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into consideration the use of these in-
struments. Each weighs only seven
ounces. Their inductance range is from
60 to 660 microhenries.

If one wants to make his own induc-
tances, necessarily along somewhat dif-

PANEL LAYOUT, one-third scale.

The design provides for
sectors.

ferent lines, stator forms 3%”’ in dia-
meter, 3’7 long, may be used, with shaped
variometer rotors which have a cen-
tral diameter of 334" or a little less.
The wire used may be No. 24 single silk
(Concluded on page 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
long 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
pole. To ascertam which is the north

pole and which is the south pole there are
three general rules:

(1)—The most 1mportant and well
known of these rules is the “right hand
rule.” If we put the palm of the right
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 flows and also to
the north pole of the magnet.

(2)—A rule less known, although as
effective is the “corkscrew rule.” If we
take a corkscrew and place it along side
of the turns of wire on the 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.

LIST OF PARTS

Two General Radio variometers,
269.

Five fixed condensers (one .0005, two
.00025, one .0001 and one .00001 mfd.)

One 2-megohm grid leak.

One 6-to-1 Thordarson audio trans-
former.

One pair of Thordarson push-pull AF
transformers (input and output).

Two 30-ohm rheostats.

Two knobs with pointers.

One 7x12" panel.

Four General Radio sockets for —99
tubes (299).

No.

Fig. 4 Now we come to the panel. As
the template is 1/3 size, it is simply nec-
essary to draw this three 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. ThlS operation
is quite easy, as the panel is not as dif-
ficult to cut as some of the other insulat-
ing materials. The panel thus cut out
and drilled is shown in this photograph.

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

i

THE COMPLETED 1926 Model 4-
tube DX Dandy, showing power tubes
in the push-pull stage.

(Concluded from page 4)
covered. The stator form would have
45 turns and the rotor form 65 turns. The
inclusion of home-made coils would
change the panel drilling arrangement to
some extent and likewise would not pro-
vide as high degree of electrical efficiency
as would the General Radio product.

The fixed condensers are easily pro-

curable, except perhaps the .00001 mfd.

type, although Sangamo and Dubilier con-
densers of this capacity are available,

The rheostats are 30 ohms each, which
is a little more _han necessary, but it is
well to be on the safe side, as the set
may be operated efficiently with low
filament heating, less than the prescribed
3% volts.

The Push-Pull Audio

The push-pull transformer system may
not be familiar to all. Two tubes are
needed because there are two inputs, one
to each terminal of the secondary of the
input transformer (AF2), the grid re-
turn being made at the zero potential
point, or midtap. This is the C minus
connection. Likewise the output trans-
former (AF2) has two points of receiv-
ing the current, these being at the ex-
tremes of the winding, the midpoint go-
ing to B plus. Then, of course, the
speaker connections. are made to the sec-
ondary of the output transformer, so that
no B battery current, in fact only the
alternating current, flows in the speaker
windings.

To have the two input points and the
two output points two tubes, of course,
are necessary.

[This concludes Part I of the article on
the construction of the 4-Tube DX Dandy.
Part Il will be published next week. Con-
Sstruction of the cabinet and accessories will
be dealt with then.] .
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RADIO BUG: “They even make
doors nowadays that amplify!”

the Parts

|

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, and soldered 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 a
half inch 6-32 screws with flat heads will
be arranged so that the screws pass
through the panel, then through two-
pieces of 14 in. thick sponge rubber about
5/16 in. wide, then through the hole in
the side of the socket, then through one
piece of the 14 in. thick sponge rubber,
and finally terminating in a hexagonal
nut. This nut is not tightened, but just
brought up close enough to allow the
socket to be mounted Iloosely. This ef-
fectively stops the tube noises.

Fig. 7. This feature is further illustrated
in the close-up of the mounted sockets.
The pencil points to the sponge rubber
separation between the panel and the
sockets.

WHAT DOES polarity mean?

There are two ways in which this word
can be used. One is to distinguish the
north from the south pole. The other
is to distinguish the plus from the minus
of a battery.

Fig. 8. The special handle for the tun-
ing variometer is made of a 3 in. piece
of 7/16 brass 1/32 in. thick. The little
handle is fastened to this and made from a
piece of 5/16 fibre tubing, 74 in. high. The
center is drilled ¥4 in. so as to accomo-
date the variometer shaft, and this is fur-
ther “capped” with a crystal detector cup.
turned upside down and soldered to the
brass piece. One end of the handle is filed
to a pointer as shown, and it is this end
that travels over the scale on the panel,
Of course 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 shown, with a wire connecting
the ground plug jack. As a matter of fact
the jack is close to the shield, (about 1%
in. away) and is directly soldered to the
panel shield. The pencil points to this
jack.

Fig. 10. View of panel with instruments.

How Induction Arises
In Electrical Circuits

A wire or other system of conductors
when so arranged so as to pass through
a field of magnetic lines of force will
have generated in it an electric current.
This current will be proportional in value
to the number of lines of magnetic of
force being cut by the system of conduct-
ors at any given instant and its polarity
will be determined by the direction from
which the system of conductors approach
as the field of magnetic lines of force.

As the motion of the system of con-
ductors is only relative with respect to
the field of force, it is possible to induce
electricity by two methods:

(1)—As in the electric .generator, by

holding the field of force stationary. That
is by sending a direct current through
the stationary field windings of the gen-
erator and by mechanically revolving the
system of wires known in this case as the
armature through the field of magnetic
lines of force.

(2)—As in the transformer by holding
the wires stationary and by 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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Loose or Defective Con-
tacts Cause Nearly All
the Foreign Noises in a
Receiver — These Are
Present at Many Points,
from the Carbon Micro-
phone at the Station, to
léhe Speaker Jack in the

et.

By J. E. Anderson

Consulting Engineer

T HE greater part of foreign noise in

a radio receiver is caused by loose
or defective contacts. It is not much of
an exaggeration to say that 99.94% of it
arises from this cause. The loose con-
tacts may not be in the set itself, but may
be located in any electrical apparatus
within the reception range of the re-
ceiver. The electrical equipment in and
about the broadcasting station itself is
not exempt as a contributory cause. In
fact, a good share of the noise accompany-
ing a program 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 hiss
that accompanies the carrier wave from
a transmitting station. This has been
called frying, for obvious reasons, but is
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, is
obvious as it ceases the instant the sta-
tion signs off. Now this hiss is due to
defective contacts, millions of them per-
haps. The carbon microphone, which is
used almost exclusively in radio broad-
casting, operates on the principle of loose

contacts, and it is natural that noises .

characteristic of such defective con-
tacts should accompany the signal. This
microphone 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 is continually flowing through the
mass of 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 9994% of foreign noises in a set
arise from loose or defective contacts,
as J. E, Anderson computed the situa-
tion, be sure your soldering is done
well. A clean tip is needed. A cake
of sal-ammoniac serves the cleansing

purpose.

verted into a pulsating or varying elec-
trical current.

Irregular Current the Cause

Now 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
not steady. It varies in the most irregu-
lar fashion. Every contact in the mass
of carbon granules constitutes a minia-
ture spark gap, across which the current
sputters. The reason that we cannot
hear 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
as long as the carbon microphone is em-
ployed. There are other types of micro-
phones which are quiet in operation, 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 Afflictions

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
up by the radio transmitter. This dis-
turbance is of course sped on to the re-
ceiver in which it produces a distracting
noise which is usually blamed on static.
This kind of disturbance may readily be
eliminated by shielding the sensitive parts
of the transmitter, or by shielding the en-
tire rogms in which any part of the trans-
mitter is located. Some 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 possgble,
there remains plenty of it in the received

Rectification Embodies

Changin

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

g AC to DC

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

The radio detector tube, in receivers,

causes the current to be changed into

pulsating direct current.

signal, noise that originates in electrical
apparatus located within the reception
range of the radio set, because the re-
ceiver picks up everything electrical that
has a frequency to which the set is tuned.
And disturbances caused by loose, de-
fective and intermittent contacts contain
practically all frequencies, so that no re-
ceiver is immune from this kind of in-
terference. Arc lights, X-ray machines,
electric vibrators, bells, buzzers, direct
current generators and motprs, spark
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
noise, because they all spark and sputter,
make and break electric circuits. Every
radio transmitter employing spark, if it
is located within a radius of 12,000 miles,
may inflict noise at the broadcast listener.
Every electrical light located within a
wide radius is another source, and in con-
gested districts millions of lights may be
included iu that radius. Every time a
light is turned on or off the disturbance
is in the set though not always heard.
The same holds of every other electrical
device, of course. A terrific racket may
be caused by these devices even when
,they are supposed to be operating stead-
ily. If the contact between the plug and
socket is not firm and clean, there may be
an arcing which will sound similar to the
microphone hiss but much worse in in-
tensity. If the trouble arises somewhere
in your home it may be remedied by you,
but if not, there is 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
the third rail is on or above ground, and
to a lesser extent those in which the
third rail is underground. Every time
the trolley or sliding brush leaves the
third rail for an instant there is a flash
and a spark that can be heard in every
radio set for miles around. The dis-
turbance is not confined to the immediate
vicinity of the place where the spark
occurs but extends throughout the circuit
in which it occurred, and that may be a
long circuit, The {requency of this
trouble may be estimated by watching
one car and counting the flashes and
then multiplying the number obtained by
the number of cars operating. Fortun-
ately many of the disturbances are not
serious over wide areas.

The Apartment House Elevator

In large cities where elevators are
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 anything on the
radio for five minutes at a time without
having the program completely ruined
by the elevator. Every time the switch
is thrown for starting the motor there is
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-
mitter when an inspector is testing it.
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-
vator motor, and the landlord may not
care to do it of his own volition as long
as the elevator can be moved up or
down.

The Set A Frequent Cause

Although there is almost an infinite
number of sources of noise external to
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Foreign 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 remains one of
the chief noise makers. Loose or de-
fective contacts again account for it. The
number of such contacts between the
antenna binding post and the loud speak-
er jack in a multi-tube set is .greater
than is commonly realized. Modern
component parts of receivers are built for
convenience of assembly rather than for
sound connections throughout. Coils,
condensers, sockets, rheostats and trans-
formers are provided with binding posts
rather than with soldering lugs. In some
cases where lugs are provided they are
merely placed loose under the binding
post knobs and are not soldered to the
wire terminals or the condenser plates.
In many cases the terminal posts are so
arranged that the connection is made by
pressing two conductors together without
the slightest wiping; that is, they are
pressed together with a layer of dirt or

oxide between them. The current must’

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 does not help the matter but is
likely to make the contact worse. Even
a clean and firm contact established either
by wiping or careful scraping of the sur-
faces will corrode in time and a defective
connection is likely to develop.

Consider the filament circuit. The
terminals on the storage battery are very
often serious offenders. The acid has a
habit of creeping up on the posts. If
the connecting wires are bare copper or
coated with certain other metals a thick
layer of oxide is formed quickly, across
which the current sparks. The resulting
noise in the speaker is a buzzing like a
fly had been trapped in the unit. This
lasts until the current stops altogether.
Even lead and tin are not free from the
corroding effect, although they are much
better than copper. Other points where
trouble will arise are the filament switch
and automatic filament jacks, rheostats
or rheostat substitutes, and finally the
socket springs. The switches or the
jacks have at least one point each at
which trouble may arise, and often does.
The rheostats and their substitutes have
at least two each. The sockets have two
on the springs and at least two more 6n
the binding posts.

The trouble may be studied by putting
an ammeter in the filament circuit of one
likely to execute a hula-hula when the
various devices comprising the circuit are
touched. That indicates noise in the
speaker, Pressing on the tube changes
the current by several percent in most
cases,
and consequent noise is to solder at
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.

DEFECTIVE windings in the ear-

phones or speaker cause noises.

Take a cent and a nickel. Put a piece

of paper between them. Then touch

the tips to the coins. A distinct click

will result if the windings are con-
tinuous and sturdy.

The remedy for all this variability

the tuning condenser or other input de-
vice, and the connection the grid battery
or filament. The grid circuit is rarely a
continuous metal path from the grid
through the secondary to the filament.
And wherever there is a break there is a
chance for noise to creep in.

What is true of the grid circuit also
holds for the plate circuit, even more so
because there are many pressure con-
nections in the plate battery, which do
not have any counterparts in the grid
circuit. The plate current does not en-
counter an unbroken metallic path from
the plate to the filament. 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 and the current jumps
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

Excluded7,

operate at frequencies too close together,
the beating between oscillating receivers
and a carrier wave and the beating
between two oscillating receivers. There
is very little that the operator of
a receiver can do to 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
in the tuning range of the receiver. The
remedy is to decrease the grid leak re-
sistance, (that is, lesser resistance, but
greater leakage) or to decrease the re-
generation. A similar noise in an ampli-
fier stage indicates an open grid circuit
or a too low grid leakage.

Microphone Noise

There are also noises which are of
mechanical origin. The worst is that
caused by vibration of the grid with re-
spect to the other elements in the tube.
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 laminae in the audio fre-
quency transformers or from any loose
iron parts which may be exposed to
strong, varying magnetic forces. Similar
electro-mechanical noise may arise from
loose conductors exposed to strong, vary-
ing electric forces. Often the plates in
by-pass condensers will start vibrating
and give rise to noise. Sometimes shields
made of tin foil are wrapped around
transformers and left loose to vibrate
and set up a racket.

Soldering Advised

To remove noises in a set, solder all
joints where possible. Where this is not
possible, make a firm and clean contact
and keep it so. Make fast everything that
can rattle. Use tubes which are intact.
Mount the set on sponge rubber. By
carefully observing these precautions, it is
possible to make a set which is as noisy
as Niagara Falls as silent as a cat sneak-
ing up on a mouse. A little effort in this
direction is well worth while.

White Bill Changed;
Zoning Is Provided

WASHINGTON.

T HE White Radio bill, as reported to
the House by the Merchant Marine
and Fisheries Committee, incorporates
several new features. They follow:

1. 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, upon which there is any

restriction as to its use.

3. A clause dividing 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 Secretary of Commerce matters re-
garding the allocation of wavelengths.

Zoning Is Specified

. The clause dividing the United States
into zones follows:

“Section 9. For the purposes of this
Act, the United States is divided into five
zones as follows: The First Zone shall
embrace the States of Maine, New Hamp-
shire, Vermont, Massachusetts, Connecti-
cut, Rhode Island, New York, 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
states of Indiana, Illinois, Wisconsin,
Minnesota, North Dakota, South Dakota,
Towa, Nebraska, Kansas and Missouri; and
the Fifth Zone shall embrace the states
of Montana, Tdaho, Wyoming, Colorado,
New Mexico, Arizona, Utah, Nevada,
Washington, Oregon, California, the Ter~
ritory of Hawaii, and Alaska.

.
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Umbrella Aerial for DX!

By Hugo Gernsback

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 his beck and
call. He turns a dial or two, adjusts a
knob, and listens in to the President of
the United States speaking from Washing-
ton; or, by moving 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 English or a Mexican station. This
is the condition which we find, not only
in this country, but in almost every other
on the globe, as well, where close parallels
to it abound.

Is DX Interest Low?

During the past year or so it has been
asserted, rather vehemently in some. quar-
ters, that DX listening is rapidly passing
out, and that people are relying upon

only their local stations for amusement.

While there is, of course, some truth in
this, I find no general evidence that all

-listeners wish local programs. only. At

first the man who buys a ready-made set

1s,.0f course, not aware of the intricacies

and delights of fishing for distant stations
with his set; so he will be satisfied for
some time to listen in to the various local
stations or other -nearby ones.

After a while, however, these begin to
pall; and when his friends begin to tell
him of this or that distant station which
they have heard, he too will be bitten by
the DX bug. Sooner or later he will fall
the victim to the ever-increasing radio
wanderlust; for the army of DX listen-
ers 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
set that is known to bring in 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.

Not only that but actual investigation
among some of the foremost stores has
revealed that the male purchaser, when

Smoothing the Way

IF a woodscrew “pinches” when you

try to drive it into a baseboard or

other piece of wood, do not hesitate

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

he comes to buy a set, insists that it must
perform DX, otherwise he does not want
it. Radio dealers will 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
the set can bring in the distant stations;
and while the buyer may, possibly, not
try to fish for DX stations every hour
of the night, he will do so much more
frequently than suspected.

The studious young man, as well as the
man with the investigating turn of mind,
will sit before the set until the wee hours
of the morning, filling up his log book
with call letters of stations, hundreds and
thousands of miles distant from his local-
ity. I 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
ocean, no manufacturer could make them
fast enough to supply the demand; and
if the 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 known up to to-
day; because it really is possible to build
sets to receive with fair regularity dis-
tance of 4,000 and 5,000 miles, and such
sets will be built for the average custo-
mer in a not-too-distant future.

Constancy Not Here Yet

At present, DX listening must always
be taken with a 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 complain that during a rain-
storm the tuning of their receiver is very

‘much broadened. This is most often due

to poor insulators and also the proximity
of the lead-in wire to the side of the
building. The insulators cause a leaking
path between the antenna wire and the
pole, which in most cases consists of
wood. The wood is dampened by the
rain and is another leakage factor.
Through the poor insulators and the pole,
the energy leaks into the building which
is grounded and which has a high resist-
ance. This of course causes the tuning
of the set to be broadened. It also causes
a difficulty of receiving low wave stations,
because a portion of the building itself
has added to the electrical circuit.

Use glazed 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,
such as cedar, that will withstand the
dampness. It does not pay.to use the
block wood which comes with rugs, etc.
This is a very soft wood and is also very
weak.
) The point where the lead-in wire is
joined to the antenna proper should be
well soldered or at least well tightened.
A heavy 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
no 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 which we term “atmospher-
ics.” This little-charted ocean changes
from hour to hour and from minute to
minute. Electrical stresses set up in the
atmosphere are probably the reason for
most of our poor DX reception. On a so-
called good listening night, these elec-
trical stresses are, probably, to a great ex-
tent neutralized, which makes the trans-
mission of the electromagnetic radio wave
much easier and, consequently, they will
penetrate much further. Barometric fluc-
tuations, electrical storms, snow storms,
sudden changes of temperature, all re-
duce radio reception to a minimum; while
the absence of these makes for- better
reception.

From 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 abound.

How cau these effects 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
sets may be developed to a sensitivity so
great that, even if the signals are very
weak, they still may be received partly
through the ground. It should always be
remembered that, in all radio reception,
the ground-wave is as important as the
wave coming through the air.

As many broadcast listeners who own
extremely sensitive sets know, radio re-
ception can be had by the ground lead
alone; and if this is used DX reception
is frequently excellent, even though with
the ordinary aerial it may not be good
at all. James Harris Rogers, of “under-
ground-aerial” fame, demonstrated this
sufficiently by burying his aerial under-
neath the ground; and by this means
even radio’s worst bugaboo, static, was
reduced to a very great extent.

Who knows, therefore, but that the
coming radio receiver will be operated
by the ground method entirely, without
relying upon loops or aerials? This would
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 of electrical appliances, etc.

DX reception is always a more or less
unknown quantity; but even during the
best “radio weather” a set may bring in
a station loudly a thousand miles away,
while a station much nearer, say two hun-
dred miles, will not be heard at all. Many
persons are constantly puzzled as to this;
but there is a rule, a simple remedy.

Advocates Umbrella Aerial
_ The aerial commonly used in such cases
is directional; that is, if your aerial runs
in the direction of the station which you
wish to receive, that station, as a rule,
comes in the best. If you wish to receive
DX stations from 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 feet long, radiate im
all directions. A description of such am
aerial can be found in all radio text books.

By means of an umbrella aerial it is
possible to receive equally well from alt
directions; although this type has the
disadvantage of causing some interfer-
ence, particularly between stations close
together in their wave-lengths.

After all is said and done, my sympa-
thies are entirely with the DX listener ;
for T can not imagine any greater thrilf
than that which comes to me when I lis-
ten, as I often do, to a station thousands
of miles away.

(Broadcast from WRNY)
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Definitions for

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

WHAT DOES pure C. W. mean?

When a radio transmitting station uses
a vacuum tube as an oscillator, and
places a key in the grid circuit, so as to
make and break the oscillatory note that
this tube is emitting, pure CW is emitted
from the antenna. A note of this type
or character 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
of a tube to maintain the same at a
potential which is different from the aver-
age potential of the filament and, nearly
always a negative voltage, is known as
a bias. It is applied by means of a 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
first be placed on the form side by side
and the fourth is wound on top and be-
tween the first three. The fifth 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
wibrating, which has no free period of
oscillation of its own. That is, a pendulum
which is suspended in heavy oil would be
aperiodic, because it would not oscillate
or swing. In perfect air, this pendulum
would be periodic and would swing to and
fro, just as the pendulum in a clock.

WHAT IS a beat?

A beat is a periodic variation in the
hieight of two vibrations of different fre-
quencies, due to the interaction of the
vibrations. When two tones of a musical
nature or practically the same pitch are
sounded together or at the same time,
beats may be heard. In the heterodyne
tmethod a beat is produced with an in-
coming CW signal, by supplying a locally
generated frequency. The difference be-
tween the two is the beat.

WHAT ARE harmonics?

Harmonics 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 makes a magnetic field about a
conductor, which is carrying 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

A LOW-AND-HIGH reading wvolt-
meter may be left in its box and leads
attached to the meter for general use.
These meters will record the A and
B voltage, the normal range being

0 to 7 and 0 to 140 volts. g

WHAT IS a.D.P. and D.P.D.T. switch?

A D.P. switch is double-pole switch.
A D.P.D.T. switch is a double-pole-
double throw switch.

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: “When .a 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 therefrom is one-fourth
the intensity it had at the distance in
question.” Gravitatien, electric and mag-
netic attraction and repulsion are subject
to this same law. 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 current to the
grid voltage required to give the same
variation of plate current.

Novices

WHAT IS an oscillograph and what is
the simple construction of such a device?

An oscillograph is an apparatus fc_>r
viewing or recording periodic changes in
the strength of an electric current. It
consists fundamentally of a galvanometer,
which is as free as it is possible to get
the same, from damping. A delicate
band of conducting metal passes up be-
tween the poles of a strong electromag-
net, over a small suspension and down
to a point adjacent to. the beginning. A
small mirror not over 1/32" in diameter -
is attached to the middle of the bands,
If the band is placed in an electric cir-
cuit, one element will try to move for-
ward, the other backward. Consequently
the mirror is given a rotary motion. Even
if- the current be alternating, the mirror
will faithfully follow not only the motion.
of the fundamental of the wave form, but .
also those of the higher or lower har-
monics. By directing the light of an arc
lamp upon the mirror and viewing the
reflection in a four-faced mirror revolv-
ing under the action of a synchronous
motor, the true form of the real wave
can be observed. This is only a brief de-
scription of one of the models of such
a type of an instrument. More elaborate
models, wlrﬁcré’in 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 megohm, would mean one
million ohms, s

WHAT 1S 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 angle irons,
so that the neutralizing point, can be
obtained by tipping the coils at various
angles. The correct angle that the coils
should be tipped with standard tubes is
57.3° This angle will vary with the tubes
that are different as to oscillatory action,
from that angle or a few degrees beyond
that angle to a few degrees above that
angle. Another successful method, but
one which takes up quite some room is
to mount the coils at right angles to each
other, with a separation of about 5" be-
tween the magnetic fields of the coils.

Resonance Is Likened
to Pendulum Action

Resonance, according to the “Standard
Electrical Dictionary,” is as follows:

“The condition of an electrical circuit
for permitting the oscillatory flow of cur-
rent. This will be the case when the
ohmic resistance is relatively low and
when the inductance and capacity of the
circuit bear a particular and critical rela-
tion to each other, Two different cir-
cuits are said to be in resonance with
each other when they have such values of
these terms to yield the same period. The
operation quite follows the behavior of
a pendulum, especially: one that is cap-
able of swinging on an elastic support
rather than of a simple pivot. Due to the
elasticity of the 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
of wire, the inertia. The absence of
mechanical friction corresponds to the
low ohmic resistance. It is to be observed,
however, that electric oscillations to exist
at all times must be of a very small
period, that is have a high frequency. The
actual numerical values of the inductance
and capacity must therefore be small
The inductance must have relatively few
turns and be entirely free from dron, for
the hysteretic and eddy current effects
of that metal would absorb all the energy.
This experience has, however, lead to the
construction of small high-frequency fur-
naces in which the heating effect is .due
to the extreme losses of this sort.” '
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I N the preceding articles
of this series (published
in the February 13 issue)
there have been presented
in considerable detail the

delity of reproduction is
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. High
quality reproduction, de-
pending as it does on ac-
oustic synchronizing or
the production in the home
of sound waves exactly duplicating those
in the studio, is therefore one of the most
essential factors in modern broadcasting
transmission and reception. The possible
contribution to complete acoustic syn-
chronizing which can be given by a well-
designed and carefully operated transmit-
ting station is so considerable that it
merits special consideration.

Fortunately for broadcasting, there are
to-day a number of transmitting stations
which have apparatus capable of sending
out a wave which faithfully carries the
program, and which are operated by
skilled engineers and announcers so that
the musical balance of the orchestra and
other features giving “finish” to the pro-
gram are not neglected. .

The ideal transmitting station is one
having sufficient power to give interfer-
ence-free signals even at considerable dis-
tances and sending out radio waves
which carry an accurate impress of the
music or speech corresponding to the
studio performance. Otherwise stated,
the broadcasting transmitter must be om-
nitonal or capable of controlling or modu-
lating the broadcast wave at all fre-
quencies or pitches of sound from the
lowest to the highest. It must also be
equitonal or impartial in its treatment of
notes of all pitches, exaggerating none
and suppressing none, but giving to each
its proportionate volume; and, as hinted
above, it must radiate sufficient energy
to give a signal clear riding above all dis-
turbances in the home of the listener and
capable of being amplified to any reason-
able volume in the receiving set without
introducing disturbing noises or other
interference.

Defective Transmission

Some of the defects which may re--

sult from defective transmitting equip-
ment or careless use even of good equip-
ment are worth considering, as well as
the precautions taken at high-grade
broadcasting stations to avoid imperfect
operation.

The broadcasting studio presents a
whole series of problems in itself. It
would not do to take a large echoing room
and use it as a broadcasting studio. The
reverberation which inevi-
tably occurs in such a
room' blurs the sharpness
of broadcast speech or
music and produces an un-
satisfactory effect in the
listener’s home. In order
to keep such an echo ef-
fect or “room resonance.”
as it is more technically
known, within satisfactory
limits, it is necessary to
muffle the studio acousti-
cally by hanging heavy
drapery or special materi-
als around the walls, ceil-
ing, and floor. While an
acoustically correct broad-
cast studioc sounds “dead”
to the artists performing
in it, nevertheless in the
listener’s home there is a
sharp definition to music
from such studios, which
is missing in the case of
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Distortion Elimination

Station must transmit properly, otherunse the listener is help-
less—low-power stations over-modulate in futile attemps to span
great distances—at the receiving end, set must not be too selective
—20-kilocycle margin ideal; but profusion of stations makes 10- lator tubes
kilocycle channel separation a mnecessary compromise—sets should
pass only this band.

By Dr. Alfred N. Goldsmith

Chief Broadcast Engineer, Radio Corporation of Axherica.

broadcasting from an ordinary room.
The reverberating effect here mentioned
is particularly conspicuous in the case of

the broadcasting of sermons from certain -

churches where, unfortunately, the con-
fusing effect of building the echo at times
almost destroys the intelligibility of the
sermons.

The Microphone Hiss

Broadcasting microphones have become
a familiar article to American newspaper
readers. The broadcasting microphone
has to be a particularly precise form of
telephone transmitter. Not only must it
be omnitonal and equitonal, which is in
itself a most difficult requirement, but it
must be silent in operation. Some micro-
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
out above microphone noise. Further-
more, microphones must have an unusual
reserve capacity to avoid “blasting” or
rattling when an extremely loud sound is
produced in the studio in their vicinity,
for example, at a musical climax or at
a particularly emphatic portion of a
broadcast speech. It is also necessary
to place the microphone relative to the
orchestra, performer, or speaker, 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
which tremendously increase the electric
output of the microphone. As usual, these
amplifiers also should be omnitonal and
equitonal and should be provided with
vacuum tubes having an ample capacity
to carry the largest outputs which may
be drawn from them.

In every broadcasting station there are
certain tubes which are known as oscil-
lators. These tubes produce the extremely
high frequency electric vibrations which
pump electricity into the antenna or aerial

S

wire system and permit it
to flow out of the system
with many alterations dur-
ing each second. It is
these electric vibrations in
the antenna which produce
the “ether oscillations”
which we call radio waves.
In other words, the oscil-
produce a
steady flow of wave energy
which pours from the
transmitting antenna, flow-
ing outward with the speed
of light to the listeners on
distant horizons.

However, somewhere in
the transmitter there must
also be what are known as modulator
tubes. These tubes mould or control the
output of the oscillator tubes, turning it
on or off in accordance with the forms of
the sound waves in the studio. This re-
sults in the radio wave being modulated
or shaped so that it carries an accurate
outline of the sound waves which fall
upon the microphone. Obviously this is
a delicate process and one which must
be carefully controlled. If the modula-
tion is low (that is, if the outgoing waves
are but slightly controlled by the micro-
phone), speech or music will be faint in
the receiving station. If, 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
of distortion and rattling appear in the
listener’s home. The accurate control of
modulation requires having ample modu-
lator tube conirol available, a 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 engineers since the variations in
sound intensity which must be transmit-
ted by radio are indeed great, varying
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 reproduction
under such conditions is execrable and
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 to avoid overmodulation
that they overdo the precaution and un-
dermodulate. In many receiving sets
this results in “choking” or “blocking”
the detector tube and producing a differ-
ent form of distortion and even a howling
effect.

Many miscellaneous precautions are
required in the transmitting station. The
vacuum tubes used must be extremely
free from gas so that the operation of
the station may be quiet and without hiss
or clicking effects. All batteries and elec-
tric generators used simi-
larly must be silent in op-
eration. The studio per-
sonnel must be careful to
keep objectionable noises
out of the studio. In
some cases special prob-
lems arise, such as pick-
ing up other stations’ pro-

L

.

t
MICROPHONE

MUSIC may be blurred because of poor acoustical conditions in the
studio. For instance, echoes or “studio resonance,” cause distortion.

That is why studios are curtained.

N
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grams on the control lines
of a broadcasting station.
For example, a broadcast-
ing station situated in the
central part of New York
City and broadcasting
from points in the same
neighborhood is very likely
to pick up powerful
enough radio signals on
its control lines, from
other broadcasting stations
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
the remote control lines
and also by inserting
radio-frequency blocking-
circuits into the control
lines to avoid this form
of interference. Another

its final output is the same
for all audible frequencies
from the lowest tone of
the organ to the highest
overtone of the violin or
piccolo. If the receiver
does not respond propor-
tionately to all audible fre-

peculiar feature which 3
broadcast listeners should
keep in mind is that it is
not fair to judge the qual-
ity of distant stations by
direct comparison with
that of stations nearby.
Static or other disturb-
ances which are frequently
present in distant recep-

CARRIER FREQUENCY

0 KILOCYCLES

quencies, acoustic syn-
chronizing is lost and
the sounds in. the studio
and the corresponding re-
production of the sound
in the home are no longer
accurately alike.

Too-Sharp Tuning

Disastrous

tion greatly detract from
musical quality. Further-
more, the comparatively
faint signals from distant
stations are incapable of
producing a sufficiently
strong response in the re-
ceiving set properly to ac-
tuate the loud speaker, so
that the effect is not so
natural as that from sta-
tions nearby.

It is also not generally
appreciated that fading of
the received signal is fre-
quently accompanied by a
marked distortion of musi-
cal quality which can not
be charged either to the
transmitting or receiving

SIGNAL STRENGTH

station. Listeners should N
be very suspicious of the i
quality of rapidly fading o

signals since rapid fading

P
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There are a number of
places in a broadcast re-
ceiver where trouble may
arise which detracts from
the quality of reproduc-
tion. In every case there
are necessarily supplied a
tuning handle or handles,
generally known as the

radio frequency tuning ad-
justments. If the tuning
of the receiving set is too
sharp (that is, if there are
too many sharply tuned
radio-frequency stages in
the receiving set and they
are all accurately tuned to
the same frequency), it

g

TUNING FREQUENCY

will be found that there
is a loss in tone quality
and that either low f{re-
quency notes or high fre-
quency notes will be

is frequently accompanied

e

slighted depending upon

by quality distortion. Tt
1S a common experience to
have a broadcasting sta-
tion blamed by distant
listeners for its supposedly
poor quality although listeners nearby
will insist, and entirely properly, that the
quallty. is excellent. Unless a steady and
clear signal is being produced it is unfair
;(t)atJigg.ge the quality of a broadcasting

The introduction of super-power broad-
casting stations having at least several
tens of kllowatts in their antennas, will
greatly improve service where fadi,ng is
not too great, since the more powerful
signals produced by such a super-power
;tla;gon w111t override static or other dis-

ances at any r i
e o y reasonable distance most
. Must Originate Well

L_et us assume that the transmitting
stations from which the more fortunate
11stene}'s receive their programs are really
acoustically synchronized so that they
give a high quality musical output and do
so reliably. Unless this is the case, the
listener is helpless, because he can ha’u'dly
systematically improve the poor output
of low-grade stations. All that the lis-
tener can do is to choose sensibly the
stations to which he will listen on the
basis of the quality of musical reproduc-
tion which he can secure from them.
. When we come to the home of the
listener, however, we find that we have
reached a point where
the listener can and

— - -
THE FREQUENCY BANDS admitt
The 20-k.c. band is ideal, but not practical for present

station 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. It should
permit waves of all frequencies with-
in a band 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 broadcasters. As a result,
practical American receiving sets should
admit a frequency band not much over
10 kilocycles wide, although this begins
to impose a limitation on the quality of
the received music 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

ed by various types of receivers.
-day needs, since

the setting of the tuning
dials. A good way of find-
ing out whether this fault
exists to an appreciable
extent in a receiver is to
tune it, on a “quiet” night, when there is
little static, to a fairly distant station
and bring the signals up to the maxi-
mum intensity by sharp tuning and the
manipulation of any additional controls
(for example, the “tickler” handle) which
brings the signal to its strongest value.
If, after this has been done, slight shifts
of the tuning dials in one direction or
another (still keeping the signals reason-
ably loud) cause a noticeable change in
quality (for example, from grave to
sharp), the receiver is not completely
acoustically synchronized when thus
used.

The Effect of Over-Regeneration

Another 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 brought up too far
causes oscillations or “birdies.” These
characteristic whistling notes are well
known. In such receivers, if the tickler
control is brought up to a critical posi-
tion just short of the “spill-over” point,
where the whistle begins, it will be found
that the quality of the music depends on
the tuning. A peculiar swish will be
heard as one tunes through the desired
station and, under such
conditions, acoustic

should take control of
the quality of the musi-
cal and speech repro-
duction which he ob-
tains by
choice and proper man-
ipulation of his receiv-
ing set. It cannot be
stated too emphatically
that by far the greater
portion of reception
troubles result either
from a poor receiving
set or careless manipu-
lation of the receiver.
In this article only the

WHAT?

ing article.

An Important Test

judicious TUNE your receiver on a “quiet” might, when there is litile static, to

fairly dzsta_nt station and bring the signals up to the maximum intensity tion.
by sharp tuning and the manipulation of any additional controls (for
example, the: “tickler” handle) which brings the signal to its strongest value.
If, after this has been done, slight shifts of the tuning dials in one direc-
tion or another (still keeping the signals
change in quality, the receiver is

Dr. Goldsmith gives the answer and the remedy in the accompany-

reasonably loud) cause a noticeable

synchronizing is not
possible. Excessive re-
generation. should be
avoided for high qual-
ity musical reproduc-

Right Leak Value

The choice of con-
stants in the grid leak
and condenser for the
detector tube is also of
importance since high
frequencies may be rel-
atively suppressed if
wrong values of these
parts are chosen.

-
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Detail of shields for Fenway.

By Leo Fenway

Copyright, 1926. Al Rights Reserved.

ROM one end of the country to the
F other the truth .about the Fenway
seems suddenly to have dawned on thou-
sands who previously thought that it
was just another radio circuit. You know
that there is an awakening in favor of this
receiver because you hear of it every-
where you go; because the Fenway causes
more fans to turn toward it, owing to
its simplicity of construction. And there
is something about this set that real radio
men like, Perhaps it's the great sensi-
tivity, the remarkable selectivity, the per-
fect :quality, the tremendous volume on
distance—whether it is all these and

- more, most real radio men, and nearly all

kitchen table mechanics, like the Fenway.

For the benefit of those readers to
whom this article is their first introduc-
tion to this receiver it might be well to
reiterate my theory of the circuit as I
set it forth in the three instalments pub-
lished in RADIO WORLD on February
6, 13 and 20. It is simply this:

Broadly 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 frequency amplification—irom 30
K C to 60 K C—a 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 be judged in "

two respects, viz., what the owner or con-
structor says about his set and what his
set says for itself. Reading between the
lines, after discounting the enthusiasm of
certain Fenway super builders 75 per
cent., the set still appears to be synony-
mous with volume, clarity, distance and
selectivity. Schooled as most writers are
to disappointments, it is a real delight
to note the progress of a large number
of Fenways built by average kitchen table
mechanics. . )
“You cannot improve the quallty,”
says one of the heads of the Federatlo_n
of Musicians, in a letter sent from their
offices at 1440 Broadway, New York City.
The writer of that letter built the set
after constructing fourteen other supers.
Other letters, telegrams and phone
calls too numerous to detail proclaim the
Fenway an easy and satisfactory set to

.build, provided that the preceding speci-
fications and complete parts used are fol-

lowed religiously. .

Those who have met with grief, whose
set has failed to respond right from the
start, can doubtless trace their sorrows
to mud sockets, cheap wire rheostats,

~ crude bus wiring and to air core medium
. frequency transformers that have suf-

fered from climatic changes. To make no

" bones about speaking bluntly there IS A
' TREMENDOUS DIFFERENCE between

sockets, rheostats, transformers, fixed a.nd
variable condensers. Bear this in mind
when you go looking for trouble in your

Fenway. Remember that the finest parts
—the most efficient parts, regardless of
cost—have been chosen for this set. If
you took somebody’s advice besides mine
in choosing your Fenway parts this trou-
}a_lel shooting .data will' benefit you very
ttle.

Remember that I 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.
I KNOW that my receiver will out-per-
form any other receiver ever designed,
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 in RADIO WORLD, is
months ahead of anything even contem-
plated in radio sets. And the ONLY
reason for publishing the exact instru-
ments used in the original set was
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, the construction of a Super-
Heterodyne ought to be as simple as that
of a 3-circuit tuner; in fact, it really is
much simpler, only there is more of it.
For example, 2 wire leaves a tube socket
(plate) and goes to a transformer (plate),
it leaves that same transformer (grid)
and goes to a tube socket (grid), and so
on to the next transformer and the next
tube. Could anything be simpler than
that?

“Well, then,” you say, “if the construc-
tion of the Fenway is so 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
price is cheap parts. Whenever it hap-
pens that the instruments used are not
responsible for the set failing to perco-
late the trouble can usually be found in
the way the set has been “slung to-
gether.” Many of the letters stated that
the writers were not building a finished
product but were just “fooling around”
trying to “get an idea what it was all
about.” Later (so they said) they would
rebuild the set “on a real panel” and do
a ‘real job.” In between times the set
isn’t working well, and not infrequently
a collection of high-class parts is 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 panel. 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
from knowing exactly about his batteries.
It is even possible to get along without
such seemingly humdrum things as fixed
condensers and grid leaks, and yet these
very things perform deeds no less won-
derful than the magic carpet that trans-
ported Prince Houssain.

An electrician in one of the Broadway
theatres wants to know if it wouldn’t be
better to have regeneration on the first
detector instead of on the first radio fre-
quency tube. The answer to that is,
Have you ever tuned in a station and
wished for another button or knob eor
dial which you could turn? You felt con-
fident that if there was only something
to turn, if merely another binding post,
you could bring in that distance station
with good volume! Well, regeneration
on the first radio frequency tube is that
button or knob—that semething that does

‘enway Trouble Shooting

Now Comes The Radio
“Tug O’ War!’’

S EVERAL weeks ago, Rapio ‘WorrLp's
editors said to me—

“Fenway: How does your Super com-
pare with the Victoreen Super?”

I said: “I know how it compares! But
—How are your readers going to find it
out—unless they build both sets? Merely
saying that one set is more efficient tham
the other is not enough. There must be
concrete proof that one set is superior to
the other.”

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

What I suggested resulted in Rapio
WorLp publishing the Victoreen circuit
simultaneously with the Fenway. And
there you have it!" 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 regeneration—its copper
shielding—its iron-core transformers—its
4 or 9 tube feature—and it, too, operates
from either loop or antenna.

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

Is it the Victoreen or is it the Fenway?

What 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?

If you need more data on the Victoreem
or the Fenway, won’t you please let us
know?

Come on, now, fellows, toss vour hat
into the ring and pick your position im
this Radio Tug O’ Warl

The Geo. W. Walker Company of
Cleveland, Ohio, are with you—and so
is the writer.

Come, come, now!

Tell Rapto WorLp which one you know
is the greater radio set.

Leo Fenway.

the trick. It wouldn't be the same thing
if it was on the detector. Of course,.
that’s the practical side of it; the techni-
cal side will be the same a hundred years
from now anyway.

Two or Three Stages?

“Shall T use two or three stages of
medium frequency amplification?” writes
another. If you’re building a Fenway
use three stages. Three stages operating
at almost maximum efficiency are decid-
edly better than two stages. By meas-
uring the voltage gain per stage you wiil
find that three stages in this receiver
amount to something. It isn’t as though
the last stage was a dud—far from it,
and a little experimenting by any one will
prove this.

“Can the new Acme, Erla or Rauland
Lyric audio transformer be used in the
Fenway?” Certainly. While the writer
uses General Radio audio transformers
he wouldn’t hesitate to recommend any
of the new, large iron core audio trans-
formers now on the market. In fact, a
set has just been completed wusing one
Acme Mu-2 in the first stage and an Am-
ertram in the second stage. Needless to
say, the volume and tone are perfect.

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

(Continued on page 28)
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3 PART II
”I;{E layout of parts, particularly on
the baseboard, determines the phys-
ic:isimplicity of the wiring of a Super-
i:rodyne. Also, physical ease and
¢lilrical efficiency go hand in hand, for
yci seldom encounter any set that is
exi'mely difficult and awkward to wire
thi does not prove tricky in operation.
“"Ii'Victoreen has been so arranged that
cojenience and efficiency are served.
e panel is 7x24". Hard rubber may
wsed to advantage, either plain black
ori the frieze variety, according to the
cojructor’s taste. While there are eight
mdible things on the panel it must not
hejupposed that tuning the set is ac-
capanied by variation of all of them,
foihe rheostat settings, once established,
sehm need be touched, often not for
da;, while the potentiometer is used
prizrably as a volume control and the
tu lsg is done with the two dials on the
vatble condensers.

i

Panel Drilling Directions

hile most constructors will prefer to
obin a panel already drilled and en-
gried, for the benefit of those who de-
sirito do their own drilling the follow-
i1, irections are given:

“ere are four horizontal planes. One
is ' up from the bottom of the panel
arion this line are located the switch,

S, thich is at center on a left-and-right .

msurement, and the final audio jack,
J3vhich is centered 134" from the right-
hzi side of the panel. On the next high-
eshlane, 134” up from the panel bottom,
ar'the loop jack, J1, and the four rheo-
sts. Left to right, these rheostats actu-
atjthe filaments of the following tubes:
tu'r tube, or so-called modulator or first
dector, designated (1) in the diagram,
thl rheostat being R1, 30 ohms; three

intmediate amplifying tubes, governed
bya 6-ohm rheostat, R4, and designed
atyibes (3), (4) and (5); another 30-ohm
rhistat, R2, this actuating the oscillator
tu{ (2); and another 6-ohm rheostat,
Réwhich controls the detector and two
ato tubes (6), (7) and (8). These four
rhistats have their shafts positioned
fra the left-hand side of the panel as
folws: 234", 954", 1434" and 1814”, and
in‘he same order their resistance is 30
ols, 6 ohms, 30 ohms and 6 ohms. The

The Victoreen

_ HOW the Victoreen panel looks when friezed h

ard rub
B4 Det.,, B— and A—.

loop jack is on the same plane, 134" from
left.

cupied by the first audio jack, J2, which
is 234" up from panel bottom and 134"
from the right-hand -side of the panel,
thus being directly above the final audio
jack. As this final audio jack, J3, is of
the filament-control type, it will be nec-
essary when plugging in only one audio
step to turn the rheostat next to this jack
a little to the left, because the one less
tube in the chain (two instead of three)
makes it advisable to incorporate more
resistance in the filament circuit.

The next or middle plane is occupied
solely by the center shafts of the vari-
able condensers, Cl1, C2. These are 314"
from top or bottom of the panel and
are located respectively 634" from left
(for the tuner condenser) and 6%’ from
right (for the oscillator condenser.) The
final plane is exclusively occupied by the
potentiometer, R3, which is directly above
the switch, that is, on the middle per-

pendicular line, 4” up from bottom of the

panel.

This accounts for everything that
shows on the panel, with the exception
of two dial pointers, which are placed so
that the pointers all but graze the peri-
phery of the dial, and the holes for base;
board mounting screws. These mounting
holes are four in number, measured 2"
and 634", 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 this size panel and baseboard,
and it is therefore a tribute to the con-
structional design of the Victoreen 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 easier to secure it tightly to the
panel by means of wood screws. No brass
angles should be necessary to add se-
curity to the screw mounting method.
As for the depth of the baseboard, al-
though 834" usually is recommended, one
should know first the depth of the cab-
inet he will use, for most cabinets are
not more than 834" deep, hence trouble

An exclusive horizontal plane is oc-.

Panel, Baseboard, -

ber is used. The battery cableleads are tagged A+, B+ Amp,

~
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" Layout of Parts

i

i
would develop. Ita is well to know there-
fore that if you possess a cabinet which
has an inside depth of 815" that you may
procure a baseboard of that depth, or
even 8" deep, or may saw down one
which is deeper than desirable, not mak-
ing it less than 814", however. The parts
mounted on the baseboard will find their
proper places if 814x23” dimensions are
used.

The Placement of Coils

The determining factor in the base-
board layout is the placement of the
coils. These are six in number—the an-
tenna coupler, L1L2, type 160, the oscil-
lator coil, L3L4LS, type 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 second detector.

Some may have noted that a diagram
last week 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 quality. The commercial coils
are the antenna coupler being marked
“coupler,” so that no difficulty will be
encountered in determining which is
which. The four intermediate frequency
transformers are interchangeable, but the
antenna coupler and the oscillator coil
are not. ‘

The Position of the Encountings

Brass right-angles are provided with
the coil kit for mounting the coils to the
baseboard. An awl should be used to
start the hole for the antenna coupler
mounting. This hole is 174” from the
left-hand side of the baseboard 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
of the antenna coupler, which is placed
at right angles to the panel. Next place
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Schematic Diagram of Set
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THE VICTOREEN Super-Heterodyne, shown in schem-ntic form.
last week. The tubes are (1) tuner or first detector;

the oscifllator coil. This is 1034” from
the left and 334" back, measured from
the panel side of the baseboard. The
mounting is behind the oscillator coil
and the coil is placed parallel with the
pane, that is, at right anges to the an-
tenna coupler,
. Now for the intermediate frequency
‘transformers. These are mounted at an
angle of about 45 degrees to the panel,
(but they are secured to the baseboard).
The holes for the mountings are to the
left of the intermediate transformers and
are located on a line 64" back from the
panel edge of the baseboard. distanced as
follows from the left-hand side of the
baseboard: 5", 8%”, 1134” and 15".
The centers of the seven sockets are
434" back, that is, in line with the center
of the antenna coupler, and are distant
from the left as follows: 315”7, 634", 1014”,
13%4", 1674" 1914” and 22Y;"”. The oscil-
lator tube is in front of tube (5), the
distance between socket centers being

234",

The audio transformers are placed with’

their primaries (P) to the left and their
secondaries (S) to the right.
This accounts for everything on the

(7) and (8), first and second audio.

panel and everything on the baseboard.
Note the absence of any antenna-ground
binding posts. Of course these may be
included by any who so desire, other-
wise the antenna and ground may be
connected directly to the posts therefor
provided on the antenna coupler. Also
no terminal strip (binding posts for bat-
teries) is used, since the cable carries
uninterruptedly to the batteries. Where
the A minus is connected from cable to
set an extra lead, flexible of course, may
be put in for the C plus connection, while
C minus may be a flexible or ' stiff
lead from the audio secondaries to the C
battery itself. This will depend on where
one 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 wiring directions.

[This concludes Part II of the article on
the construction of the Victoreen, an 8-tube
Super-Heterodyne. Part I was published in
the February 20 issue. Part III, which
brings to a close the wiring data, will be
published mnext week, issue of March 6,
while subsequently tuning and trouble-shoot-
ing data will be printed].

Why Care Is Needed
Moving Set About

IN DISCONNECTING, "  first re-
move the cable leads at the battery
end, whether the battery is com-
posed of dry cells, as shown in the
photo, or is a storage battery.

When a set is to be moved from one
focation to another be sure that the first

thing you do is to disconnect the lqud-
‘speaker. Usually the plug and jack
system is used, so simply pull out the
plug. Where phone tip jacks are used,

remove the speaker tips from these in- -

dividual jacks. Next remove the battery
cable connections at the battery end, and
the cable may be rolled up. It is a mis-
take to remove the battery cable con-
nections at the set before removing them
at the battery, because a couple of leads
may collide for a fraction of a second
and you may blow out your tubes.

The reason for removing the speaker
connections before doing anything else
is that this piece of work is sometimes
forgotten entirely, and when one lifts the
set he walks a few paces, then yanks the
speaker from +#able to floor. Cone
speakers in particular suffer dire conse-
quences when this happens. Indeed, some
of the articles published in magazines,
describing how to “improve” your cone
speaker by substituting soft cardboard for
the normal paper diaphragm may have
been inspired by a personal necessity fol-
lowing the aforementioned disaster.

The pictorial diagram of the same hookup was published
(2) oscillator; (3), (4), (5), intermediate amplifiers; (6), second detector;

&

LIST OF PARTS

Four Victoreen RF transformers, No.
170.

One Victoreen antenna coupler, No.
160 (L1L2).

One Victoreen oscillator coil, No. 150.

Eight Kurz-Kasch standard Bakelite
sockets. 5

Two .0005 mfd. Hammarlund SLF con-
densers (Cl1, C2).

Two Kurz-Kasch E-Z-Toon Vernier
dials.

Two .00025 mfd. grid condensers, with
mountings (C3, C6).

Two 2-megohm grid leaks (R3, R5).

One .001 mfd. fixed condenser (C7).

One 1.0. mfd. bypass condenser (C8).

One " 400-ohm Victoreen potentiometer
(R3).
RT)wo 6-ohm Victoreen rheostats (R4,

6).
Rz'l)'wo Victoreen 30-ohm rheostats (R1,

Two Meloformers.

One 7x24" drilled and engraved panel.

One baseboard (8%x23” usually recom-
mended, but even 814x23” will suffice and
fit usual cabinets).

Two{ No. 104.
jacks (J1, J2).

One No. 103 Carter single automatic
filament control jack (J3).
