphere, which
is supposed to be temporarilly ionized,
so that a reflecting power is obtained,
The existence of this layer is_supposed
to cause the leaving of radio signals
from the law of Inverse Squares, which
is as per: force is exercised
through space from a point, its intensity
varies. inversely with the square of  the
distance. Thus the intensity of light
radiated by a luminous point at twice a
given distance thereirom
the intensity it had at the distance in
question.” Gravnkatmn, ckaaine
netic attraction and,répulsion are subject
to this w. The intensity of the
signals are much greater, than they would
be, were they deffracted regularly through
plain space.

WHAT DOES amplification constant
mean?

Amplification constant is the ratio of
the plate voltage required to produce a
given change in the plate SO the
grid voltage required to give the same
variation of plate mrr:m

Novices

WHAT 18 an oscillogragh and what is
such a device?
An_oscillograph _is "an ‘apparatus for
viewing or recording periodic changes in
the strength of an_electric current. It
consists fundzmentally of a galvanometer,
which is as free as it is possible to
B e
band of conducting mc(al | passes up be-
tween the p ectromag-
sot. et s st sonension Bud
to 3 point adjacent to the begiuning. A
small mirror not ove n_ diameter
5 attached to the middle of the bands.
Ii the band is an electric ci
cuit, one element will try to move for-
ward, the other backward. Consequently
the pirtoc I8 given & Fofacy motion. Evea
t be alternating, the mirror
Wil Sotlibalts Tellc waf ooty the satie

By directing the light of an arc
lamp upon the mirror and viewing the
our-faced mirror revolv-

a type of an instrument. More elaborate
models, wherein the elements in a vacuum
tube give off electrons, the wave form of
which is noticed on a_specially coated
film of glass, in the dark room are now
being made. ' These forms can be photo-
graphed.

WHAT DOES mega mean?

Mega is a prefix meaning one million.

That is, a jmegobm, would meanone
million ohm

WHAT IS the most efficient method
of placing neutrodyne RF coils in a
Neutrodyne?

The most efficient way to place these
coils is to mount them on
so that the neutralizing point, can be

tween the magnetic fields of the coils.

Resonance Is Likened
to Pendulum Action

esonance, according to the “Standard
Electrical Dictionary,” is as
» condition of an electrical cxrcmt
for permitting the osclltory flow o
e mica the
ahmlc resistance is xeatively low and
n the inductance and c
c)rcmr bear a particular and cnuczl rela-
n to cach other. Two different cir-
cuits are said t e in resonance with
cach other when they have such values of
these terms to yield the same period. The
operation quite follows the behavior of
o pendulum, cspecially one, that is cap-
able of swin n_clastic support
rather than nf a s|mple pivot.
elasncxly of tl suspension and the in-
ertia of the bob, the swinging wil be at a

certain rate. In the electric circuit, the
condenser provides the elasticity, the coil
inertia. The absence of

period, that is have a high f
actual mlm:nca[ values of the inductance
and capacity must therefore be small
The inductance must have relatively few
turns and be entircly free from iron, for
the hysteretic and eddy current effects
of that metal would absorb all the energy.
This experience has, however, lead to the
construction of smal high-frequency fur-
naces in which the heating eﬁ:ct is due
to the extreme losses of this sort.’
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N the preceding articles

of this series (published
in the February 13 issue)
there have been presen(ed
in considerable detail
reasons why e
delity is

Distortion Elimination

Statum must tmmmt prnperly, ozhnme the listener is hel

required in radio reception
if the listener is to enjoy
the full benefits of modern
broadcasting with its fre-
quently excellent programs
and individual performers
of unusual merit. Higl

pass only

Snalty Teproduction, de-
nding as it ac-
oustic  synchre ol\lxlng -

the production in the

of sound waves exactly dupllca(mg those.

in the studio, is therefore one of tl

essential factors in modern broad:astxbnlg
e

chronizing which can be given by a w
designed and carefully operated transmit-
ting_station is so_considerable that it
merits special consideration.

Fortunately for broadcasting, there are

statior

broadcasting from an ordinary room.
The reverberating cffect here mentioned
is particularly conspicuous in the case of
the broadcasting of sermons from certain
churches where, unfortunately, the con-
fusing cffect of building the ccho at times
almost destroys the intelligibility of the
sermons.
The Microphone H...

 become

to-day a number o stations
which have apparatus capable of sending
out 2 wave which fuithfully carries the

which arc operated by’
Ekiifed engincers and announcers so that
the musical balance of the orchestra and
other features giving “fnish” to the pro-
gram are not n .

The ideal uansmmmg station_is one
having sufficient power to give interfer-
encefree signals cven at considerable dis-
tances and sending out radio waves
which carry an accurate impress of the
music or speech corresponding
studio performance. erwise stated,
the broadcasting transmitter must be om-
nitonal or capable of controlling or modu-

lowest to the highe:
ruttonal of iriperkial in its tréatment of
notes of all pitches, exaggerating none
and suppressing none, but giving o each
its proportionate volume; and, as hinted
above, it must radiate sufiicient energy
to give a signal clear riding above all dis-
turbances in the home of the listener and
capable of being amphﬁed to any reason-
able yolume in the receiving set without
introducing disturbing noises or other
interference.
Defective T:

a familiar article to Amencxn n:wspapcr
readers, The broadcasting microphione
has to be a particularly precise form of
(Blephons ranAmificE. Not Galy et &
be omnitonal and equitonal, which is
itself a most difficult requirement, bu! lt
must be silent in operation. Some
phones produce a more or less steady
hiss or background noise which detracts
appreciably from the quality of music,
particularly in the softer portions of a
selection when the music does not stand

microphones m
reserve capacity to avoid “blasting”
rattling when 2o extremely loud sound ia
produced in the studio in_their vicinity,
for _example, R e
a particularly emphatic portion of
broadcast speech. It is also necessary
to place the microphone relative to the
orchestra, performer, or with
great discretion in order that the best and
most_natural effect is produced. As is
here hinted, broadcasting is an art as well
as a science.
The Vacuum Tubes

When we leave the microphone in
sending out a broadcasting program, we
next encounter vacuum tube amplifiers

Some of the defects which may re-

precautions
broadcasting stations to avoid lmperfen!
operation.

he broadcasting studio_presents a

rease the electric
Gutput of the microphone. As usaal, these
amplifiers also should be omnitonal ai
equitonal and should be provided with
vacuum tubes having an ample capacity
to.carry the largest outpats which may
be drawn from them.

every broadcasting station there are
certain_tubes which are oscil-

in futile attemft to :[mn
gmzt du‘mn'e:—at tbe receiving end set must not be too selective

cycle margin ideal, but profusion of stations makes 10-
Hilocycle hinad) :zpammm a necessary compromise—sets should
this bar

By Dr. Alfred N. Goldsmith

Chief Broadcast Engineer, Radio Corporation of America.

wire system and permit it
to flow out of the system
with many alterations dur-
ing each second. It is

these electric vibrations in

transmitting antenna, flow-
ing outward with the speed
of light to the listeners on
istant horizons.
owever, somewhere in
the transmitter there must
also be what as

tubes.
output of the oscillator tubes, turning it
on or off in accordance with the forms of

t is, if the outgoing maves
are but sllghtly controlled by the
phone), speech or music will be “tain
The receiving statio , on the other
hand, modulation is excessive (that is, the
control of the outgoing wave is too ex-
treme and violent), the quality of the
music suffers badly and various forms

modulation requires having ample
Tafor tube control availile, 3. feature
which is by no means universal.
Can Be Too Cautious

And suitable modulation also_requires
constant vigilance on the part of the sta-
tion engincers since the variations in
sound intensity which must mit-
ted by radio are Stea, vacring
from those corresponding to a whisper
to those of a shout. Low power stations,
carelessly_administered, frequently over-
modulate in a futile attempt to span great
distances.  The quality of rcpmduclwn

such _conditions s cxec

utterly unfair to those desiring to pro-
mote broadcasting development. Some of
the otherwise highest grade stations, on
the other hand, become so cautious in
their _attempt fo avoid overmodulation
that they overdo the precaution and un-
dermodaulate. many receiving _sets
thia resalts in_“choking” or “blocking’
the detector tube and producing a differ-
ent form of distortion and even a howling

ect.

Many miscellaneous _precautions are
required in the transmitting station. The
vacuum tubes used must be extremely

whole series of problems in itself, It lators, These tubes produce the extremely free from gas so that the operation o
would not do to take a large echoing room  high frequency electric vibrations which the station may be quiet and without hiss
and use it a0 a broadcasting studio. The  pump electricity nto the antenna or aerial  or clicking effects Al e
reverberation which inevi- ¢ generators used_simi-
Tably. oecira, In._ such & T e silent in op-
room blurs the sharpness cration. - The per-
of broadcast speech or Sonnel must, be careful to
music and produces an un- e keep objectionable noises
satisfactory effect in_the out of the studio. In
listener’s home. In_order , me cases special prob-
to keep such an echo ef- AN~ lems arise, such as pick-
fect_or “room resonance.” ing up Other smuons pro-

MICROPHONE

ontrol lines

acoustically correct broad- 2 up _powerful
cast studio_sounds_“dead” enos i signals_on
o the artists performing its control lines, from

ot! tions

Hstener's home there. e

sharp definition to music MUSIC may be blurred because of e acoustical

from_such studios, studio. For

is missing in the case of

instance, echoe: resonance;’
ot 1 by st e oot

conditions in the
cause distortion.

nearby to cause it to send
out not only its own pro-
gram but the programs of
several others. This can
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an ideal receiver is that

be avoided only by proper
precautions in _choosing
remote control lines
inserting

radio-frequency blocking-
into _the conn'ol

ceep in mmd is
e o il e analt
ity of distant stations by

with

ances which are frequently
present in_distant recep-
tion_greatly detract from
musical quality. Further-
more, comparatively
faint signals from distant

ceiving set properly to ac-
tuate the loud speaker, so
that the effect is not so
natural as that from sta~
tions nearl

2

BRi

2.

8

&
SIGNAL STRENGTH

TUNING FREQUENCY

KILOCYCLES avencies, - acoust

its final output is the same
for all audible frequencics

m_the lowest tone o
the organ to, the highest
overtone of the violin_or
piccolo. | If_the ‘receiver

ond_propor-
tionately to all am_iible fre-

in the home are no longer
accurately alike.

Too-Sharp Tuning
Disastrou

ry case there
are necessarily supplied a
tuning handle or handles,

radio-frequency stages in
the receiving set and they
are all accurately tuned to
the same frequency), it
will be found that there
is a loss in

and that eit
quency notes or high fre-
notes _will
slighted _depending upon

The 20-]

c nless a steady and
:lezr ilgna‘lhls being produced it is I}l,nle\'
o judge the qualit

ot quality of a broadcasting

r dis-
:)l;r:;;ncts at any reasonable dl!lance most
o Mot Originate Well
assume that the tran:
stations from which the more (Z?:::;‘n"t%
listeners receive their programs are really
acoustically synchroni: so that
give & high auaity musical output and o
so reliably, Unless this is the case, the
listener is helpless, becatse he can ha’nﬂy
gystematically improve the poor output
w-grade stations. All that the Tis-
fener "can do 6. 1o chonse. wesitas A0
stations to which he will listen on the
basis of the quality of musical reproduc-
ich he can secure from therm,
en we come  fo. tha home
tistener, however, we find that e hoe
reached a point where

THE FREQUENCY BANDS udmitted Ly vasious tyres o
eal, but not practical for present-day i

lhnon channels are 10-k.c. apart.

receiving set will be critically discussed.

A perfectly proper question on the part
of the, broadcast listener is: “How can
a receiver in itself produce poor musical
quality, and what causes the receiver to
produce such deficient results?” The
ideal receiver has a few simple and
important _characteristics. should
permit waves of all frequencies with-

20 kilocycles (20,000
cycles wide) to pass through it with
an equality of admission of these frequen-
cies over the entire band. ~Under such
conditions, the quality of the music would
be practically independent of tuning ad-
justments.

Unfortunately it has been necessary to
space broadcasting stations in the United
States 10 kilocycles apart in order to take
care of the great number of determined
prospective broadeasters. As a result,
practical American receiving sets should
admit a frequency band not much over
10 kilocycles wlde, although this begins

ation on the quality of
ic or speech and also
necessarily causes the tuning adjustment
to have some influence on the tone qual-
ity which is produced.

Still another one of the characteristics of

5"

the setting of the tuning
disls, ‘A good way o of find-
ing out whether this fault
xists to an appreciable
8 s e
tune it, on a “quiet when there is
little_static, to a falrly iiknn station
and bring the signals up to the maxi-
S Intgnsity by sharp punin
‘manipulation of any additional controls
fmnmn e Vickder” handle) which
rings the signal to its strongest value.
I, after this has been done, slight shifts
f the tuning dials in_one direction or
Snother (stil’ keepmg the signals reason-
ably loud) cause a noticeable change in
quality (for example, from
sharp), the receiver is not completely
sconstically synchronized when thus
used,

e Effect of Over-Regeneration
A fairly frequent fault in receiv-
ers which leads to the absence of acous-
tic synchronizing, particularly on distant
signals, is excessive regeneration, Many
receivers have a_“tickler” or ‘“volume
control,” which when brongm it
causes oscillations or “birdies.” These
characteristic _whistling notes ell
In such receivers, if the tickler
control is brought uj

that the quality of the music_depends on
the tuning. culiar swish will be
Jieard 5s one tares through the desired

station and, under such

the listener can and conditions, acoustic
should take control of n zing is not
the quality of the musi- possible. Excessive re-
cal and speech repro- generation _ shoul

fawl;v distant station and brin

An Important Test

our receiver on a "qmnl" night, wh!n there is little static, to
the the maximum intensity tion.

e signals uj

avoided for high qual-
ity musical reproduc-

SR e e Bl e 0 el el Rig Value
ing sct. It cannot be | examyle, the “ticler” handle) wiich brings the signal lo its strongest valie. oice of con-
stated too emphatically | If, ofter this has been done, slight shifts of the tuning dils in one dircc- | stants in the grid leal
that by far_the greater | tion or another (stll keeping the signals reasonably loud) ‘ause a moticeable | and condenser for the
porton "of seception | change in cualiy, the recemer 1" detector tube is also of
froubles result_cither importance  since high
rom v receiving M L e e requencies may be rel-
set or careless manipu- | ing article. % % ol atively suppressed i
latios ceiver. i ‘wrong valut

In this article only the

es of these
parts are chosen.
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Fenway Trouble Shooting
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Detail of shields for Fenway.

By Leo Fenway
Copyright, 1926. All Rights Reserved.
ROM one end of the country to the
F ther (he truth about the Fenway
seems suddenly to have dawned on thou-
sands whu prevmusly thought that it
was just another radio circuit. You know
that there i u an awakening in favor of (hls
receiver because you hear of it every-
where you go; because the Fenway causes

tivity, the remarkable selectivity, the per-

fect  quality, Ih: !remendous volume on
distance—whetl is all these and
more, most. real men, and nearly all
kitchen table mzchzmcs, Tike the Fenway.
‘those readers {0

reiterate my theor

st it forth in the {hres instalments
fished in RADIO W n Febroary
6,13 and 20. It s simy iyt

Eroady _ Speaking, the Fenway con-
sists of one stage of tuned radio fre-
Quency with regeneration, a non-regen-
erative detector, three stages of iron core
medium frequercy amplification-—{rom
K Cto non-regenerative sec-
ond detector and. two stages of trans-
former coupled audio frequency—a total
of nine tubes.

A radio receiver, whether factory made
or home constructed, may iged in

to
to note the progress of a large
of Fenways built by average kitchen table

after canslmc\mg fourteen other supers.
Other letters, telegrams and phone
o too aumerous o detail proclaim the
Fenway an easy _and satisfactory set to
Beid, yrovided that the preceding speci-
fications and complete parts used are fol-
Iawed rehg‘l ously.

‘Who have met with gricf, whose
set. hae failed 1o, respond right from the
stark, can doubtless trace their sorrows

mud sockets, cheas rheostats,
O s wiring, and t0 air core meds
frequency transformers that have suf
fered from climatic changes.
bones about speaking bluntly there IS R
TREMENDOUS DIFFERENCE between
sockets, rheostats, trzns(ormcrs, fixed and
variable condensers. Bear this in mind
when you go looking for trouble in your

Fenway. Remember that the finest parts
—the most eficent parts, regardless of
cost—have been chosen for et If
ot took somaehody's sivise beaides mine
in choosing your Fenway parts this trou-
ble shooting data will benefit you very
Tittle.

Remember that 1 know the Fenway
from the antennae binding post to the last
audio ~ connection—I know what parts
should be used and WHERE to use them.

that my recciver will out-per-
E e e
and I will furnish proof of that statement
to argue any man to a standstill. The
Fenway combination 4 and 9 tube receiver
as described 10
e i e
plated in radio sets. And the ONLY
reason for publishing the exact instru-
ments used in the original set
to save the belated builder from the tur-
moil of last-minute selection of material,
then the doubts and the wonder if he
selected the right part for the right place.

When one has a good circuit to follow,
knows the exact parts to use and how to
use them, uper-

Now Comes The Radio
“Tug O’ War!”

EVERAL weeks ago, Ravio Wogtn's

editors said to me—
“Fenway: qur Super com-
pare with the, Victorcen, Su

Ts w how it compzres' But
—How are your readers going to find it
out_unless they build both sets? Merely
saying that one set is more efficient than
the other is not enough. There must be
concrete proo[ that one set is superior to
the other.

“Well, then,” said the editors, “what
would you suggest?’

What I suggested resulted in Ravio

oRLp publishing_ the Victoreen circuit
simultancously with the Fenway.
there you have itl There’s the Victoreen
Super” with its_air-core transformers—
tuned to a precision of 1/3 of 1%—with
its loop or aerial operation and its far-
reaching claims_for distance_reception.
And there's the Fenway with its stage of
tuned radio with regencration-—its copper

Helerodyn: ought to be as slmple as that
of a 3-circuit tuner; in fact, it really is
much simpler, only’ there is more of i
mple, a wire leaves a tube socket

(plate) and goes to a transformer (plae),
it leaves that same transformer (grid)
and goes to a tube socket (grid), and so
on 16 the next transformer and fhe next

mh: Could anything be simpler than
“Well, then,” you say, “if the construc-
tion of the

énway is S0 easy, where do
the mistakes come in?
What the Answer Is
The answer is just a few lines back—
in the parts used. The principal differ-
ence between your super and the set
that is dumped upon the market for a
rice is cheap . Whenever it hap-
Des that 'the Dnstraments. ueed are. not
responsible for the set failing to perco-
Iate the trouble can usually be found in
way the set has been “slung to-
Many of the letters stated that
ing a finished
just “fooling around”

gether.”
the writers e buil
product but were

a real panel” and do
n be ween times the set
e el ot infrequently
2 collection.of high-class parts s being
insulted by having a mass of alien wires
thrown at them,

One chap in Boston remarked that his
set was working perfectly without any
meters on the pancl. Well, you don't
have to have meters to make a radio do
its stuff. But every radioist knows that
they mean safe running. Always in front
of his eyes, their friendly figures give
him that certainty and safety that come
Hom kaowing oxactly about Hia batieries,
It is even possible to get along without
such seemingly humdrum things as fixed
Sondensers and grid leaks, and yel these
very things perform_deeds no less won-
derful than the magic carpet that trans-
ported Prince Houssain

electrician in one of the Broadway
theatres wants to know Jf it woulda't. be
better to_have regeneration on the
detector instead of on the first radio fre-
quency tube,  The answer fo hat is,
Have you cver tuned in a station and
Hihed Tor ‘another. button or kaob. of
dial which you could turn? You felt con-
that if there was only sume{hmg
to. turn, if merely another binding post
vou could bring in that distance station
With good volume! Well, regeneration
on the first radio frequency tube is that
button or knob—that something that does

on-core
R R e
from cither loop or antenna.

w, then, in the sense of being “best”
there can be but one—

s it the Victoreen or s it the Fenway?

hat do you think? What is your
actual experience with both?

Won't you join this “Radio Tug O’
War” and send in your comments and
suggestions?

you need more data on the Victoreen
or the Fenway, won't you please let us
know?

Come on, now, fellows, toss your hat
info the ring and pick your position in
this Radio Tug O' Warl

o, dker Company of
Clevcland Ohio, are with you—and so
is the writer.
ome, come, now

TR o W R Rt Ste sau e
is the greater radio set.

Leo Fenway.

the trick. It wouldu't be the same thing
if it was on the detector. Of
¢ practical side of it; the i
S same a hundred years
e b

Two or Three Stages?

“Shall I use two or three stages of
medium frequency amplification?” writes
another. 1f youre building a Fenway
use three stages. Three stages operatin

t maximum eficiency are decid-
edly better than two stages. By meas-
uring the voltage gain per stage you will

find that three stages in this receiver
amount to something. It isn't as though
the last stage ud—far from it,

and a fitde experimenting by any one will
prove ¢
“Can the new Acme, Erla or Rauland

he wouldn't hesitate to recommend any
of the new, large iron core audio trans-
formers now on the market. In fact,

in the first stage and an
criram in the second stage, Needless to
say, the volume and tone are perfect.

A gentleman from Chicago would fike
to know if air core medium frequency
transformers can be used in this set
1, if they are perfectly matched, well
constructed and do not develop rheuma-
tism on rainy days they ought to funcion
very nicely. But get me wrong—]

Ccontinued on poge 28)
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The Victoreen

Panel, Baseboard,
Layout of Parts

HOW the Victoreen panel looks when friezed h-rd rubber is used. The battery
B+ D

PART 11
HE layout of pacts, particularly on
e baseboard, s the phys-
ical nmphmy o the o a Super-
iyne. Also, physical ease
electrical efficiency go hand in hand, for
you seldom_encounter any set that i
extremely difficult and awkward to wire
that does not prove tricky in operation.
The Victoreen has been so arranged that

rved.

The panel is 7x24”. Hard rubber may
be used to advantage, either plain black
or of the frieze variety, according to_the
constructor’s taste. While there are eight
panel it must not

companied by v
for the rheostat scttings, once established,
seldom need e touched, often not for
days, while the potentiometer
preferably as a yolume control and the
tuning is done with the two dials on the
variable condensers.
Panel Drilling Direc
‘While most constructors will prefer to
obtain a panel already drilled and en-
graved, for the benefit of those who de-
sire to do their own drilling the follow-
ing directions are given:
‘There are four horizontal planes. One
ir

measurement, and tl
J3, which is centered 134" from the right-
hand side of the panel.” On the next high-
est plane, 134” up fmm the panel bottom,

d the four rheo-

a 6-ohm rheostat, lesigned
S (3), (4) and (5); another 30-ohm
rheostat, RZ, this actuating the oscillator
tube (2); and another 6-ohm rheostat,
RG, witich contrals the defector, znd two
audio tubes (6), (7) and (8). out
rheostats have their a(ts e
from the left-hand side. of the. panel as
follows: 234", 95", 143" and 184", and
o the sauis’ ordes. thelr resistance s 30
ohms, 6 ohms, 30 ohms and 6 ohms. The

Det,, B— and A—.

foop jack is on the same plane, 14" from
left.

n_exclusive horizontal plane is oc-
cupied, by the firt audio jack, 2, which

247 up from panel bottors ard 174"
ht-hand side of the panel,
thus being directly above the final audie
jack, As this final audio jack, of
the Hlament-control type, it wil be nec-

tube in the chain (two instead of three)
makes it advisable to incorporate. more
registance i the flament cir
mext or middle plane 35 occupied
by the center shaits of the vari
able "condensers, Cl, These are 314"
from top or bottom of the panel and
are located respectively 634" from left
r the tuner conden: " from
ngm (for the oscilator condtnscr) The
plane is excluswely occupied by the
potentiometer, h is directly above
the switch, that is, on the middle per-
pendicular line, 4" up from bottom of the

solely

panel.
This jaccéinty for _everything
shows on the panel, with the exception

phery of the dial, and the holes for base-
board mounting screws. These mounting
holes_are four in number, measured 27
", in respective pairs, from left
and right ends of the panel, and are of
a_diameter to be determined by the size
of the mounting screws.

The 7x24” panel is ample, as the photo-
graph shows and as the baseboard lay-
out confirms. Some 5-tube sets barely get
along on. ths size panel and bascbourd,
and it is therefore a tribute to the con-
structional design of the thorc:n that
the 8-tube set is safely encompassed in
this space.

As for the baseboard, it should be 23"
wide and, if possible, about 34" thick, for
then it is easir to sccure it tightly to the
panel by means of wood screws. No bs
e necessary 4 e
curity to the screw mounting method.

for the depth of the baseboard, al-
though 83" usually is recommended, one
should know first the depth of the cab-
inet he will use, for most cabinets are
not more than 8%" deep, hence trouble

cableleads are tagged A-

B+ Amp,

would develop. It is well to know there-
fore that if you possess a cabinet which
has an inside depth of 834" that you may
procure a baseboard of that depth, or
even 84" deep, or may saw down one
which s deeper than desirable, not mak-
ing it less than 8%4", however. The parts
souived bn the Shasheurd il Aind i
proper places if 8%4x23" dimensions are
used.

The Placement of Coils
The determining factor in the base-
board layout e placement of the
golls, These are six in umber_the an-
tenna coupler, L1L2, type 160, the oscil-
lstor cotl, LSTALS, tzpé 150, and the four
intermediate  frequency  transformers,
type 170. There are four of these inter-
mediate transformers, although only three
intermediate_stages, because one of the
coils is used to couple the intermediate
frequency chain to the detector tube,
sometimes called the sccond detector
may have noted that a diagram
last weel showed a filter. designation at
the input to the intermediate frequency
channel, and this is for the guidance of
any who possess the No. 175 Victoreen
coil. Others, including all who purchase
kits now, will receive four No. 170 inter-
mediate frequency transformers, because
experience has proven that no special
filter is necessary, the four coils being
sharply tuned and affording all the se-
lectivity permissible within the safety
zone of guality. The commercial cois
are the antenin coupler bein
“coupler,” so_that
encountered in

antenna coupler and the oscillator coil
are not.

The Position of the Encountings

rass right-angles are provided with
the coil kit for mounting the coils to the

bascboard. awl should be used to
stat the “hole. for the antenna coupler
mounting. This hole is 17" from the

left-hand side of the bascboard and 434"
back from the panel edge of the base-
board. When the panel side of the base-
board faces you, a condition supposed
throughout, the mounting is to the right

e antenna coupler, which is placed
at right angles to the panel. Next place
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Schematlc Diagram of Set

v 1

A

THE VICTOREEN Super-Heterodyne, shown in sch
1) tuner or first det

The tubes are

the oscillator coil. This is 1034” from
the left and 33" back, measured from
the panel side of the baseboard. The
mounting is d the oscillator coil
and the coil is placed parallel with the
panc, that is, at right anges to the an-
tenna coupler.

for the intermediate frequency
transformers. These are mounted at an

or
basebezrd 5

he centers of the seven sockets are
4%" back, that is, in line vmh the center
of the antenna coupler, and are distant
from the left as follows : 354, 634", 105",
13%", 167" 19%" and 22%". The oscil-
lator tube is in front of tube (5), the
distance between socket centers being

The audio transformers are placed with
their primaries (P) to the left and their
secondaries (S) to the right

his accounts for everything on the

torial di:

ic form.

tector; (2) oseil
(7) and (8), first and second

panel and everything on the baseboard.

the antenna and ground may
connected directly to the posts therefor
provided on the antenna coupler. Also
P terminal strip (binding posts for b
teries) is used, since the cable carries
unintérruptedly to the batteries. Where
the inus is connested from cable to
sct an cxtra lead, flexible of course, may
be put in for the C plus connection, while
or stiff
Iead from the audio secondaries to the C
battery itself. This will depend on where
locates the C battery. If there is
room, put it inside the cabinet.

The introduction of the cable leads
will be discussed in the next instalment
as part of the wxrmg rlu'ec tions.

[This concludes Part IT of the article an
the consiruction of the i etk
Super-Fleterodme. Port 1 was publiched in
the V'chmary 20 issue. Part III, which
brings o a close ihe wiring data, will be
published next week, issue of March 6,
while subseqtently tuhing and ouble-shoot:
ing data will be printe

Why Care Is Needed
Moving Set About

from one

n a set is to be moved
focation to another be sure that the first

ou do is to disconnect the loud-

thing y
Usually the jack

speaker.

dividual jacks.
cable connections at the battery end, and

St batiery, becassc. s couple of leads
may collide for a fraction of a second
and you may blow out your

The reason for removing the spezker
ore_doing anything clse
is that this piece of work is sometimes
forgotten entirely, and when one lifts the
set he walks a few paces, then yanks the
“peaker from X
speakers in pzrhcular suffer dire_conse-
quences when this happens. Indeed, some
Sht e setices published in magazines,
describing how to “improve” your cone
e B
the normal paper diaphragm may have
been inspire onal necessity fol-
lowing the aforementioned disaster.

—oa-
of the same hookup was published

The
illator; (3), (:). ), m.m.,lm. amplifiers; (6), second detector;
‘audio,

LIST OF PARTS

Four Victoreen RF transformers, No.

One Victoreen antenna coupler, No.
160 (LILZ)

Victoreen oscillator coil, No. 150.

Drebe Koot “anniard Bakelite

sogkets.
Two .0005 mfd. Hammarlund SLF con-
densers (CL C2).
Two Kurz-Kasch E-Z-Toon Vernier
Two_ 00025 mfd. grid condensers, with
mountings (€3, C
‘wo 2-megohm grid leaks (R, RS).
One 801 méd fxed condenser (CT).
® mfl Lypass condamser (C8).
“gx;e T e (S
Two 6-ohm Victoreen rheostats (R4,

: z'l)"wo Victoreen 30-chm rheostats (R1,
Two Meloformers.
One 7x24” drilled and engraved pllu'.
. One baseboard (8%x23" usually recom
nded, but even 84x23" will suffice and

Twol No. 104, Carter double-circuit
jacks (31, J2).
One No. 103 Carter single automatic
Slament, contral jack (J3).
Imp. battery switch (S).

WHAT IS a damped wave?

A.damped wave is a radio wave which
is started off at a jolt by a discharge of
3 condenser, or otherwise into an oscil
latory circuit. These do not last long
and are logt or flattened out very ‘quicke
Iy by a high effective resistance in the
circuit. It is a wave which is reduced
in amplitude, as to intensity of strength.

hese waves die down, until they ccase
to exist.

WHAT CAUSES a detector mbe, luv-
ing a high vacuum, otherwi
an amgliber o chake up, e frequently
and how can it be cured?

This is caused by %0 ‘high a resns!zm:e
being present in ]

3 megohms.
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A Coupler for a Loop

top brass ang]
is for mounting to the loop door.

By Herbert Erwin

W HERE one has a loop operated set,
with the loop enclosed in a

made on an embroider;
£ pale of 7* diameter embroldery. rings.
Take the rings apart, The inner
a narrow piece of felt, Y wide,
chine all around the surface (outer
circumference ing.  Carefully
e strip by pulling, and then
clean p any fuzz left sticking to the
wood, using a small
Dril‘two hotes in the ring to_fit No. 6
machine screws, drilling them about 234"
apart in the center of the groove.
will be the “bottom” of the finished coil.
Next drill one more hole directly opposite
to accommodate a hook (to be described
later) fastened to the machine screw.
This represeats the “top” of the finished

SN e aa i commenced,
fit two No. 6 machine screws in the bo
tom _holes and

o,
is placed through the third hole, the “top”
special hook, cut fra

ing right over the heads of the No. 6
machine screws, which have been filed
sather faf beforchand, so 23 uot to malee
the winding path bumpy. The ends of
this ‘winding are. soldered to the spring
clips, and the coil is now complete
The next step (Fig.4) s fo place a a wide
flathead screw, %” long, in the wooden
door of the Hoop box of the Pressley
or other set. Do not turn the screw up
flat against the wood, but allow the head
to stick up about 1/1 e coupler is
simply slipped over this screwhead (Fi
). The aerial and ground leads are con-
nected as shown.
e of this device increates distane
reception and the volume is made greater.
i { tune thes set 35

usual with the 1oop. g ¢
near the door, holding & in the hand nll
the time, and notice the inc

on the loop) and
as explained, slightly change the r
of the loop condenser. A new point will

FIG. 2-Dewil of the V-shaped an;
b used for “hanging”
couj the loop door.

FIG. 3—Now begin the

winding, using

be established, bringing still greater
guals, The oscllator dial

antenna coupler may
be placed in inductive relationship to ai-
most any other type of loop.

FIG. 4—Pencil points to the No. 6
screw to which the coupler angle is
hooked.

FIG. =—The wllpler i
e .mmm

WKRC Is Moving Into
Magnificent Studio

Cincinnati will have one of the most
modern broadcasting studios and_trans-
ion rooms in the country with the
definite _adoption of plans for moving
the studios of WKRC, the Kodel Radio
Corp. station in the present Hotel Alms,
from the present location to the new 85
000000 Hotel Alms, where the studio
will occupy almost all of the north wing,
This will be completed in late February
and it is_probable that will be
the air for. one week, d\lnng which
final tests will be hel
ncement. of the plans. followed

a conference of C. E. Ogden, president

of the Kodel Radio Corparation and E
L. Haefner and vers, of t
Horgi Alms; with Eugene S, Mmendorf

studio_director and John Church,
Radio Engincer of the Kodel Radio Cor-
poration station.

The new studios were planned after
twenty-six of the most modern broad-
casting stations were visited by Chrch

s for
el towens,
125 feet high, are already in place on the
roof of the b , where the trans-
mitting apparatus and operators’ control
room will be located.

WEAF Losing Money;
Expenses Are $300, 000

AF, the station of the American
T atl T b Smaesie
operated at 2 loss of $15,000 a
Cheding to. testimony ‘brought. out
hearing before the Public Service Com-
mission, New York, relative to the ap-
plication “of the Peieians
Company for an increase in rates.

The expenses of the s&am‘m are $300,-
0 a year, said Cha Heiss, comp-
Sl S i, o
§285.000, leaving a yeatly dehcit of $157
‘The expense of mzmﬂmmg the
ton o earor s per cent. of
gross reventie of subsidiary compaies
paid to the A.
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Deaf for 22 Years,
Girl Hears on Headphones

earphones.
music?” her mother asked. The girl
nodded arenlated the word

et

Elsie Hayes, 25, of Winnipeg, Mani-
toba, was induced by a friend to listen
through a headset to a radio_concert
from “station CNRW. of the Canadian
National Railways at Winnipeg, a few
weeks ago, though she had been totally
deaf and dumb since she was three years
old At finatthere weze 5o signs that
she heard the concert, but as the broad-
Casting proceeded it became obvious that
sh t_only hearing sounds, but
was able to distinguish between the notes
of the different musical instruments and
was hearing for the first time in 22 yea
ai

At the conclusion of the program she
heard her mother ask her if she had heard
the music, and nodding to her in reply
responded with a sound very closely ap-

Diamond Makes Music
Audible to Grandfather,

Deaf Sixteen Years

RBSULTS ZDITOR
Along with et v T it g
praise for the 1926 model Diamond of the
'his was the first receiver that 1
ever built and it certainly ¥ a peach 1
have received over 20 DX_stations, loca-
tion of cach ranging from New York City

to Chicago.
I had a very interesting experience, My
grandfather, who has been deaf for 16
years, heard music for the first time when
1 clamped the phones on his head. ' The
suroised expression on hisfase was worth
ail the money and more than T spent on
the construction Bf the s¢
CHARLES PERRY,
4 Bulfinch Place,

oston, Mass.

proximating the word “mother” The
following morning on her way to work
she was able to hear the rumble of street
cars and she s now beginning to notice
the music of a played

Anna Case Delights

ANNA CASE, operatic and concert
soprano, whose beautiful voice and
diction were from W ...a
a chain of interconnected

dvring am AtwoberKnat Music Hom

en
near her with a lond needle. The radio
treatments are being continued.
Specialists in the treatment of the ear
sy it s quite possible that radio vibra,
tions may have given her the first sound
from the outside world even. after
years, but that such a condition would
only 'apply where the hearing actually
remained without being used during that
ime.
Similar experiments have been carried
out from station CNRV of the Canadian
National Railways at Vancouver,
among children in the deaf and dumb in-
stitution in that city. Several children
are reported to have shown signs of hear-
ing the transmitted sounds and the suc-
cess attained has been sufficient to war-
rant continuation of the experiments.

Metropolitan’s Child
Star in Radio Debut

vanni Martinelli, tenor, of the
Mok hians Opeias Masian Tally, 115

year-old Metropolitan soprano, and Mar
ior went on the

of the Victor Talking Mz

ith these artists were heard the
Victor Salon Orchestra under the direc-
tion of Nathaniel Shilkret.

The concert way broadcast from the
studio of Station WIZ New York, and
the other stations included in the net-
Rt ware XYW, Chicago; KDKA,
Pitishurgh: WBZ, Springheld, Mass.;

WGY, Schenectady, and WRC, Wash-
ington,

One of ‘the interesting features of the

microphone came just two days after
her operatic_debut at the Metropolitan.
The extraordinary success of this young
singer constitutes one of the most roman-
tic stories of modern opera, and her

career, since her audition before Gatti-

Casazza, at the age of fifteen, has been
closely followed in this country.
one of the wcxld’

best

Fedora,” and “Jewels of the Madonna.”
This will be his first radio broadcast.
HMademe d'divases, who made her
debut in + Brussclofhasbuo
cert in this country, a
Francisco Opera

another of the artists of international rep-
utation to be brought before the radio
audience for the first time by the Victor
Company, as her broadcast ncxl Friday
night will be her mmll bow to 0-
phone. She ntralto voice of un-
usual color and bnllx ince—the type of
voice which lends itself zdrmrably to
broadeasting.

Largest Audience
Hears John Drew _

A longing for the old-time thrill im-
pelled John Drew to break the voluntary
it fnfo whidh be has belised. ' s
the feature of as
Eveready
broadcast by
WEAF,

His decision to
go on the air
from that station

audience
of his career.
Capacity _houses
are no_novelty to
r. Drew,
now played for
half the ” Unit
States over a network of 15 stations.
rogram was made up of several
short readings from his most important
roles, including excerpts from “The Tam-
ing of the Shrew,” in which, as Petruchio,
he was largely responsible for
markable run at Daly's some forty years
ago.

largest

JOHN DREW

The last part of the Eveready Hour
was taken up by the final act of “Rose-
mary,” a play that revived pleasant memo-
ries for those who were theatre-goers
thirty years back.

“Rosemary” was selected because it
provided a excelleat opportunity for Mz,
Drew to display the range of his talents.
Virtually the entire act is a soliloquy, a
secomleg. ol long quiet resmg gied

e finding of a sprig of rosemary
Han R T b e
in the piece, pathos and human kindliness.

The play, written by Lewis
was frst produced in New York in 1856,
with a_cast that included, besides Mr

's niece, was
then stasting on fer career, snd she had
a minor
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New Tube On Horizon;
Heated from the Main

DR. A. N. LUCIAN, assistant prnfenor of physics at the Uniy
i

vania, operating a rac

ty of Pennusl-
T viuis Nie Soxcigied by

(Wide World)

One of the greatest advances in the
radio art, has been made by Dr. A.
N. Lucian, assistant professor of physics
at the University of Pennsylvania, accord-
ing to persons who studied the operation
of the tube. Lucian has invented
what all radio fans and engineers, have
thought to exist only in dreams or what
and nowhere else,

looked good on pape:
say the doctor's friends. This device is
a tube used in connection with radio re-
ceivers. 1t is heated directly from the

alternating current line. It has no fila-
nt, as we know that word, thereby in-

or an amplifier, his friends say. A 2-tube
set_employing these tubes can be made
25 loud,as an ordinary 4-tube re-

ceiver, thcy insist.
a for the maling of 4 tube of
this character was ed from Dr.
Lucian's long association with X-Ray

 tubes.
! The so-called filament is a thimble of
¥ metal and not of the wire type commonly
Bl T e beet day pubes, Thi
thimble has a special construction, which
enables it to pold the eleciran
oating. Barium and_stronti
arc used as the emitting substance. These
clectrons at a
o The heater inside of
the thimbel consists of turns of wire
wound inductively or non-inductively. It

anner, no alternating current hum is

heard. This heater can be removed and
another put in its place. This is due to
ih fact hat it is not in the vacuum
is of a_helical spiral shape,
ehile 1 Slate e et ik by shape.
These are placed over one another in the
same manner that is done in the present
day tube. The leads from the cathode,
piate and grid are. brought out at the
bottom of the tube in the manner as with
all the receiving tubes. Therefo
ular sized base is used
< o be inserted into the socket, which
all have in- the

the cathode, by ‘means of conduction, con-
vection and radiation. A copper radiator,
uated near the heater, prevents the
Deat Hiom bbb i glass, that is, the
heat is _dissipated before it reaches the
seal, which holds the metal glass seal
and which acts as heat reservoir.
tube just described is one of two models.
ucians’ other tube contains the
same features as tht of the tube just
described, but in an order just the oppo-
site. The heater is placed on the out-
side of the cathode and also outsids. of
the vacuum as in the other tube,
plate i
pretty far down into

St wd cxicats Sl
Surface couted with. the cleatron. cm.umg
substance, These are mounted in a very
rigid manner to prevent microphonic
noises. An insulator serves as a mount-
ing for the grid and the plate. The leads

also surrounds the heater, grid and plate.

Dashing Vagabond

HAVING SUNG before microphones
oast

Derformar, She is now ia Naw Yark.

Nine Cities Contribute to
Novel WGY Program

An unprecedented demonstration of re-
mote control broadeasting was made by
WGY February the Schenec-
tady station ernsm“lEd a program ot
inating in nine ci is program was
broadcast on S0 Kilowatts, ten fimes the
normal power of Y, and marked the
fourth anniversary of the station.
Tor_periods of fificen, minutes WGY
nt out music from cach of the follow-
ot e s Clekeland. T
keepsie, ‘Albany, Schenectady, Syracase,
Rochester, Buffalo and probably, Wash:
ington. Stations assisting _were WJZ,
WFBL WTAM, WHAM, WMAK, and

Twemy.ﬁve persons, including announc-
ers, line” amplifier operators and control
room and power house operators, were
necessary to get the program on the air.
The wire system covers a distance of 946
miles.

In addition to special musical features
from the various cities in the chain WG!

with its audience over the four year
period of its existence. The WGY Play-
ers presented a one-act play; the Radio
Four and the WGY Orchesira had a per
riod each; Rose Mountain, contralto, and
Elisworth™ Page, bass, were heard and
finally the Georgia Minstrel Boys. Among
other features rogram were
Charles Gilbert Spross, piknist-composer;
the Eastman Theatre Orchestra, the Len-
nox String Quartet, Dr. Frank Sill Rog-
ers, organist and dance music from Syra-
cuse.
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Radio University y¥imzes:

QUB'HON and Answer

Depastment
RADIS YO T e R
Eaperis.

1 WOULD like to have an eltckncal
diagram of a 4-tube receiver, in
toroid coils are employed
quency transformers, a_crystal as a de-
tector, the RF stages being non-regenera-
tive, Transformer coupled AF amplifica-
tion should be used. The three cnndensers,

which shunt the :econdaﬂel, should have
a capacity of 000375 and be controlied by
one dial—R. Chri 500 East 163rd St.,
N. Y. City.

Fi shows 1hc ele:tncal diagram
of a receiver of that RI1 has a re-
sistance of it a, carrying
capacity of % ampere. R2 is of the same
type. S is the filament control switch.

xx %

1 HAVE the following parts with which
I wish to construct a 3-tube 3-circuit
away from my 3-tube receiver and expect

RABIS WORLD, ‘16" Weil
th St. N. Y. C.

good volume? At preseat, T am using
0 speakers on the set and the volume is

very Boodericarl Sm.dqum, 1467 Palmer

Boulevard, Muskegon,

You will have to use two more stages
of audio-frequency amplification to get
the ‘same strength that you are now get-
ting. The stages of audio-frequency am-
plification will have to employ low ratio
type transformers and power tubes. At
least 225 volts of B battery should be
placed on the plate of the power tubes.
Use No. 18 bell of annunciator wire to
carry the output leads from this amplifier
to the loud speal

P

M going to build the Diamond of
the At wih the toop Jack. (D WA this
set bring in distant stations, when the
loop is used? (2)—Should the 200 or the

Capt. Peter V. O'Rourke, can 0005 mfd.
variable condensers be employed? I so,
how many turns should be placed on the

forms;—Miss Gwen 1000 West
Genesee St, Syracuse, N.
ese condensers may be used. The

anary, L1, cunsms of 10 turns. The
secondary, consists of 52 turns.
form 3507 in diameter and 4 or 44" hngh
should be used to wind these coils. No.
24 double cotton covered to be
used to wind the coils. The secondary
is tapped at the 1ith turn and again at
the 28th turn. i

WHERE CAN I get information re-
garding the learning of all that is nec-
essary to procure an Amateur Dperamrs
{.{Acecnse ?—Leo Berkowitz, 148 Ave. C, N.

See the June 27 ssue of Rapio Woreo,

1 A Neutrodyne, which
i 2o re into the 5-tube tuned
radio-frequency receiver, which appeared
the Radio University columns of the

=

FIG. 269, shows the electrical diagram of a 4-tube toroid receiver.

tuner receiver: One 0005 mfd. variable
condenser, one 00025 mfd. variable con-
denser, one 7x21” panel and cabinet, two
Acme A-2 AFT, 20-0hm  rheostat,
one 10-ohm _ rheostat, ederal
sockets, two Federal double circuit jacks,
and ong grid leak and condenser: Now did
0 WorLp ever publish a receiver con-
taining all these parts? T reaiize that T
will have to_purchase a 3-circuit tuner.
—Anthony Cortese, 2363 Prospect Ave,
Bx, N. Y. City.
A receiver containing nearly all of this
material_appeared in the Oct. 10 issue.
The 00025 mid. variable condenser would

not be needed.
. e
1S IT possible to cure a 3-tube 3-circuit
tuner set from receiving harmonics? (:
—What wires should be kept apart when
wiring up a receiver?—Edwin Cassidy,
496 12th Ave, Astoria, Long Island Giy,
N. Y. City.
()—No. This is due to the transmit-
(2)—The grid and the plate
o kept away from each
other o at right angles to cach other.

1 AM thinking o( constmctmg a 3-tube
reflexed Roberts or a 4-tube B
Drake. Which is _the better of the two
for all around use? Whi
sets operates best with dry cells tubes.
the Karas variable condensers and
being used? (3)—May the Sickles coils
be used in either case?—R. L. Fary,
Ordinary, Va.

)-=They ate both good receiyers. For
simplicity, avoid _reflexi (2)—]
operate equally well on e e i (5

AN Tusiace s Vicadtipeaken s b

1A tube be uted 22 & detector tube?—

miles ought to be heard in a loop, pro-
vided your location is O.K. (2)—201A.

1 WISH to bmld Ihe 4-tube Handsome
Portable described by Herbm Hayden in

the July 4 issue of Rapio WomLp. How-
Sver before doing so. T would like to get
some things, which are puzzling me,

s the Handsome set

f
the Air usmg 299 !ype tubes? (2)—Can
I use a Bruno RF coil to match the 3-
circuit_tuner, so that an outside antenna
could be used, instead of the loop? (3)—
‘What are the capacities of , of
C5, and of C67 (4H)—Would it be all
right to use two Rauland-Lyric audio-
frequency transformers in_this set. (5)
—How many feet of wire should
wound on a frame, the size of which
would also be appreciated to make a
loop, if the same were to be used? (6)—

variable condensers made by
Radio Co.?—F. L. Hutchms. Stratton,

(—No. (—Yes. (—C3is a 01
mfd. fixed condenser. CA is a mfd,
fixed condenser.
condenser.
condenser. will have
double. cotton
overed wire. The framc should

feet square. (6)- Ve

IN REFERENCE to the 3-Tube Dry
Cell Receiver, which appeared in the Nov.
7 issue of Rapio Worwp, described by

Feb. 6 issue. The RFT used in my re-
ceiver are wound thus: primary with 15
turns and the secondary with 64 turns.
These are wound on bakelite forms 34"
in diameter, with the primary winding on
the same type of a form 2% in diameter,
placed inside of the secondary winding.
Signal condengers, having 3 capacity of
00375 enid., shunt the sceondarics, (1)
Can T viae these ssons corl in the TRIT
set of the Feb. 6 issue?
the terminals on these coils h:
changed, with the exception of the taps?
(3)—Do’ the coils have to be placed on
any special _angle?  (4)—To what
post of the AFT does the C minus go and
fo what post of the A battery does the
A plus go?—H. G. Raveling, Warren,
Minn.
(1)—Yes. the primaries should be re-

duced to_about 10 turns. (2)—No. The
tap, terminal can just be left dlone, - (31—
Yes. Place the antenna RFT, L1L2, at

right angles to the second RF’

while the detector coupling coil is plzced
out of the field of both the coils. There
n the
minus post goes to the
F minus posis of the AFT. The C plus
battery goes to the A minus post.

WHY IS it that when 1 touch my re-
cexv:r & el i B2
value rheostat should be used for
Sne o he T —What s valu: rh:n-
stat should be used for
tubes? (4)—What value rhms(at should
be used when three 99 type tubes are
at value rheostat should

used?
all cases.
should be used when one —01A type tube
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A THOUGHT FOR THE WEEK
Congress may come and Congress may go
—making nex

iker gots on forever.

mRYANT osss 0550
BVERY | WEDNESDAY
e Saturcss o som ey
AL PUBLIOATION  OFFIC
mmpEser WADIG. pUBLICATON cmu-mwrmﬂ
T4 W 450 e,

e
nol.nm n i IR, prstsent

" ELATR. Beccotury . s
Eurspean mwa-nnllv-r i ot s ca.
¥ Bides, Chance

Secniana, 55 Aveooe e Fpera
Tiogd B. Chappell, 58 O'Farrel 5t

Pari,
an Francise

JgoiTon, moung ewke
GING EDITor. A
HECARIEAL “EDiT0R. “Lown
CONTRIBUTING E01T0!

BUBSCRIFTION RATES

$6.00 a year $8.00 for six
0 o Ehieo “monthe: " Ada $1.00 8 year
[

‘Wonestas.
Advrisng forma abte Torsdey, sien divs In savanes

CLASSIFIED ADVERTISEMENTS

Ten conts per word Minimum 10 woras. _Cash with

der” Busincss. Oppostuniies ten cets Der word, $1.00
irimum,

Tnfered a1 secon-caes mata,
o e S8 o ok N
Baeen 3, 3875,

FEBRUARY 27. 1926
SUSPICIOUS

aren as. 032,
e e et

WIFE:

SYEolaee pilem o
s0 much about in your s
: “Why -

P e
lon't—"

WL Tk vou 2l e v
is Elsie Rat

= laws about radio—but the

Symphony Concerts
Are In High Favor

YMPHONY concerts are the first
choice of balloters in Rabio WorLn's
rogram canvas, so far as it has pro-
gressed. This preference is pronounced.

s voters are asked to cite the program

features in the order of preference, a tally

was made of the first thoice of Al who
n week, and this

lwice as many favored sym-
phonic music for first place

The object of the canvas is to determine
what radio liﬂeners like best. The re-

voting has a practical application, as it is
a means to obtaining what you want,
nce Is Controlling
What a man likes or woman likes best
is independent of what Is actally heard
from stations tuned in most frequently,
s on personal preference and
e canvas will
representative. ile some
nstance, may liks jazs, they
fing f00 mm:h of it fro:
stations that they Tost. This 1
Rot in. derogation e enjoyment of
jazz, but a complaint against the sta-
tions. It is very difficult indeed to give
human beings too much of what they en-
joy most of all among the variety of en-
tertainment that can_be offere
rograms are makeshifts, es-
pecially with small stations that have no
to support paid talent, nor any
adverti evenue _commensurate with
the expense of giving programs of the
highest type, day after day, night after
night. This is a question involving rather
the restriction of the number of stations
improvement of
programs, since a station that simply can
not offer anything worth while, or that
must resort continuously to_mediocrity
to_be able to broadcast anything, has no
excuse for existence.
Cast Bal
Readers sticuid cast these balcts e

out delay, as the canvas is progressmg
rapidly and it wil ‘soon it will be

o rernder n deciaive roports. OI comerit
will be impossible to approximate unan-

occasion conflicting preferences, yet there

should be sufficient outstan

Tn line with this expected variety first
choice is registered by about an equal

mber for such listed items as organ
ecnaL mslrumental duet, short comedy
play, Quartette, classical vocal solo,
Tozz orchestrs, grand pers, footbail game
and classical instrumental solo.
balloters wrote in the as their preference
old-time music, not listed in" previous
ballot blanks but mcluded xhxs week. On
the subject of falks, some liked travel
while more preferred to hear radio en-
neers discuss how to improve recep-

e o e xuhilonl g emphatic no
—by using capital letters or underscor-
s e bibicst of ahediier Ul
while cixmont 28 miar, against jazz,

w placed s first, and all of
these insisted that the orchestra must be
e
A Few of the Many

Some of those who voted, and whose
names were not previously Published,
were W. C. Wolverton, M.D, r-
ton Hospital, Linton, Versi
Oberholtzer, Box 195, Mlﬁlmtown, i

W. Palmer, East Sumner, Maine; A.

E Leavitt, Harriman, Tenn.; Albert

Walker, 2832 N. Swanson St, Philadel-
phia, Pa.; T. Fogar, 1143 S. Madison St,
Indianapolis, Ind; Lew C. Smith, 1722

Expogition 'Blvd., Los Angeles, Calif.;

A. Jones, Arlington Hotel, Hot
e Ak G et
Stevens, Ave, Portland, Mainé; E. S,

Frost, 437 N, Townsend St, Los An-
geles, Cal; Walter W. Meinzen, 1304
S. Anthony Blvd, Fort Wayne, Ind.;
F. T, Mapes, 240 Forrest Ave, Muskegon
» Iton Weiler, nt, O.;

s the ballot. it out to-day

and mai it to the Program Editor:

ence for entertainment

as oot
Talle ¢

ki luhlect
ere.
Classiont womt

Program Editor, Rivio Womwy, 145 West 45th Street, New York City
y prej and instruction on
S i e Tebresenting the order of preferemce:

Q & A. on
world topics. ...

dotted line.
Other offerings (not listed above).

If you particularly dislike any of the above

e radio i 26 follows, the

 Organ restil..

ted offerings, write “No” on the
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Tubes

for the Diamond

THE CIRCUIT DIAGRAM OF RADIO WORLD'S 1625 Mode 1 Dismond of ﬂ:e Alr. The construction of this set is fully
described in a booklet written by Herman Bernard.

By Herman Bernard
Associate, Institute of Radio Engineers

HE 1926 Model Diamond of the Air,
employing five tubes, operates very
efficiently if the tubes are of the -0IA.
type throughout. If dry cell tubes must
be used they should be of the -99 type.
A little less volume will result, but still
it will be adequate. Where dry cell tubes
are used it is particularly advisable to use
the power tube of this class in the last
stage. is the 120, The reason is
that the -99 type of tube is more easily
overloaded, and this causes distortion,
ence the power tube, which draws .12
ampere at the filament, at 3% volts, is
advisable.  There is virtually no sacrifice
on the 7 as the - 2
RF ampiifier and detector, Homever, the
overall results from the use of the -
tubes throughout, as compared with the
-99 type, are better.
One of the reasons is that the audio
channel includes two resistance-couple
stages and the larger element tubes are

better equipped for service in this direc,
S-volt tubes are used

b gteiuts gt il greater volume is
deemed preferable, high mu tubes_may
be used in sockets (3) and (4). These
are the first and second audio tubes. In
any case a power tube may be used in the
last stage to handle the heaviest loa
with ease. Blasting of signals would be
averted, even on strong

‘The circuit s s designed that it is
easy to incorporate a power tube, Some
of the bulbs in this class require only
5 volts at the filament, like the 112, which,
however, draws .5 ampere at the filament
at that voltage, of the conve
fonall 25 ampere of the “OLA tabia: e
power' tubes that are generally desig-
nated low mu most commonly operate
hest at 6 volts on the Alament, ang slso
draw .5 ampere, and with this model all
that is necessary is to short-circuit the
No. 1A Amperite, R6, or omit it. For
the 112 tube, instead of the No.
Amperite for R6 use the No. 112 Amper-
it, as this passes the necessary .5
ampere.

How to Tell Amperage
of Connected Dry Cells

we connect a_battery of two dry
celk, each cell having a voltage of 15
and ‘an internal_resistance of 0.3 ohms,
each_battery will have a voltage of 3
and internal resistance of 0.6 ohms. If,
the external resistance in the
urrent of 5
amperes is to be established, how is the
latter to_be obtained
s 3 equals 375 amperes.

0zi0s
, that this is not the

There-

R
It is seen, though,
current that we

quals 6 cquals 428 amperes.
022

been
so we

Even though the voltage has
doubled, the current is too small,
try three batteries in series

T cquals 9 equals 43 amperes.

Here, even though the voltage was in-
creased three times the original value,
the current still remained too low. Ther
fore, we allow the voltage of the fwo bat.
teries to remain and place them in paral-
lel, which gives us this result:

s'3 cauals 6 amoeres

02106
z

U. S. Itself
to Exhibit
AtN. Y. Show

The sixth annual Radio Show and Con-
vention which the Executive Radio Coun-

een_officially_recognized by two
branches of the United States Govern-

ment, the Signal Corps of the
Army and the Department of Commerce,
announces George T. Droste, general

manager of the affair.
The Signal Corps will maintain a large
booth at the show, and will exhibit the

transmitter constructed for u:
nor's Island in the Army’s amateur net-
work system.

The Department of Commerce, which
is “the brancl he Federal Govern-
ment charged with the administration of
the radio laws, will have a separate room

under
Batcheller, Supervisor of
Radio for the Second District, will hold
examinations for radio licenses and also
supervise. the various code con-

ests. The world’s champion radio oper-
So piliDe oe ermiac iy astor e
competitions.

Che amateur shows conducted yearly

at the Hotel Penngylvania are the only
ones held in New that are officially
acknowledged by the Department .o
Commerce, and the only ones in which
the Depatment participates,
Drost: hey provide the government
B ik opportunity during the
year for personal contact adio
Dublic whose interests they safeguard.
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Dah—Dit—Dah—Dit—Dah!

By Irving Philip Wolfe
2APJ

Resuits Eprror:

Due to the fact that the 1926 Madel
Diamond of the Air has proven to be
receiver of unusual mertt, at the request
of Lieyt. L. W. Gumz, 'U. S. N, Ex-
ecutive” Officer, US.S. Reina Mercedes,
Annapolis, Md, three more Lits were
ordered

A. Knackstadt of the Department
of Electncal Engineering and Physics,

3 LF, operated by R. P. Turner, a com-
et radio “op,” is now on the air with
a 10-watt transmitter on 80 and 20 meters.
He is uieg B hattery plake supply.

o ILLUSTEATED “PADIC"OATALDD " FREE!
ally e compise,

G, D. Busnm, gut lhat license he
talked so mysteriously about. No, mot a
new station license, but a mamﬂx: Ti-

e
U, Theron M: now con-

Naval Academy, Annapolis, Md, is also
ordering a_kit.
CHIEF_GUNNER J. A.
FEATHERSTON,
U. S. Naval Academy,
Dept. Blectrcal Engincering and
hysics, Annapolis, Md.
DIAMOND OF THE AIR BOOKLET with
run “Instructions to make the Diamoad, with blue
R
%ﬂna’hz‘? "RADIO WORED, 18" W- 48t

2 AA Dowell, is
nected with the J. H. Bunsell Go.

J.
was with the Manhattan Elec. Co., but

decided to cross the street, hil
e

Chas. W. Hoff, L Box
. Y., is now on 40 meters.
8 CGW.

203, Clinton,
His call is

o ox
Worked 5 UK the other mgln and h:

reported my sigs very steady. He h:
ure DC note

entire 15,000 hams in the country and all
the foreigners in_eternity parked on his
wave and then “sat on the key” But
Sven with all the QR T was able to get
im,
e

“SUPER”

and we prove it!

(Send all new QRAs, calls heard, news
and_queries to Irving Amateur

olfe,
Taitor, Radio, World, 145 West 450h St
ew York City, or call 2 AP on the air,
4007 150 matered

CLAROSTAT

the most accurate variable
- p

The Heart
of the circuit
4No. 170 R.F.
Transformers at
$7.00 each.

VICTOREEN
Super Heterodyne

Build the Right Set
COAST TO COAST-ON-A-LOOP
No Oscillations, Howls or Squeals
No Matching of Tubes

Range- Clarity- Selectivity-
Ease of Operation

5640

Inclading the s Parts s Dascribed in
Other Tesues of Radio Worle
A et A i e -r.-;--,
batteries, cabinet and aerial, of
. Packed, ready for you wiere,
with blua print instructions for connectin
up.

1 No. 150 Coupling
Unit at $5.50.

Should use of aerial be
preferred to loop, the
Victoreen No. 1

tenna  Coupler is
quired at $3.50 extra.

COMPLETE
PARTS—

Onders shioed same day ss reseved,
JOHN C. RAU
e N. W, W.

sz5u 12tk St. /ASH., D. C.

6515 Carnegie Avenue

That is real radio reception. No oscil-
lations, howls or squeals—no matching
of tubes. That means satisfaction and
enjoyment for you.

Build your own “Victoreen”

can secure complete parts to

Yo
build the “Victoreen” from your dealer
at moderate cost.

Victoreen Air Core Trans-
formers are more than matched
—they are actually tuned to
guaranteed precision of 1/3 of
19),—a Victoreen feature.

Either UV 199 or 201A tubes
may be used—another Vic-
toreen feature.

“B” Battery consumption is
remarkably low —8-10 Milli-
amps, with Potentiometer at
negative side—less than some
three tube sets consume.

Range—clarity—volume—se-
lectivity—ease of operation—
that's what you get in a Vi
toreen Super Heterodyne.

Ask your dealer for a free folder and hook-up of
the Victoreen set or write directly to us.
dealer can supply you with all necessary parts.

The George W. Walker Co.

Branches in Principal Cities

Your

Cleveland, Ohio
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Mr. Leo Fenway, designer and builder of
the Femway Superhet, uses the Airgap

Fenway,
T e Alee el oty e, il
Jou et e el obtainad by he de-
Signer himself.

Alrgaps will free any setfrom those
S and hovis dueto socket capacity;

more  volume  particularly on  distant

WGY Four Years Old;
Keeps Apace of Progress

WGY, the radio broadcasting station | When WGY first went on the air it
with the 50,000 watt voice, celebrated its [ had a 1,000 watt voice. Today it
fourth birthday. In four years these | censed to speak regularly with, /000 watts
call letters have found their way into | power and on Saturday and Sunday the
many countries and languages. The call | station may express itself with ten times
is that of the station of the General Elec- | greater power or super-power. Further,
tric Company at Schenectady, N. Y. WGY sometimes Speals with four dif:

ferent vol:e! or its words.
PANeELS

and music may be picked up on 41 meters,

Miny it Tavstisen madela i

any advances have been made in the

The Famous FENWAY || science of radio but WGY has never
Authorized by Mr. Femvay

109 meters, 1,560 meters and 379.5 meters.
lagged behind, in fact it has generally

been in the van so far as transmission was

PANELS FOR ALL CIRCUITS concerned. 1t Is through the Schenectady
DRILLED—ENGRAVED—DECORATED station that the experiments of the great
Front and Base Panels developmental station at South Schenec-

4 tady have been carried on. It was WGY
Db s FHato Panel Co, Inc. || (. iozacast for the Arst time in this
or any other country, on 50000 watts;
it was WGY that conducted a series of
using _alternating_horizontal

and vertical radiation; it was that
perfected successful 507m||= radio relay

60 meters wavelength,

ResuLts Eprr
e have builh ¢he 1926 Model Dismond

fth Air and are more than pleased
E-F-F-1-C-1- E-N C-Y || Sith it. To date we have received more

P
GENERAL RADIO C
CAMBRIDGE, MASS
PRI

71
Medium Frequomy Transtormor.
10,000 Metars. (30 K. G.) Pries $5.00.

TYPE 301
Rhoostat  Price $1.25

Behind the

Fiations. wil you own s Roberts “B" Batters | | than 141 stations, including 00,
At All Dealers 75c ;w il st know witt el mdio Jor || Porto Rico; PWX, Havana: KFI, Lot
Aonlor cummot w99y St e e , Oakland: KNX, Hollys
; peeti—r ] Zbie ‘und " indestructible, You can't wea oy BET EchiA ea e VB2 Saring.
Airgap Product Company Price list as before. o and WIAX, Jacksonville.
NI SR e ROBERTS BA'I'TERY COMPANV GORDON BENDSCHRUDU
NEWARK NEW JERSEY i i and FATHER, 911 S. Mason St,
ook I loomington, il

Always remember in building a_radio
receiver that its performance depends pri-
‘marily upon two things: efficient circuit and
the use of good parts.

Wherever you find a popular circuit you
will invariably find General Radio Parts.

General Radio Company has contributed
more in scientific apparatus for laboratory
use than any other one company in the his-
tory of radio.

The same outstanding craftsmanshij
material are embodied in General Rxdlo
Parts for use in the construction of Broad-
cast receiver.

‘Throu f
B g < it e
or set_builder are oniversally recognized a8 the
sy of excel

inmmmmhbym General Radio is
Acroaghly paksastaot

GENERAL RADIO COMPANY

CAMBRIDGE 39, MASS.

GENERAL RADIO
INSTRUMENTS

iying m..w-. Ratlos
Prite $8.00 eash.

Panels of Better Built Sets
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or letter will do nstead.
Trade Service Editor,

RADIO WORLD,

145 West 45th St., N. Y. City.
to receive radio literature.

Are you a dealer?.....
1 not, who is your dealer?
me

Fneial escaris
PRET ey B

s Cm:j;h‘ B v 1o Aschiali
Sy s T i T,
RIS T R T

—— e
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(D Himmel, 1180 South East Ave., Oak Pack,
i “sﬂndm, 124 First St S. W., Mason
W1 Clarke St

n;n,. 75 Tron St

ﬁn,:. Gy, Mo

DF (L Pittman, 108 Pateat Office, Washington.

Ch:rk$ Fach, 1134 Jackson St. Camden, N. J.
‘Baker, Osborn, Mo, (Dealer.

RADION AND HARD RUBBER
PRIGE LIST FOR ALL RADION PRODUCTS

MAILED ON REQ
WHOLESALE 1. RETAIL
NEW YORK ""ﬂ,""““ TURNING
NEW YORK

212 CENTRE STREET

ACCURACY CURRANTEED
GCDEsGerin consinT

|
i
E
=

Chas. W. Down

SUP%]‘:ERADlO-sl'I 50

NEW
With Perfectly Matched Transtormer & Filter

Doolet, disgrame
e postively
Gniy $17.80,
Writs for our free Radlo
‘of newsst parts

William A. Welty Company
st

36-40 So. State

Catalog

Business Opportunities
Radio and Electrical

Rates: 10c per word; Minkmum, $1.00;
ith order

5100 WEEKLY ot experienc

- whot ‘.’"‘""s"'r‘."ﬁ:"niﬁ““‘é" .“s“{‘s‘ﬁ P&“

e T el g acy

NO WAITS—EVERYTHING
Money Back If Not Satisfied!
special circular and price

711 Eighth Avenue

ALL MERCHANDISE SHIPPED PARCEL POST
PREPAID SAME DAY ORDER IS
IS READY—Your
Anyway, send for
list—IT’S FREE!

CHAS. W. DOWN,
New York, N. Y.

(Wholesale Prices Quoted to Bonafide Dealers Only)

“Fenway’
1 S D et Pl s i 890
} gt st e e ] :
1 rl‘nr Special Copper 1S e
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The Fenway Specialist z_m
Send your order for any or all the parts TODAY. H ch-mnm Grid ek 2 Jems. 33
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NOTE-.
tional cost
Nt
other special par
for “satme, A
pesker ok betcr.

al %0
Siiver-Marshall Transformers can be supplied at an addi-
Der set.
For those, desiring to wind their own
the
Micamold .04 6
Fenway recommends a cone

Cabinets for the Fenway now in stock. ...$22.50

e had on receipt
lenser will mal ev“
Theaier

pler_and
of order
x the

proper parts may
ed conde
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THE RADIO TRADE |

Johnson in New Job
As

Show Executive
J. Chester Johnson, for four and a

SHORE ok cors |

& TRANSFORMERS “z.treec?
REX, RAYTHEON,
CHEMICALU zestc'

PRICES ON REQ
SHORE ELECTRIC CO., Inc.
City

64 University Place

half years vice-president and general

manager o American Radio Exposi-

tion Company, has resigned to become

associated with U.
rwin, Jr., in t

hibitions under ‘the auspices of the Radio

anufacturers’ Show Association, 1475
Broadway, New York City. His energies
are now devoted towards furthering the
plans for the next Radio World's Fair
to be held in_the New Madison Square
Garden, New York City, from September

to 18, inclusive.

Mr. Johnson is known to the radio in-
dustry in view of his experience as the
manager, in association with Harold
Bolster, of the annual expositions at
Grand Central Palace, New York, and in

@ PARTS

SM Low Loss lnduchncen

SM Type 316 Con-
densers are fur.
nishied, all brass
plates,’ die - cast
Frame and “double
adjustable

Price. .$575

SM Vernier Dinln

M Type 8

transformer i furnished
Iaboratory  curve _chart.
L1 86.00 each

with m(hvulua\
Price: Doth

See these and other SM Parts at your
Jers or write for circulars.
Silver-Marshall, Inc.
110-R South Wi Avenue
CHICAGO, ILLINOIS

SANGAMO
CONDENSERS

Hent proof, moisture proof, fume

oof. Guaranteed to be accurate
B vithi 1070 e all tegers
ture and humidity conditions. The
following capacities are regularly
carried in stock

0.00004 0000175 o.0008 .05
000005 o002 [xy 000
0.00006 000025 o012 0007
000007 0.0003 son7s o.0075
000008 00035 o002 o008
00001 0.0001 00025 oo

o0z 0.0005 o003 o012
o000 00006 00035 oS

20007 008

ROSSITER
& CO., Inc.

WHOLESALE DISTRIBUTORS
136 Liberty St., New York

Los Angeles, He entered radio after
long service in the aummuuvc fiel

clieve that the
s Fair will be not only
the largest, but by far the most inter-
gsting expositon tracing the tremendous

development of o that has ever been
staged, advanmgeuusly located in the
Lrt ew. , and will attract

o ouly the entire North
American Continent, but South.
America and many countries of Europe.”

The Free List

Cleartron Vacutm Tube Co., of 28 W.
44th_street, New York, the oidest inde-
radio tube manufacturer, has
interesting booklet entitled,
“Radio Tubes in the Clear Light of Mod-
ern Research.”

“A Word to the Wise,” is a_beautiful
litle booklet just fssued by J..B. Fergu-
son, Inc, 41 East 42nd Street, New York.
If you are interested in a 6-tube receiver
t one tuning control, drop a pos-
tal for this bool

Literature of great interest to those de-
sirous of getting pure tone quality im
Fadia is now, svatlabic irom the Accuii
cone Laboratories, 96 Church street, New
York Cit; ity. his concern has long beem
engaged in loud. speaker research and ha
developed a new principle.

Blueprints on the Victoreen will be sent
to those interested in this circuit. Ad-
dress Paul Fernald, F. Radio Labor-
atories, 168 Washington street, New York

ity.

Panelsand Sub-panels

for Diamond of the Air

FENWAY g
A Gt 10 Ary i, bt g ey i

Cortlandt Panel Engraving Co.
3 Cortlandt Stroct

Velvet

Positive
Control
Easily
Mounted

Gearless

o a1 20-1
e e e e w13 ko T
Specifications
Counter-Cloclewise  200-
Clckies' 200 Gl

The New NATIONAL Variable

0, 3007

. for Bulletin 109 RW

NATIONAL CO,, lNC,, 'lll) Brookline Street, Cambridge, Mass.
W. A. READY, President

Vernier Dial

Variable
Ratio

Velvet
Smoothness

Ornamental

Price
Nickel Finish
250
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RADIO UNIVERSITY
(Continued from page 19)

same a3 3 25 mid by pass condenser?
rheemn work

indner, 165 Cummlllgl st,

N,
5 e e @—Yes. (O—Yes.
volume however, will not be as great
as that obtained by the use of the -01A
type tubes.
. a
1 HAVE a 5-tube Neutrodyne, which
was constructed at hom
when
Tube, is very clear. However, when using
the 'compléte output from the second
audio tube the signals are distorted. 1
audio-frequency transformers
the Gt stage and
T it e T e
reversing these trznsiormers 5o the lower
ratio transformer was in the second
stage and also reversed the tubes but can-
better results, 1
would be_pleased if 1 could find the
i ifier. My speaker
is all right, as I tried it out on some other
receiver and_the signals came through
Yery clearE. Robert Rex, 136 Oxford
Ave,
ey a PToR el e ot naie ot the
mica type across the plate and the gri
posts of the last audio-frequency trans-
rmer, or use a power tube in the final
audio stage.

e r
IN REFERENCE to the 1926 Model
the _Air, is it possible to

success(ully use the Heath 3-tube am-
er7—Newton C. 5123

last only a certain lengh of time, de-
pending upon the quality of the elements,
ete. (2)—

LMAVE 3 Suiobe soslies B Which
two _steps of radio-frequency
amplification, 8 non-regencrative  der
tector and_two s of transformer
coupled are employed. Now, the
signals will come forth from the loud
speaker for about half an hou

will suddenly stop for about halt a mond,

same

- ng, etc.
How can I remedy ﬂm rouble Ity 6.
B:grzde!, West Point, N. Y.

Flhke '+ cew wnd Tk of 2 megohm
resistance across the grid condemser.
Better, use a variable grid leal

WHAT 1S the best length of antenna
to employ for any standard receiver?
(2—What power tube will give satis-
factory service 1 the last stage of sudioe
frequency amplification, where resistance
coupling is employed? ' (3)—I have some
trouble with interfering stations, Is there

any special instrument that is_recom-
mended that could be employed?—Emil
Martin, 101 New York Ave, Union City,

(l)—A 100 foot length antenna s suit-
bl &ma or the 112 or or 120
tul i

2 i

Lpperey

LISTEN TO YOUR LOCAL STATIONS

THE TALKING BOOK

W
LISTEN-IN PUBLISHING CO.
1 b ot e Litn: 1 Bl Haet

nmu i o aiee o rosiesing
ke tor exelusire ageny.

trap descnbed ot o5 Rader i tne
Dec. 26 issue of ‘Riom Wous.
| HAVE 2 Stube Secireuit recsiver
and find that T cannot receive stations
below 240 meters, I can receive above
(Concluded on page 27)

hestmut Sty Pa.

es
xo
ARE THE alkaline B batteries as good
B batteries using lead cells as to overall
Cliciency? @)Wl any of these types
e good service when used in conjunc-
Tion with the 1926 Model Dismond of
the Air?—Percy W. LaMore, 1520 Palmer
Ave, Muskegon, Mid
(B—Yes The alaiine, battery  will

last practically a lfetime, if the clements
employed are good ood are s
saken o the bittery proper. This s not

true of the lead cell battery, which will

We can save you 20 to 50% on all
radio parts and accessories. Write
us for prices on articles you need.

Rix Radio Supply House, Inc.
5505 Fourth Ave. Dept. 43
Brooklyn, N. Y.

K] R.EE RADlO BOOK

Saves
For Sale by All Good Deslers

QUICK-ACTION CLASSIFIED ADS.

10 Cents a Word. 10 Words Minimum. Cash with Order.

DX FANS! my famous_super-
s e D e 30 T S Ss:
Aand, Cal.

S
AR R LA REER

OX SINGLE CONTROL SET $ssoe.

Tiveibe. po S0 Mapmaver Soesten S
Boieet Codiian Raymond Scbiegel T8 No
Ny Kve. ‘Fissburgn, Fa.

PATENTS-Write for_ free Gyide Books and
“Record before
inventions.

TIFUL nmm-mr.n BULL PUPS, 515
Blldoge, S0 Kosiwan

ANTED MALE
EARN sl o 520 mntan expees pid an
REARY Bl ERIEIN I Bl
B Tt o

o e B o e B
i ok DO N

FILL OUT AND MAIL NOW

SUBSCRIPTION BLANK

RADIO WORLD

RADIO WORLD

Please send me RADIO WORLD for.
please find enclosed §.
SUBSCRIPTION RATES:

Mont

145 Wnt 45th Street, New Vorl: City
Just East of Broadway)

- .months, for which
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'S
mﬁl

Breryone

Bam 435 (@ $100 & weck, par or ful U
fror

(Concluded from page 26)
600 meters. There are approximately 60
turns on my 3% diameter tubing, with
0005 mfd. variable condenser shunting
the same~Reginald Tranvers, St. Lonis,

Mo,
Take 10 turns Off the secondary.

| HAVE a Saube Secircuit receiver
which gives me very satisfactory servi

HARVARD RADIO

LABORATORIES
Colony Aveaus

e Bovion, Mo

NATIONAL

However, as ong antenna it
is_necessary that 1 have a 0005 mid.
vriable condenser in series with the an-
tenna to get a low-wave stations. This
condenser is not in the set and has no
covering. Recently when I went to tune

T found that I could not

always did. This shows that

the st was right. The antenna was all
tigh also. What could be the trouble?—
arta O'Hara, Denver,

Dust may have accumulated between
the plates and caused the capacity of
the condenser to decrease, thereby allow-
ing ceception of the wave stations

t is a good idea to enclose. the
Sondesser ins small

WHILE LISTENING-IN for dlstincc
on my 1926 Model Diamond of

heard a station whose call szemed to
sound like KMOX. there is such a
I would like to know the loca-
r and wavelzng(h
in meters of this station—Hertran Vian-
tar, Kingston, N. Y.

KMOX is owned by the St. Louis
Globe-Democrat, located in St. Louis,

BEAUTY-QUALITY-LOW PRICE
TYPE 538
T..n.sn "Tused Radio Froqusney.
wisanes Cowied Awia Tuned 50

1 your mm cannot_make_immediate
delivery i tiree rom. Tociory
American lnunuu ‘Radio Service

183 Greenwich Stroet, Ne i City,

Disrtastors, Sobors Destr, o o sy ade o,

UL’I‘R}I- LOIJ}LUSS

ONDENSE

s5.00

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

Radio World has made arrangements

S-dw $6.00 \ud-y lur RA.D!D 'WORLD
Cior'gne your G .m:
Ztor S
T etact . ome of i
Sl e

TWO-FOR-ONE SUBSCRIPTION OFFER

T, 2 year's i REE
To,offer a year’ b.u-ru_r for any oue of the following publications with coe

'n.'u 'u u.. e oI e

RADIO JOURNAL or
DIO (San Francisco) or

ADIO_AGE

—COLLIER'S

ZBOYS' LIFE

—Add 5100 &

- P Rt
Present RADIO WORLD  subscribers
can take advantage of this off

i thev. send renewais NOW.

RADIO WORLD'S Special Two-For-
RADIO
Eaclosed fiad (0, for which send me RADIO

WORLD, 145 West 4th St., N. Y. City:

Price-of-One SUBSCRIPTION BLANK

WORLD fo cwelve months (2 mmbere), beste-

d siso, without additonnl cost, Populas
Tevetion: o DAty Deakes o Rate
Gl or Radio Ree (o 1000 for owe yearly.

Rasso o Radio Bromdeas, Hadio News
(San ranciaco, Baya' Lie, or Radie Joureal
subscriptions).

Name
Indicate if renewal.

Street Address

Offer Good Until

March 17. City and State

Mo. It uses 1,000 watts of power and
operates on 261 meters. This station is
licensed experimentally to operate on 233
meters. The station is called “The Voice
of St. Loui

e e e

IN REFERENCE to Fig. 3, page 4 in

the Oct. 10 issue of Rapio WoRLo, what
size coil and how many turns shmslld be

placed on the same so that a 00025 mfd.
or 11 plate variable condenser can_be
employed?—Rodney Brown, 630 East
th St, Portland, O

There will be 26 turns on this coil. The
diameter of the form will be 314" and
idie e Sauhy wil b 4 e is
made at the 7th

T
1 WANT o build the 1926 Model
Diamond of the Air, but desire to make

a memﬁczncn Instead of having a jack.
for the detector, I would like to place
one after the first stage of transformer
coupled audio-frequency amplification. If
this can be done, I would appreciate the
yiring directions—Joseph R. Kiauck, 428
West 54th St, N.

Rt W s the T post on the tickler.

Connect the Y post to the B post Det.
This elxmmal:s te Enyt e Now to-
connect tl transformer.

Conneet the fop R T
circuit jack to the P post on the thir
socket. Connect the second inner (ermmal
from the top to the portion of R3 tl
formally went to the P post of this samc
socket. Connect the third inner terminal
from the top to the other terminal of
the resistance This_formally went
to the B+ Amp. post. Connect the bot-
tom terminal to the B4 Amp. post.

the blueprint to make these directions
clearer. i

e

WHAT ARE the two principal effects.
whereby it is possible to detect the pass-

Wo
12-Cell — 24-Volt /
Stornge‘B'Battery

o8 Shel Soasungesd, oaey

ana bervicd Bac Voues

s mnie
e

s
Sen

R
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Locating and Curing

Trouble in Fenway

(Continued from page 12)
am strongly in favor of iron core trans-
formers,
The .5 mf, bypass condenser across the
B battery 6744 olts is rather important

s of B batteries be

attery.
should be used some people take it for
granted that he's trying to advertise cer-
tain battery concerns. The main busi-
ness of a C battery is to protect the tubes

and the B batteries. That is, by prevent;
g the tubes from being overloaded and
by cutting down the plate current, there-

by lemzthenmg the life of the B batteries.

ithout it is merely playing with another
form of gambling.

Tacatisg Troable

Now let us suppose that you are one
of ‘the fans, who has failed to make his

for tube? Then the easiest method of

DON'T TRY TO TUNE BY GUESS
KNOW where to place your dials for ecch
Shation in America.
KNOW “what station you recelve without
et
S e
RADEX, Box 145-M, SChvuhnd o.

locating your trouble is to go back over
beginning with the first tube.
I in a professional

the set,
were to cal

through the systematic elimination of
probable defects in the set can the real
f the trouble be found.

Hasty here-and-there_quick-search met
ods generally resut in failure,  There is
LWA “certain something” that
Dn: can put his finger on which explains
beyond any further_ speculating_ why a
Fenway will not “percolate’—fails to

VEBY HIGH- MU TUBES

VI
4751 Marrls Avenus

Save 20750%
FREE RADIO CATALOG

.t the lowost rock-bot

Slo-Moshen Vernier Dial

spscally for staightlne feauenc
condensers, a]though it may be u: n y
Kind"of “funing: Gondenser or
Moviacd of Baferie 1 s hand:

e o tee and reponds ' the

$14.49

Powertone
Cone Speaker

18 inches Diameter, with Gold-
B e D
rancing Tons,  Five-Day, Money-Back

Inquiries Invited from the Trade

The Bruno Slo-Moshen Vernier

By Mo P (s ry Condrser g
SLF tuns as if it 50
Complete Kit for
5-Tube, 1-Dial
POWERTONE

$22.50

Powertone Electric Co.

223 Fulton Street
NewYork Gity

bring home the bacon. Say you find
Cl, has no tuning value; you, turn it this
way and that way, but nothing happens.
What's wrong? ~Well, look inside the
first copper can. You see there a coil, a
condenser and a tube socket—perhaps a
tube. Which one of those three or four

ow
Are the condenser, coil and socket
pmpmy connected into the electrical cir-
uit? Have you “hooked-up” a_good
frotnd on that Brst coil condenser?

Tonic for
sick tubes

any’
Lamp
socket,
AC o
DE.
10 volts

ey prapia, e O

Tin
e 201

povmas $450 190

A ot entirely satistied

Namo. F

Adaress. .

cty.

GET THE OFFICIAL
BOOKLET 25 =ti5
Radio World’s 1926 Model

DIAMOND
OF THE AIR

t of the official Diamond

Dot Botit
Or both free with $6.00 for yearly sub-
scription.
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How about the little rotor in the S-M
coil, No. 110A—is it making contact with
both springs of the large coil?

After making these tests, break the cir-
cuit _between socket
(binding post 3 of the coil socket and
grid post on the tube soc con-
nect a grid condenser and leak between
these two _poi Connect a pair of
e e
and to the B battery plus 45 volts. If
that frst circuit is

Now take the second circuit, and test it

RADIO
CATALOG

RITE for a copy of

our NEW 100-Page
Radio Catalog—Parts, Ac-
cessories — Kits — Sets —
Everything for the Fan.

DEPT. R. W.
CHICAGO SALVAGE

STOCK STORES
509 8. State Street, CHICAGO, U. S. A

RADIO AGE

The Magazine with
BLUEPRINTS

An eight page blueprint section in
every issue of the RADIO AGE,
with detailed _information _telling
how to make these built and tested
hookups in your own home.
Technical articles by unbiased
radio_experts, a_complete list of
broadeasting stations, a log_chart,
human interest stories of the broad-
cast world, photographs and draw-
ings by the score.
All in one for only
25 cents a copy.
$2.50 a year.

Use the coupon and get real value.
RADIO AGE, INC.
500-510 N. Dearborn Street
CHICAGO

DIO AGE, INC.,

00-510 N. Dearborn St.,
Chieags, 11,
Pleste tena me the BADIO AGE the magasine
il heeprine tor o sese bagtsning i
i ook o Siones “order) for
$150'is eadiosed.
Name .

the same way. Next, the two circuits
combined. Now test the oscillator the
same way as you have already tested the
wo circuits. Forget that it is an
oscillator circuit. Treat it as if it was
the first can—the antenna_circuit. Here's
how you do it: Plug one tip of the phone
cord under the PLATE binding pots of
the oscilutor tube socket, comnect 45
volts of B to_the other; co
tenna to the FIXED piajes of the conden
, and the ground i
Course you must pat a grid leak and con-
denser in series with the grid of the soc-
ket and post 3 of the coill) Forget the
inding on the oscillator coil. Just
fmagine it isn't there. The oscillator now
ecomes an aerial circuit, and as such
should enable you to hear broadeast pro-
grams, or the buzzer. as before. Next,
connect the acrial to post 1 of the sum
Marshall socket, using the rotor of
for a variable, untuned primar:

LOUD SPEAKER RECEPTION
from either on three tubes

S. A. TWITCHELL CO.
‘Minneapolis, Minn.

1830 Western Avenue

200,000 SATISFIED OWNERS
0, satlons 400 miles sway on L

bert Radtos.

'Xreal Radio—zot » toy
can "Tisten 85 ones.” No
nnx ol htions o bea”
Finteod.
T s1i00. Ml ordes

s rectired.

“Sereching notse
. oleht ket o el

We D17 roisge
N LAMBERT RADIO CO.
212 So. Market SE. Wichi

test out the intermediate fre-
quency amplifier, as explained earlier in
these articles.  Surely if you follow these
instructions you can't go wrong, and
set simply MUST work, provided that
the _tubes ares
et bt el coupler, Ll-
L2 If any of the leads from it are {ouch-
n_ around it the second co
detser will be “blooey.” Al three con-
densers can be made to tune alike by a
iRt e eaw ot el e
audio should unction ‘perfectly withomt
ed condensers o resistances across the
primary or_secondary coils.
tubzs should usually operate a speaker up
0 1,500 miles with good volume. I ap-
Drecialethst you- iy woink fortry ont
some of your old tubes, Jus( to see how
the set works, Later you intend to buy
new'tubes. Right? Well, why nat buy
new ones to test the set with and then
use the old ones when the set is function-
ing right?
To re, more than one enthusiast
will degots considerable time and effort
in making some changes in his receiver,
only to find that no rezl 1mprovem:m
has been made. Of course, this time is
not wasted, since he has a lot of fun in
the process and learns several things that

fact that the bascboard layout ap-
pears as shown at other
ideas haven't been tried the con-
trary, many, many other ideas have been
tested, such as raising the sockets and
placing the intermediate transformers un-
derneath (I thought that would get you!),
but, aiter all, the layout shown renders
the'set easier to build, not to mention as-
(Concluded on next_page)

RIGHT TO THE POINT!

S—————
Mu L'TISTAGE

ézYL}J;“ii

Radio

Dmnbuted by

Paramount
152 Chureh St. Now York, N. Y. uh

Lewis Ra
2326 Columbla Ave.

420 Orieans Street

a current issue for us: Ji

C. Mueller and Mr. B

attribute their victories to MELO:!

becausc the eisvas )\ldged for excellence
tone,

MELOFORMER arnplxﬁcanon was respon-

sible for the prize winning e volume and

range—three out of four p

MELOFOR

amplification.
A Cou  For sale at all progressive dealers for $4.00

Jobbe rite
rnumlm-, Pa MELOFORMER ‘ool

ROBERTSON DAVIS CO.

y of copy sent
T Ma 16,25, 307 Jume 6 15, 203 Sy 4 11, 18, 357 Auguet %

MELOFORMER was responsible for the
granting of first and second prizes
Amateur Set Exhibit of the Third Annual

at the
Show at the Coliseum, Chicago. Mr.
Quaadman, winnerl,
FORMER
and _selectivity.

in
ERS were used in lhe Vic-

Easy to_install in any set.

Eooklet A2

for Free showing

Chiecago, Ill.

1925 BACK NUMBERS OF RADIO WORLD WANTED
M.\Iunmpk-nﬂmyniduloﬂnwh[“ﬁbwndmlowomlndw- sead you u

January 10, February 21, March 21, e
15, 29; September 5,
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Resvrrs Epiror: been heard. Al the signals are loud and
il fave constructed five 1926 Model of good qual

iamond of the Air receivers and each PROSPECT mmo LABORATORIES,
S e AL R s £ has worked, perfectly. Stations as far f per W. F. Hagenloch,

(Concluded from preceding page)
suring the builder of successful operation
of the receiver as a whole.

g
their sets with bus bar, instead of using | oo O 912 President St.

Theory says that spaghetti raises the re. | South as WBAP, Fort Worth, *Tex, have g Brooklyn, N."Y.

frequency). In fact it does, But it aters
the total resistance to such a sligh
tent that you cannot tell the dxﬁcmnc: in
actual practice.
Far better if you forget resistance en-
tirely, as far as the Fenway is concerned,
el Mot e
your set fails to operate.  Remember that
tuned circuit, resistance i
mry part of the circuit, You call a coil
of wire. LI for example, an inductance
a condcnser‘ Cl, a czpacnance.
bu( they both contain resxsmnce
actual amount of resistance they contain
may be several times that contained in
the wires connecting them, and so, even
though the resistance of the wires s re-
d to zero, the total resistance of the
circuit is still very nearly what it was
cgi
Al in afl, the Fenway will follow the
wayebands whether they g0 up or down,
and eventually it will be possivle for the
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stage of tune egeneration,
was designed with a thorough knowledge
nd understanding of the present broad-
Casting problems, inclading high ower,
harmonics, close ‘wavelength scparations,
and, above all, 2 knowledge of receiving
conditions in New York, Chicago, Phila:
delphia, Boston, Cleveland, Schenectady
and St. Louis.

Powertone Blueprint

‘The 1926 Model

1-Dial 5-Tube Set 500

This is the famous DX set as

cribed in

RADIO WORLD
COLUMBIA PRINT

145 West 45th Street N.Y.C

To BULD> THE 4TUBE
BRSO WS TV,
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Sis S nercre. He dlicussee: “What's Your Rade ADDRESS.

Provlem” " Listen' a1 A .

Get the Utmost

From Your Set!
Use a Bretwood Variable Grid Leak!

WHEN you realize that the
voltage output of a set may
be increased 25 per cent. by cor-
rect grid leak setting—when you
realize that regeneration and oscil-
lation control is finely achieved by
the variable grid leak—when you
realize that nobody knows in ad-
vance just what is the correct
leakage for an individual detector
tube—then you know that you
must use the Bretwood Variable
Grid Leak, else be content with
less than maximum efficiency
from your set. More volume,

greater distant reception, clearer
signals should be your goal.
Bretwood is the solution. Adopt
it to-day!

Price, $1.50

The Bretwood Variable Grid Leak
(Bretwood, Ltd, Sole Patentoes and Owners)
Guaranteed Precision Range %/ to 10 Megohms

The North American Bretwood Co.

Telophone, BRYant 550
145 W. 45th St, N. Y. City

Sole Distributors for United States
Canadian Representative, Radio, Ltd., Phillips Square, Montreal

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

Gentl Enclosed find §150. Send me at once one Bretwood Variable Grid Leak
B e Bl

CONSTRUCTION OF TUBE A-A RE
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Kits may come and Kits may go but the 1926

DIAMOND OF THE AIR KIT.....$35.00

is still the choice of set builders the world over

With the addition

Each B.CL. boxed
and sealed Kit bears
the personal seal

on the Diamond of
the Air Kits. Ship-
ments can now go
forward the same
day received by
any form of de-
livery you may de-
sire.  We wish to
thank those patrons
who were obliged
to delay the con-
struction of their

thirteen leading
parts manufacturers
it bears.

doing all that is

humasly possible to

keep everyone sat-
isfied.

This is the way each kit is packed.

We are pleased to announce that each kit will contain Sidney E. Finkelstein’s special 16-
page booklet, with a new full-size blueprint, which z-vu all data necessary for the con-
struction, care and operation of the Diamond of

We are able to supply the consumers with a copy -t 50 cents each.

OUR MONEY SAVING SPECIALS
Thordarson Push P,

Bhdd & hihikk

BhERRaLE

&

Bsbouds

Bl 2 n"
< for FREE Catalogu

B-C-L RADIO SERVICE CQ., 221 FUI.TON STREET, N. Y. C. [fieruone
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’Another Sensation
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The World’s Greatest
Radio Receiving Set

Freshman's latest sensation, illustrated here,
has a real appeal to the women of the home.
It is built of five-ply genuine mahogany; a
handsome piece of furniture that fits in any
corner of any sized room. It is compact and
comparatively small, giving it preference over
clumsy consoles. Contains an especially large
tone chamber,

With Built-irf Loud Speaker of
Great Volume and Superb Tone

When not used as a radio, this console can be entirely
closed. The top is stationary and provides an attrac-
tive resting place for vases and other ornaments.
Spacious compartments afford ample room for all

batteries, etc.—not a single wire being visible.

Chas. Freshman Co., Inc.
Freshman Building New York
2626 W. Washington Blvd. Chicago

The Radio Receiver Women
HW W) Have Been Waiting For

Here you see Model 6-F-1 entirely closed—
real furniture for which o home is too pre-
tentious and none too modest to afford.

W) [

Sold on Convenient -
Terms by Authorized
Freshman  Dealers,
Who Also Install and
Service Them.

Write for free ilus-

trated bookle, de-

scrbing this hand.
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