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Tips for the Radio
Amateur Constructor

CHAPTER 1
Choice of Radio Parts

HILE it is true that some radio stores charge less than

others for certain supplies, it is of the utmost importance

that only the best quality of parts be used if the constructor
wishes to build an efficient set.

It is therefore advisable to purchase only standard parts of
well-known make which have been tested and approved by labora-
tories such as those conducted by The Radioc News, N. Y. Evening
Mail, The Sun-Globe and other reliable institutions.

“A chain is only as strong as its weakest link.” As this adage
fittingly applies to a radio set made up of a number of parts, it is
well to remember that just one defective piece of apparatus is
enough to prevent the proper operation of the entire set.

The following are a few points to keep in mind when making
your selections:

Variable Condensers

The distance of air space between all of the plates should be
equally uniform. The plates must be smooth and free from any
burr or ragged edge.

L,

A1

Fig. 1.—The proper tension on the shaft of this type of vari-
able condenser holds the rotary plates in any position.

Turn the rotary plates back and forth as far as they will go
and see that the plates make uniform clearance throughout the
entire scale. A slight bend or burr on any of the plates will
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TIPS FOR THE RADIO AMATEUR CONSTRUCTOR

robably cause them to come in contact with each other and there-
y prevent the instrument from working.
There should be suitable means for keeping sufficient tension
on the rotor shaft to hold the plates in any position they are set,
but at the same time the shaft should rotate smoothly.

GCOUNTER BALANCE.
ON OPPOSITE END
OF SHAFT

Fig. 2.—~Counter-balanced type of variable condenser.

Although the plates are usually made of aluminum and con-
sequently very light, the combined weight amounts to enough to
cause them to turn to the low point, because the mass of weight
is eccentric (off center). See Fig. 1. The shaft, therefore, should
not turn too freely. .

There are condensers on the market which have a counter-
balance attached to the shaft so that the rotary plates remain

L1y

Fig. 3.—Variable condensers of the plate-balanced variety.

steadfast in any position, Fig. 2. There are others which have their
plates divided in both halves of 360 degrees, i.e., half the number
of plates on one side of the shaft and half on the other. The sta-
tionary plates of this type of condenser are also divided, which thus
gives an even capacity between both halves of the circle, Fig. 3.

These two latter mentioned condensers are known as
anced condensers.
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Variometers and Vario-Couplers

There is no doubt that the molded type of variometer and
vario-coupler presents a finer appearance than the square wooden
type, Fig. 4. However, by actual test, there is little difference in
the efficiency of either instrument, provided the wooden type is one
which is treated with a waterproof varnish to keep out moisture.

Tig. 4.—A variometer of the wooden type.

There should be very little shellac on the windings, as this
causes a distributed capacity effect which is undesirable.
In order that there will be no loose or poor connections, the

Yeads from the rotor winding should make good electrical contact
with the terminals on the instrument.

Fig. 5.—Molded and basket-wound variometers,

A good design is one in which the leads are attached to flexible
wires called “pig-tails,” which pass through a hollow shaft and
connect directly to the binding posts. See Fig. 7.

In some instruments, the shaft is made of two separate pieces,
one wire being connected to one part and the other wire to the
opposite part. In this case, the terminals are connected to the

7



TIPS FOR THE RADIO AMATEUR CONSTRUCTOR

metallic bearings jn which the two ends of shaft rotate, Fig. 8. The
resistance of this arrangement depends upon the contact between the
shafts and bearings,

LAY

Fig. 6.—To the left is shown a vario-coupler having a woeden
rotor and a molded type on the right.

It is, therefore, necessary that suitable means be provided for
a uniform spring tension between the bearing and shaft.

Besides the molded and wooden types, there are several ex-
cellent designs with the open or skeleton windings—that is, the

WIRES SOLDERED TO PIG-TAILS

HOLLOW

RSN,
PURRRINREARN

WINDING ON ROTOR

A FLEXIBLE PIS-TAILS WHICH ARE
ATTACHED TO BINDING POSTS.
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Fig. T—Showing how “pig-tail” leads are connected im the
rotor or a variometer or vario-coupler.

coils are first wound on forms and then given a light coat of a
special insulating preparation to hold the layers together and when
dry the form is removed.

Some of these are what is known as the “basket” type, Fig. 5,
so-called because of the peculiar style of winding—the wires criss-
cross one another similar to the way in which a basket is woven.

8
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Regardless of what type you select, be sure that the current
can pass through substantial contacts, for it must be remembered

THERE MUST BE SOME METNOD TO
INSURE GOOD CONTACT BETWEEN
74 BEARINGS AND SHAFT AT POINTS
INDICATED S
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<—WIRES RUNNING TO BINOING POSTS

Fig. 8.—A solid metallic rotor shaft divided in two parts with
leads from windings connected directly to them.

that the amount of electricity with which we are dealing in radio
reception is very, very small, and therefore the resistance of every
instrument must be kept as low as possible.

Transformers

It would be easy to write a volume on the subject of trans-
formers alone, but as this chapter is intended solely as a guide
in selecting parts, only a few words can be said in regard to the
various instruments which go to make up a complete radio set.

There are so many types of transformers on the market, each
of which has its advantages, that it is a difficult matter to give any
absolute advice on the subject.

Some are shielded, others unshielded. Then there is an open
core type and a closed type. Some designs are round, others
square. See Fig. 9.

It may seem like dodging the issue, but it is the author’s opin-
ion that probably the best advice which can be given is to suggest
that you purchase any one of the higher-priced transformers, and
let it go at that. A cheap transformer is worse than useless.

ith the exception of the vacuum tube, there has probably
been more money spent in experimental research work for the de-
velopment of an efficient transformer than on any other device
used for radio transmission and reception.

In the first place, the size, and the shape of the core is ex-
tremely important, also the size, and the number of turns of wire

9
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on both the primary and secondary and the position of the windings
with respect to each other as well as to the core. In other words,
the correct design of a transformer cannot be guessed at, but must
be worked out by engineers with years of experience in this class
of work.

Another reason why an efficient transformer cannot be pro-

duced cheaply is that it is necessary to wind about a mile or more
of wire on the secondary, and the size of this wire is about the

Fig. 9.—Types of audio frequency transformers of various shapes.

same as a human hair. Great care has to be exercised in winding,
as the insulation is readily injured and the wire itself is very
easily broken.

In a well-built transformer, the coils are impregnated with an
insulating compound which is heated to just the risht temperature
to cause it to flow through all parts of the coil and then it is sub-
jeeted to a vacuum process to remove any air bubbles which may
have formed in the compound.

It can, therefore, readily be seen that a transformer must
necessarily be an expensive itemm and nothing that is “cheap” can
possiblyt.compare with a well built and carefully designed in-
strumen

Sockets

.. In purchasing a socket, be sure to get one which is solidly
built, and above all see that the contacts are rigidly set in place.
A poor connection belween the prongs on the tube base and the
contacts in the socket is one of the chief reasons why a set often
refuses to work.

10
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Vacuum Tubes

Occasionally it is possible to obtain g good so-called “bootleg”
tube, but it has been the sad experience of most amateurs to find
that the “bootleg” tube is a short-lived affair and that it would
have been cheaper in the end if they had bought one of a standard
quality.

still further as detectors and amplifiers.

Before making your purchase it is well to consider what source
of power you expecf to use for lighting the filament.

The 11is a dry cell detector and amplifier tube which may
Pe used in a standard socket by means of attaching an adapter
%o its base. It can also be used with a special WD11 socket, made
for this tube, . .

The WD 12 is a similar tube; the only difference being that
it is designed to fit a standard socket. Both of these use a small
amount of current and give excellent results, but of course do
not have quite as great a range as some of the larger tubes which
useé more current and operate on a storage battery. The larger
tubes consume more current but give greater range.

The U. V. 199 is an especially small tube which operates on
dry cells and consumes a minimum of current. It may be used
either as a detector or amplifier. A special socket or an adapter
to fit a standard socket is also required for this tube,

One of the best detector tubes is the U, V. 200, which is oper-
ated on a 6-volt storage battery, The “B» battery voltage should
be about 18. It is well worth the trouble to try out several volt-
ages for the plate circuit, as this tube is very critical and there-
fore requires the volatge to be just right.

en the proper plate voltage is obtained, the results frem
this tube are most satisfactory and although severa] later types
have been put op the market, the U, V. 200 still remains a ve.
popular tube when a storage battery is used to light the filament.

Rheostats

When purchasing a rheostat, make sure to get one of a proper
resistance, i.e., a resistance the manufacturers of the vacuum tube
advise to use with the particular tube, If g rheostat of a lower
Tresistance than is called for be used, an additional resistance unit
may be connected in the filament cireuit of the set.

ordinary type of rheostat is all that is necessary for am-
plifier tubes, but much finer adjustment can be made with a
venier type for use in connection with the detector t2be which
requires finer regulation,
Panels

Panels are usually made from one of three different kinds
of material. The cheapest of these is plain hard rubber, which is
very easy to work,

11
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- Due to sulphur used in the manufacture of hard rubber, it has
a tendency to become discolored, turning a sort of greenish hue.
It is also sensitive to changes in temperature and is apt to warp
out of shape easily if subjected to any strain, such as mounting
heavy instruments on it.

There is a special composition of hard rubber compound being
sold by radio dealers which has been prepared especially for radio
apparatus and which the manufacturers claim overcomes the ob-
jections to ordinary hard rubber. This material is about as easy
to drill and work as the cheaper compound.

The most extensively used material for panels is that which
is made by manufacturers licensed to produce the composition
originally known as “Bakelite.”

There are several firms making this composition, the best-
known trade names of which are “Bakelite,”” “Celeron” and
“Formica.” This is not as easilg worked as hard rubber compo-
sition and particular care must be exercised in handling it.

The method of drilling, sawing and working panels, is clearly
explained in Chapters VI and VIL

Metal can also be used for panels by providing some means
of insulating the instruments from it.,

Glass has also been used, principally for exhibition apparatus
where it is desired to have all of the instruments visible.

If you are about to build a set, remember that the panel should
be purchased after all the other parts have been secured, and
measured to determine the exact layout. The same thing applies
to the cabinet.

The point is, that you should know exactly what you are going
to do before you start to do it. When you have decided just how
the instruments are going to be laid out, you will be able to de-
termine the proper size of the panel.

Cabinets

The selection of a cabinet is largely a matter of personal taste
and the amateur who possesses ingenuity enough to construct his
own set, should have no difficulty in selecting a suitable cabinet to
encase it.

It should be designed as nearly dust-proof as possible and
the cover should be large enough to allow easy access to all of
the instruments in case of trouble,

Unless you have the proper facilities for doing the work, it is
a wise plan not to attempt to build your own cabinet.

Manufacturers who are equipped to make lock-corner or dove-
tailed boxes can turn out a cabinet which has a finish that is hard
to equal.

If you are determined to build your own cabinet, be sure to
obtain well-seasoned or kiln-dried wood, free from knots and cross-
grain, otherwise the cabinet may become warped and twist every-
thing out of line,

12
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CHAPTER II
What Type of Set to Build and Why

s THERE are several hundred possible combinations for hook-
A ing up a receiving set it would be impossible to attempt to
discuss the features of each type in a single chapter of this
book. We will therefore mention only a few of the well known
and widely used circuits, with which the American amateurs have
accomplished such splendid results.

Fig, 10.—A Short Wave Regenerative Receiver

If the novice really wishes to “start at the bottom and build
up,” he will select a crystal receiver for his first attempt. Such
a set is not only inexpensive, but is also easy to construct, and
may later be converted into a single tube receiver by using some
of the old parts and adding a few new ones.

Although a crystal detector is seldom able to pick ug broad-
cast stations more than 30 miles distant, it has two decided advan-
tages over most of the vacuum tube receivers.

In the first place a good crystal set is capable of reproducing
the original sound without any distortion and without any noises
as are often experienced with a tube set. Another advantage of
the crystal type of receiver is that no battery is required. “How
to Make a Radio-Phone Crystal Set,” published by The Consrad
Co., New York, describes how to build a very efficient crystal re-
ceiver which may easily be converted into a tube set.

The beginner who starts with a crystal set usually ends up
with a four or five tube outfit, very much in the same manner as
the man who buys his first auto. He invariably wants something

13
Ilustration by courtesy of The Consrad Co., Inc.
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better. About the time he has learned to drive his Ford well
enougH o keep it off the sidewalk, he has visions of a Rolls-Royce.
So after building a crystal receiver, the next step is a single tube
set, and, later on, a muitiple tube outfit.
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Fig. 11.—Wiring diagram of the Short Wave Regenerative
Receiver shown in Fig. 10.

One of the simplest types of tube sets to build is what is
known as the Short Wave Regenerative Receiver (single circuit
type). Such a set is shown in Fig. 10 and the wiring diagram of
the same, Fig. 11.

Fig. 12.—Detector and amplifying units for use with the Short
Wave Regenerative Receiver.

Due to the winding on the coil, which is of the closed circuit
type, the resistance of the antenna or primary circuit is very
low and, therefore, it is possible to pick up signals from a very

14
Illustration by courtesy of The Consrad Co., Inc.



