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All About 
Radio Parts 

CHAPTER I 

COLLECTION 

Antenna Equipment for the Reception 
of Radio Waves. 

Although many problems concerning the theory of radio 
wave activity are said to be yet unsolved, it still remains 
that radio waves, electrical in nature, are emitted from the 
transmitting aerial and travel out in all directions. When these 
waves meet with a conductor in their path, they induce a feeble 
current of electricity therein, and when this electrical current 
is passed through certain instruments, it is made to reproduce 
music, speech or code signals, depending upon the character of 
the transmitter. 
We will first concern ourselves with the best methods of 

collecting these radio waves. The device used for this purpose 
is called the aerial or antenna and is classified in two types, 
namely, the capacitive and inductive. Every aerial has either 
a large capacity or a large inductance. Thus, when we elevate 
a wire or a number of wires above the earth a capacity is 
formed between the wires and the earth and we have a 
capacitive antenna. When a wire is wound in a coil or loop, 
we have formed a loop aerial, which is an inductive aerial. 
The capacity aerial has proven the most satisfactory under 

average conditions and can be readily constructed at a low 
expense. The first thing to consider is the kind of wire to be 
used. At the present, there are available a number of different 
types of conductors intended for aerial construction. Among 
these various kinds include, solid copper, steel wire with a 
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ALL ABOUT RADIO PARTS 

copper coating, stranded copper wire, braided wire, and lastly 
a copper strip. See Fig. 1. Bearing in mind that the electric 
current induced in an aerial is of very high frequency, and flows 
on the surface of the wire, it is clear that the conductor having 
the largest surface for the current to flow on, will have the 
lowest resistance. For this reason, a stranded wire is prefer-
able since it has the largest surface area. Copper clad wire has 

STEEL 

SOLID COPPER 1 
CLAD STRAND 

Fig. 1. Cross-sectional view of the 

16 BRAIDED BRASS OR 
STRAND COPPER 

TRIP 
various conductors used for aerials. 

as low a resistance to these currents as a solid copper wire of 
the same size, but it is much stronger on account of its steel 
core. The copper strip has a larger surface area than a solid 
wire of equal weight. The braided wire is slightly better than 
stranded, because it is composed of a number of strands so 
arranged as to make its circumference larger. Preference 
should then be given to either stranded or braided wire. 
The next step is to determine a means to support the aerial 

wires. A low aerial is more selective than a high one. There 
is a tendency toward encouraging the use of low aerials which 
is advocated by broadcasting stations. This height is sug-
gested to be about ten or twelve feet above housetops. The 
length is another important factor. In order to tune properly, 
the length of the aerial, including lead-in and ground wire, 
should not be more than 150 feet. A single strand of wire 
supported by two ten-foot masts, made of wood or iron pipe, 
makes a good form of antenna equipment. Lengths of one-
half inch conduit are very suitable and can be fitted at the top 
with an awning eye to attach a pulley, and with a flange at the 
bottom to mount on a block of wood as a base. Guy wires can 
be wrapped around the neck of the eye and fitted with turn-
buckles to adjust their tension. 
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ALL ABOUT RADIO PARTS 

The insulation of the aerial should be given close attention. 
Both ends of the wire are fitted with insulators as shown in 
Fig. 2 and the wire lead-in should be fastened to porcelain 
knobs to prevent it from touching the side of the building. 

Fig. 2. How an insulator is attached to a single wire antenna. 

lead- in 
Aerial 

Connector 

Fig. 3. Insulating multi-wire aerials. Note the location of the insulators 
and the place where the lead-in is taken off from in each case. 

When more than one wire is used in the aerial, they are sup-
ported by a spreader or by a hoop. In the former case insu-
lators are attached to each wire. The wires should be spaced 
at least two feet apart and the leads from them brought 
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ALL ABOUT RADIO PARTS 

down to an aerial connector as shown in Fig. 3. In the hoop 
type, the wires themselves may form the bridle to the hoop and 
only one insulator be used. There is little or no advantage in 
multi-wire aerials for reception purposes as a single strand 
will be found just as efficient and effective. Often it is possible 
to support the aerial wire from a surrounding structure, and it 
is safe to do so if the wire is carefully insulated therefrom and 
not permitted to come within ten feet of the building at any 
point. 
The lead-in should enter the building through an insulating 

tube of porcelain, glass or moulded bushing to prevent loss of 
current by leakage. The inside wiring from the lead-in can be 
No. 14 rubber covered copper wire such as that used for 
electric light wiring and should be run in as direct a line as 
possible to the receiving set. 

Fig. 4. Different types of vacuum lightning arresters and a ground 
clamp. The arrester on the left is especially designed to be used out 
of doors and therefore it is attached directly to the antenna wire as 

shown. 

The question of lightning protection now arises, which is 
vitally important; in fact, the insurance companies demand 
that an improved type of lightning arrester should be installed. 
With a receiving set, a lightning switch is unnecessary, and a 
lightning arrester is all that is required. Arresters are of two 
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ALL ABOUT RADIO PARTS 

general types; they are the air discharge and vacuum dis-
charge. See Fig. 4. One terminal of the arrester is connected 
to the aerial lead-in and the other terminal is connected to a 
water pipe by means of No. 14 copper wire. Connections to 
the pipe should be made with a ground clamp as shown. 

Fig. 5. One of these plugs used in connection with an electric light 
socket, utilizes the system of wiring for an aerial 

The pipe is first thoroughly cleaned and the clamp tightened 
in place. The ground wire is then soldered to the clamp. The 
ground wire to the set may be of No. 14 copper wire and con-
nected to a water, steam or sewerage pipe in the same way so 
that a good ground connection is obtained. It is well to bear 
in mind that an aerial is no better than the ground used and it 
pays to have a good ground connection if the best results are 
expected. In all cases where grounds are made to pipes, make 
use of the ground clamp. 
The fact that an insulated conductor will collect radio im-

pulses has led to the introduction of the socket plug aerial 
which is simply a device for connecting the set to the electric 
lighting system and thus using the wiring as an aerial. These 
plugs are of several types and styles but are identical in prin-
cipal, Fig. 5. It being necessary that they take the radio cur-
rents from the wires without drawing the lighting current; 
therefore they employ small fixed condensers which pass radio 
currents into the set but hold back the lighting current. They 
have been found to work exceedingly well under some condi-
tions, but are complete failures under others. It all depends 
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upon how the lighting wires run, the distance to the trans-
former, and a number of other factors. The only method of 
determining their usefulness in any given place is to try them. 
When proven successful, they are a very satisfactory form of 
aerial, being almost free from static disturbances and fairly 
selective. 

Fig. 6. The spring antenna is installed by simply stretching it between 
two opposite corners of a room and bringing a lead down to the set. 

Another form of energy collector is the spring aerial which 
is simply a long spiral spring about two inches in diameter, 
Fig. 6. When stretched out to a length of twenty feet inside a 
room, it works very well on local stations but is not as efficient 
for long range reception as an outdoor aerial. It is essentially 
of the capacity type but also inductive for reason of its being 
coiled. 
We now come to the inductive type of aerial which takes 

the form of a large coil of wire wound either in a spiral or 
a flat coil called the loop aerial. See Fig 7. These are made 
in different sizes and types and are about equal in efficiency, 
the difference being that the smaller the loop the more selective 
it is and of course the energy received is also less. There is 
little advantage in placing this type of aerial outdoors as it can 
be conveniently mounted on top or stood alongside of the radio 
cabinet and will work equally as well. Connection to it should 
be made with flexible wire so it can be rotated and advantage 
taken of its directional properties as will be described later. 
The loop is very selective both for reasons of its small size and 
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its directional effect which reduces static interference to a min-
imum and is used where an outdoor aerial is not permissible 
or for portable purposes when the loop can be folded. 
Tuning with a loop will be taken up in the following chapter, 

but a few words here to explain its directional features will 
be fitting. 
We know that radio waves travel in a straight line, spread-

ing out from the transmitter like ripples spread out on 
water from a stone thrown in a pond. When we turn the 
aerial with its flat side toward the. transmitting station, the 
waves strike both sides of the loop at the same time, and the 
currents induced in both sides oppose each other and no cur-
rent flows. Whereas, when the aerial is turned with one side 

Fig. 7. Two loop aerials. The one on the left is known as the spiral 
type and the one on the right, the Solenoid type. 

pointing directly to the station, the waves strike one side before 
they strike the other and induce a current in the winding which 
flows in the loop and acts upon the receiving set. Therefore, 
the signals from a station will be reduced to a minimum by 
turning the aerial with one of its flat sides toward that station, 
and they will be brought in with maximum intensity by point-
ing the loop in the direction of the transmitter. No ground is 
necessary with a loop and it may be considered as the secon-
dary circuit of a two circuit tuner which will be described later. 



CHAPTER II 

SELECTION 

Apparatus and Methods of Tuning. 

The radio tuner is simply a device used to select the signals 
from a desired sending or broadcasting station and to elimi-
nate all others. The aerials or collection equipment described 
in the last chapter will pick up all radio waves passing them 
and the various waves will induce currents of different fre-
quencies and intensities in the aerial circuit. The function of 
the tuner is to select from this mixture of currents that par-
ticular one induced by a desired station, and prevent all others 
from reaching the detector. 

Since the currents differ chiefly in their frequency or the 
number of times per second they flow back and forth in the 
aerial circuit, our method of selection is confined to devices 
that will alter or control the character of the circuits so that 
one particular current can flow freely in that circuit and others 
of a differing frequency will encounter difficulty. This may 
be a little clearer if an example is given. Let us say that the 
current from one broadcasting station has a frequency of 600,-
000 cycles per second, or flows back and forth in the circuit 
that many times in the course of one second, which corresponds 
to a wave-length of 500 meters. Now if we adjust the aerial 
circuit so the first wave striking the aerial sends a current 
flowing down it, and the character of the circuit is such that 
will allow the current to flow back to the top of the aerial at 
the instant when the next wave, arriving 1/600,000th of a sec-
ond later, strikes it and induces another current exactly in 
step with the first, the current in the aerial will be strengthened 
and each wave will be in step with those proceeding, thus build-
ing up the aerial current. The aerial is then said to be "in tune" 
with the transmitter. All waves of a different frequency strik-
ing the aerial will not be in step, and will result in one wave 
partially neutralizing the preceding one, and they will be so 
weakened as not to affect the detector. 
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By connecting inductance and capacities in a proper manner 
and providing means for adjusting them, we can control the 
characteristics of the circuit and thus make it respond to one 
wave-length or frequency. It will be found that adding induc-
Wee in series increases the wave-length of the circuit; con-
necting a condenser (capacity) across an inductance will also 
increase the wave-length. Connecting a condenser in series 
will shorten the wave-length. 

MM.! 

Fig. 8. Three arrangements of inductances. On the left is shown a 
variometer, in the center a honeycomb coil, and on the right a spider. 

web coil. 

Inductances take various forms; the simplest is the tapped 
coil, the honeycomb coil, the variometer, the vario-coupler, 
and the sPiderweb coil. See Fig. 8. With the first, the induc-
tance is varied by means of taps so that more or less wire 
may be switched into the circuit. With the honeycomb or 
spiderweb coils, the inductance value is fixed, but the circuit 
is adjusted by varying the capacity of a condenser connected 
across it. The variometer varies the inductance in an entirely 
different manner. This instrument consists of two windings 
usually wound in a spherical shape. One winding on a ball is 
arranged to turn inside the other. The two windings are con-
nected in series so that the current will flow through both. 
Now when the ball is turned so that the current will flow 
through the two windings in the same direction, the two wind-
ings will assist each other and the highest value of inductance 
obtained. When the rotor is turned so that the current flows 
through the two windings in opposite directions, the inner wind-
ing no longer assists the outer winding but they oppose one 
another and the lowest value of inductance is obtained. Thus, 
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it is obvious that the inductance in the circuit is controlled by 
adjusting the relation between the two windings. 

It will be seen that we have at our disposal a number of 
methods for tuning the aerial curcuit, as shown in Fig. 9A. We 
can make use of a coil having both single-turn and multi-turn 
taps, so that with two switches the amount of inductance can 
be varied in the circuit. All the circuits in Fig. 9 show what 
are termed as single circuit tuners; that is, only the aerial 
circuit is tuned. Connections to detecting devices are made to 
the terminals as shown. Where sharper tuning is desired, a 
tapped coil is used with a variable condenser in the ground 
lead as indicated in Fig 9-B. Here the taps can be far apart, 
the condenser serving to tune the circuit closely. Where a long 
range of wave-lengths are desired, honeycomb or spidervveb 
coils are used and all the tuning is done with a variable con-
denser, as shown in Fig. 9-C-D. Each size coil covers a dif-
ferent range of wave-lengths and it can be placed in the cir-
cuit by means of a plug adapter provided for this purpose. 

Fig. 9. How inductances and capaeties may be used to tune the aerial 
circuit. 

A variometer connected into the aerial circuit will serve to tune 
it, Fig. 9-E, although the variometer alone does not tune the 
circuit as sharply as the other methods. All these tuners will 
work with the various aerials mentioned in the previous chap-
ter except the loop, which will be explained later. 
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Single circuit tuners are used very extensively and are fairly 
selective when used with a low and short aerial. They give 
louder reception than other types of tuners, but they will not 
tune out local stations very well. This is due to the fact that 
the currents induced by the local stations are strong enough 
to affect the detector regardless of how the circuit is adjusted. 

Fig. 10. Coupling devices as used for varying the relation of inductances 
or coils. 

Therefore, when long distance work is to be done through local 
interference, some means for increasing the selectivity must 
be used. When a single circuit tuner is adjusted or tuned to 
receive one station and a number of others are operating on 
approximately the same wave-length, they are sometimes strong 
enough to interfere. Therefore, we must have some means 
of selecting only the desired wave and eliminating the others 
almost completely. To do this, use is made of a coupled tuner 
or what is termed a double circuit tuner. 
The two-circuit tuner works on the principle that the mag-

netic field set up around the aerial tuner, when currents flow 
through it, can be made to act on another coil and induce cur-
rents in it. For this purpose, vario-couplers, honeycomb and 
spidenveb coils and the older form of loose coupler are used. 
Fig. 10. The vario-couplers are of two types, the 90° and the 
180°. They differ only in that the rotor or secondary windings 
are so arranged that it requires a quarter turn or 90° rotation 
of the control knob to give the full range of coupling between 
the coils in one case and a half turn or 180° in the other. The 
900 vario-coupler has its rotor arranged so that its shaft is at 
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right angles with the stationary winding or stator. When the 
windings on the rotor are paralled with the winding on the 
stator the coupling is closest and more of the aerial circuit 
energy will be transferred to the secondary or rotor winding. 
When turned at right angles, the coupling is loose. 

Voriometer 
1 
1 

Rotor of 
Vario- coupler 

Fig. 11. How coupled circuits are connected and tuned. The first is a 
tapped vario-coupler, the second honeycomb coils, and a third a vario-

meter. 

In the 180° type, the rotor is set at an angle of 45° with 
the stator so that in one position the two are parallel, but by 
turning the rotor one-half a revolution, the windings will be 
at right angles giving loose coupling. The advantage lies with 
the 180° type, for much closer adjustment of the coupling is 
possible. 
Honeycomb and spiderweb coils are arranged on piv,ots so 

that they can be swung close together or separated to adjust 
the coupling between them. The loose coupler which is now 
rather out of date, employs two coils with the secondary coil 
sliding into the primary or aerial circuit windings. 
When a coupling device is employed, some means must be 

provided to tune the secondary circuit and we have recourse 
to the same methods as used in the aerial. Thus in Fig. 11 we 
can shunt a variable condenser across the rotor of the vario-
coupler or the honeycomb or spiderweb, as the case may be. 
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In no instance should this condenser be greater than a 23 plate 
or .0005 Mfd. or the signal strength will be reduced. An alter-
native method of tuning is to place a variometer in series with 
the detector lead in any of the circuits as shown in the dia-
gram at the right. The function of the third coil on honey-
comb and spiderweb mounts will be taken up later. 
The action which takes place in the coupled or two circuit 

tuner should be fairly evident. The aerial circuit is tuned to 
the desired wave-length to which it will be most responsive. 

V 
Fig. 12. The nntuned primary circuit and method for tuning a loop 

Then the secondary circuit is also tuned to the same wave-
length, and the coupling between them varied until only the 
desired station is heard. There is a slight loss in energy when 
this transference from one circuit to the other isr effected, but 
this is offset by the fact that the secondary circuit can be made 
of a low resistance and the currents therein can flow freely 
and build up in the manner described in connection with the 
tuned aerial. In addition, the lower resistance of this circuit 
results in sharper tuning. It is well to bear in mind that resis-
tance in a radio circuit makes the tuning broader and the set 
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will not be as selective. When a single tuned circuit is used, it 
is absolutely necessary that the resistance of the aerial and 
ground connection be kept as low as possible; hence, the impor-
tance of good ground connections and stranded aerial wire. 

Fig. 13. Variable condensers of the three styles as mentioned. Left 
to right they are, the intersecting plate with vernier device, the mica 

dielectric, and the book type. 

Extensive use is made of what is called the untuned primary 
circuit. See Fig. 12. This type employs 15 to 30 turns of wire 
in the aerial circuit without any means for tuning. The prin-
ciple of operation does not differ from other two circuit tuners, 
although all the radio currents are permitted to flow in the 
aerial circuit without being tuned. The secondary circuit is 
closely coupled to the aerial circuit or primary coil, and by 
properly tuning the secondary coil, it will pick up the currents 
of a desired station and neglect the others. 
The loop aerial can be compared to a double circuit tuner 

in that it might be said that the loop, being shunted by a vari-
able condenser for tuning porposes, is loosely- coupled with 
the radio waves and absorbs only a small part of the energy 
but selects stations to which it is tuned. See Fig. 12. The 
loop aerial, in other words, really acts as a secondary circuit; 
the radio waves themselves generating a magnetic field which 
induces a current in the loop. 

Variable condersers used in radio sets are of three general 
types, namely, intersecting plate, book type, and those having 
a mica dielectric or other insulator. Fig. 13. The most com-
monly used is the intersecting plate type in which a set of 
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movable plates are pivoted and swung between fixed plates 
to vary the active area and thus the capacity. This type of 
condenser is made in several different styles, each suited for 
different requirements. Some are fitted with a vernier which 
is simply an arrangement to obtain very fine variations in capa-
city and give close tuning. The vernier effect is obtained in 
various ways, either by having a single plate controlled sepa-
rately, by a gear arrangement giving a reduction in movement 
of the main element, or similar means. The result in any case 
is the same, i. e., close adjustment of the capacity. A vernier 
condenser should be employed where sharp tuning is essential; 
in the secondary circuit of a double circuit tuner for instance. 
The condenser in the primary circuit need not be a vernier 
because the tuning in this circuit is not required to be made 
very sharp on account of the resistance always present. 
The book type of condenser and those employing mica insu-

lation between moving plates were introduced for simplicity 
sake. The book type employs a hinged plate that can be swung 
close to a fixed plate with a mica sheet between them. The 
only disadvantage of this condenser is that it is very critical as 
the plates approach and are rather difficult to manage near the 
high capacity point of adjustment. The use of mica between 
the plates permits them to be brought close together without 
making electrical contact and gives a greater capacity with 
only a few plates and also gains in that the use of mica between 
the plates gives a capacity five times greater than when air is 
used as the insulator. The other types of mica condensers are 
constructed on the order of the rotary air condensers, only 
mica is used to separate the plate. The use of a solid dielec-
tric or insulator such as mica results in losses in a condenser, 
and for that reason, the air type is most popular. 
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CHAPTER III 

DETECTION 

Apparatus for Converting High Frequency Radio 

Currents Into an Audible Frequency. 

It has been previously stated that the currents induced in 
the receiving set from a series of waves having a wave-length 
of 500 meters have a frequency of 600,000 cycles per second. 
On the other hand the human ear will not respond to air vibra-
tions greater than 30,000 vibrations per second; therefore, the 
received currents are of too high a frequency to be heard and 
some device is necessary to detect the lower frequency musical 
or speech notes that are carried by the high frequency waves. 
The devices used for this purpose are termed detectors and 
take two general forms, namely, crystal and vacuum tube 
detectors. There are many other types of detectors of histori-
cal interest, but we will not discuss them here. 

Fig. 14. A fixed and an adjustable crystal detector. 

The crystal or mineral detector is one of the oldest forms 
of this instrument and to-day finds wide use because of its effi-
ciency and inexpense. Fig. 14. All the various types of these 
detectors are simply an arrangement to hold a crystal of galena, 
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iron pyrites, or one of the many synthetic crystals on the mar-
ket, and means for adjusting a movable contact on the surface 
of the crystal. This contact wire is called a catwhisker. In a 
galena detector it is essential that the contact be very light 
while with the others the contact may press fairly hard on the 
crystal. The latter type then is the more reliable because it 
holds its adjustment better and is not liable to be jarred out 
by a slight vibration, but it is not quite as sensitive as the 
galena. Some detectors are made with a permanent adjust-
ment. The contact wire or catwhisker is placed on a sensitive 
spot and clamped or sealed in position. 

B  nuarifidAhnitAANWAIAA  

C   

Fig. 15. Connections of a crystal detector and graphs showing rectifica-
tion of radio frequency currents and the resultant audio frequency 

current that actuates the phones. 

The action of a detector is essentially that of rectification; 
i. e., a crystal detector when connected into a radio receiver 
will permit the high frequency radio currents to flow through 
it in only one direction. Consider Fig. 15 which shows how 
a crystal detector is connected. The radio currents from a 
tuner flow into the detector. These currents are alternating 
in character, that is, they flow back and forth in the circuit. 
When they flow in one direction they can pass through the 
detector; when they flow the other direction the detector acts 
to shut them off. Therefore, in the circuit shown, the currents 
flow one way through the detector and thus charge the small 
fixed condenser which is connected across the phones called a 
phone condenser. Now the radio currents are not all of the 
same intensity because they are modulated or carry the voice 
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or audible wave as will be clear by referring to the graphs in 
Fig. 15. At A is shown the current as it flows from the tuner 
with the voice impressed on the radio currents which results 
in each alternation of the current having a different maximum 
value. At B we have the current after it flows through the 
detector with half of it cut off by the rectifying action. As 
these varying currents are flowing into the phone condenser, 
the voltage across the condenser varies in accordance with the 
low frequency notes. The varying voltage affects the phones 
and the current in the phones is given by C. The current is 
of low frequency, of course, and gives an audible note in the 
head phones. 

In the crystal detector we see that the received currents 
themselves actuate the phones. In the vacuum tube detectar 
we also have a rectifying effect but the charges on the con-
denser serves to control, by a relay action, the current from 
a local battery which acts upon the phones, thus giving much 

Fig. 16. A vacuum tube and component parts which are used in con-
junction with it as a detector. A grid leak, condenser, socket, and a 

rheostat are shown to the right of the tube. 

louder signals. There are a number of different types of 
vacuum tube detectors but the most efficient ones contain three 
elements, viz., a filament, a grid, and a plate. The filament is 
a wire which is heated by the passage of an electric current. 
In the U. V. 200 tube, it is simply a tungsten filament; in the 
W. D. 12 and U. V. 199 tubes, the filament is coated with an 
oxide rich in electronic emission. The function of the filament 
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is to give off electrons. These are negatively charged particles 
of electricity. The plate encircles the filament and is connected 
to the positive terminal of the "B" battery as shown in Fig. 17. 
Between the plate and filament is mounted a network of thin 

To 
tuner 

Grid Condenser 
.00025 ME 

.Gridi I Meg. 
Leak Grid 

Filament 
_ Phone 

Plate 

(Rhea 

 111111" 
eAU battery---

24V.'Ein battery 
Fig. 17. Circuit showing how the vacuum tube is utilized as a detector 

wire called the grid. The grid lead is connected through a 
small fixed condenser to one terminal of the tuner, and 
the filament is connected to the other terminal on the 
tuner. An "A" battery of the proper voltage recommended 
by the manufacturer of the tube is connected in series with 
a filament rheostat of the proper resistance and the tube fila-
ment. The "A" battery is used to heat the filament. 
The action of the vacuum tube is as follows: When the 

filament is lighted it throws off electrons which are attracted 
to the plate by reason of it having a positive charge. These 
electrons must pass between the fine wires of the grid. The 
electrons are the only means of current flowing between plate 
and filament cf the tube, therefore, a current can flow through 

23 



ALL ABOUT RADIO PARTS 

the tube only when the filament is connected to the negative 
terminal and the plate to the positive terminal of the "B" 
battery. Now when we connect the grid and filament to the 
tuner, an incoming signal will impress an alternating current 
on the tube. When the current is flowing in such a direction 
as to make the filament negative and the grid positive, current 
will flow from the grid to the filament. When the current 
reverses, the flow is cut off, because the grid is negative and 
the electrons are repelled. The result is that a charge builds 
up in the grid condenser just as a charge builds up in the 
phone condenser of the crystal detector circuit. A grid leak, 
which is a high resistance, is connected across this condenser 
and so adjusted that the charge is gradually drained off. How-
ever, the charge in the condenser will vary just the same as 
that of the condenser in the crystal detector circuit, and the 
potential of the grid will vary in the same way, but it is 
always more or less negative with respect to the filament. 

Fig. 18. A vernier rheostat, variable "B" battery and variable grid leak 
are employed to obtain more accurate adjustment of the vacuum tube. 

Recalling the law that "likes repel," it will be seen that the 
varying negative charges on the grid will repel, to a greater 
or lesser extent, the negative electrons thrown off-by the fila-
ment. Thus, the grid will vary the number of electrons reach-
ing the plate and therefore control the flow of current from 
the plate to the filament. With the phones connected into the 
plate circuit, they will reproduce the variations in plate cur-
rent and the signals are thus made audible. 
There are several factors that enter into rectification and 

detection that determine the resulting signal strength and the 
clearness. A soft tube such as the U. V. 200 or C 300 gives 
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the best results on detection because there is a slight amount 
of gas present that becomes ionized by the electrons from 
the filament and assists to carry current from the plate to the 
filament. Since a lower plate voltage is used with these tubes 
the attraction for the electrons is not as great and a very slight 
charge on the grid will serve to deflect them. 

Fig. 19. The U. V. 199 vacuum tube and adapter to fit the standard 
socket. 

The best operation of a vacuum tube depends upon proper 
filament adjustment, proper plate voltage, and the grid leak 
adjustment. For the filament control of a tube used as a 
detector, a vernier rheostat is preferable if not a necessity, 
Fig. 18. These rheostats permit very close adjustment of the 
filament current, giving good control of the temperature. The 
plate voltage is adjustable by taps on the "B" battery and 
various voltages should always be tried until the best results 
are obtained. The grid condenser and grid leak are vital. We 
depend on them for the detection in the tube and care should 
be given to their selection and adjustment. The condensers 
should have mica insulation, or better still, air as the dielec-
tric. A number of variable grid leaks are on the market and 
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are very desirable. Contrary to the general belief, a variable 
air condenser used in the grid lead will give better results 
both in control of the tube operation and signal strength than 
a fixed condenser. One of the smaller condensers with a maxi-
mum capacity of .0005 will serve this purpose nicely. 
The hard tubes such as the W. D. 12 and U. V. 199 which 

have a coated filament that enables them to work at a lower 
temperature, the adjustment is not as critical as the soft tube 
and the best feature is that they can be operated from dry cells 
for the "A" battery current supply. Whereas, the U. V. 200 
and C. 300 tubes operate from a six volt storage battery and 
consume one ampere of current and require a 6 ohm rheostat 
for their control. The other tubes operate on one and three 
volts, respectively. The U. V. 199 draws only 1/16th of an 
ampere and is operated on three dry cells. This tube requires 
a 24 to 30 ohm rheostat. The W. D. 12 draws 1/4 of an 
ampere from one dry cell and requires a 12 to 20 ohm rheo-
stat. These dry cell tubes do not require; a vernier rheostat as 
the filament adjustment is not so critical. 
There are numerous makes of sockets on the market for 

detector tubes. All the tubes with the exception of the U. V. 
199 and the older form of the W. D. 12, which is known as 
the W. D. 11, take the same socket. The two other types of 
tubes require special sockets, but when standard sockets are 
installed in a set, the smaller tubes may be inserted in the stand-
ard sockets by making use of an adapter, Figs 19. Since the 
primary object of a socket is to make connections to the tube 
no socket is better than its contacts, therefore, a good socket 
is one that holds the tube snugly, makes good contact with the 
tube prongs, and last but not least, is made from some material 
that is a good insulator, on which the contact springs and ter-
minals are mounted. 
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CHAPTER IV 

AMPLIFICATION 

Increasing the Intensity of the Currents Received. 

Amplification is the means employed to increase the radio 
current strength. At our disposal are two general methods, 
Regeneration and Cascade Amplification. These methods are 
entirely different in principle and the circuits that employ 
either or both of these methods are so very numerous that an 
explanation of them all would be impossible in a book of this 
size. We shall consider then only representative circuits on 
which the various modifications are based. 

Fig. 20. Amplification by regeneration. The circuit on the left is 
known as the "Honeycomb coil tickler feedback" and the one on the 

right the "Single circuit with tickler feedback." 

Taking up Regeneration first, we have learned that the in-
coming radio currents act to control a local battery current 
which in turn actuates the telephones. It is reasonable then 
to assume, that if we were to feed a small quantity of the 
energy in the phone circuit back into the control grid or cir-
cuit we would obtain louder signals. This condition is realized 
in regenerative receivers, the receivers differing only in the 
method of obtaining the feed-back. 

27 



ALL ABOUT RADIO PARTS 

There are two methods employed at present, namely, induc-
tive and capacity feed-back. Just as the energy in the aerial 
circuit is transferred to the secondary circuit of a double 
circuit tuner by inductive coupling, so we can use another coil 
connected in the plate circuit to feed a portion of the plate cir-
cuit energy back into the grid circuit. This third winding is 
termed a tickler coil and is used in the circuit employing the 

.00025 MF. 

VAR1OMETER 

.001 ME   

Fig. 21. An ultra audion circuit illustrating aapacitive feedback. 

three coil honeycomb or spiderweb tuners, Fig. 20. The pri-
mary coil on the left of the mount is connected to the aerial 
circuit and tuned with a variable condenser; the middle coil is 
the secondary, also tuned with a variable condenser; the coil 
on the right is connected in the plate circuit and is usually 
untuned. The latter is termed the tickler. With a honeycomb 
coil tuner the coils are removable, as explained before, and 
various sized coils may be used to obtain different wave-lengths. 
For Broadcast reception the usual practice is to employ a 50-
turn coil as the primary, a 75 as the secondary, and a 100-turn 
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coil as tickler. The condensers should not be larger than 
.0005 Mfd. or 23 plates across the secondary, but a .001 Mfd. 
or 43 plate condenser may be used in the primary or aerial 
circuit. The spiderweb coils are connected in the same manner 
and condensers of the same capacities should be used. 

Fig. 22. The three circuit tuner regenerative circuit. 

This circuit gives excellent results, the important point being 
to connect the tickler coil so that it feeds energy back into the 
secondary and assists the current in that circuit, rather than 
oppose it. When this type of tuner does not operate properly 
the leads to the tickler should be reversed. The adjustment 
of the tickler is very critical which is the disadvantage of this 
type of tuner, and too closed a coupling will cause the vacuum 
tube to generate oscillations causing a whistle and howl every 
time a broadcasting station is tuned in. With a regenerative 
circuit it is important that a .001 Mfd. fixed condenser be 
connected across the phones and "B" battery to permit the 
radio frequency currents to flow freely in the circuit because 
the resistance of the phones and battery are so high that they 
choke off these currents and prevent regeneration taking place 
properly. 
The same method of feedback is used with the single circuit 

tuner which employs a vario-coupler, Fig. 20. The primary 
or stator of the vario-coupler in this case being in the aerial 
circuit and the rotor acting as a tickler coil. This is the simplest 
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form of regenerative circuit and is widely used at present. The 
rotor is simply revolved to control the regeneration. The 
adjustment is rather critical, but excellent results are obtained 
in regard to range and volume. 
Users of these regenerative circuits should be careful not 

to let them oscillate while receiving. The best reception is 
obtained at the point where the circuit is about to oscillate and 
after this point is reached the signals will be "mushed." Bear 
in mind, that while the circuit is oscillating the set is a minia-
ture transmitter and is sending out waves which cause inter-
ference that is extremely annoying to receivers in the neigh-
borhood. It is simply a matter of adjusting the set so that it 
does not howl and whistle and then you know that you are 
not interfering. 
The matter of connections to the rotor of the usual 90* 

vario-coupler is not important, for a wrong connection can 
be remedied by simply turning the rotor around, but with the 
180° coupler a different condition is met. The rotor coil can 
only bear one relation with the stator at maximum coupling 
as far as the magnetic field between them is concerned; so 
when a single circuit regenerative receiver using a 180° vario-
coupler does not feed back properly, reverse the leads to the 
rotor. 
The ultra audion circuit has gained much popularity for 

efficiency. The present form of this circuit as shown in Fig. 21 
differs somewhat from the original ultra-audion circuit. It 
is a form of capacity coupled feedback. As will be noticed, 
the same voltage that is applied to the plate of the tube is 
also on the condenser in the aerial circuit. Then when the 
plate current is varied by an incoming radio impulse, the vol-
tage at the plate will be varied slightly and these variations will 
be impressed upon the condenser in the grid circuit and thus 
act upon the grid of the tube, further affecting the plate current. 
The remaining form of capacity feedback and one that is 

practically standard for selectivity and long distance reception 
is known as the tuned plate or the two variometcr circuit. Fig. 
22. This circuit employs a vario-coupler in the primary or 
aerial circuit with both unit and multiple turn taps, thus elimi-
nating the condenser for aerial tuning. The secondary includes 
the rotor of the vario-coupler and a variometer. Just as we 
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can tune a circuit by putting a variable condenser across the 
inductance, we can tune the same circuit by using a variable 
inductance in series, as is done here. The variometer in the 
plate circuit is used to tune this circuit. There are three cir-
cuits that must be tuned to obtain maximum signal strength, 
hence this circuit is very selective. 
When the three circuits are tuned to the wave-length to be 

received, the inductance in the plate circuit has the effect of 
opposing any change in value of the plate current so that when 
the grid acts to reduce the current in the plate circuit, the 
inductance tends to keep it flowing and the resultant "kick," 
as it were, pushes the plate voltage above normal which 
attracts a greater negative charge to the grid and tends to 
reduce the plate current still further. This action greatly in-
creases the variations in the plate current and gives louder 
signals. The circuit depends for its operation on the capacity 
between the grid and plate of the tube and is essentially a 
capacity feedback circuit. For the above reason it will not be 
found to work well with tubes having low internal capacity 
such as the W. D. 12 and U. V. 199 tubes, but works well with 
the other tubes. 

Fig. 23. Types of radio frequency transformers for amplifying the radio 
currents before being detected. 

We come now to cascade amplification which employs more 
than one tube to obtain the desired results. Since we have 
found that any change in grid potential will give a much 
greater change in the plate current of a tube, it is evident that 
if the plate current were caused to act on the grid of a second 
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tube, the change in the plate current strength of the second 
tube would be correspondingly greater. This is the principle 
of cascade amplification. 

Furthermore, we know that the signals come in at a radio 
frequency and are detected and reduced to an audible fre-
quency. Therefore, we can amplify the signc% before they 

.00025 

'A• 

Potentiometers 400 Ohms. 
Fig. 24. A circuit employing one stage of radio frequency amplification 

and a detector tube. 

ire detected or after they are detected. Each method has its 
advantage and a combination of both methods is to be pre-
ferred. The tube detector will 'Jot respond to radio currents 
below a certain strength, hence the weaker ones are unheard. 
Were we to amplify them before detection they would then be 
strong enough to operate the detector. The purpose of radio 
frequency amplification then is to amplify the weaker currents 
that would not affect the detector alone, and acts principally 
to increase the range of the receiving set. A circuit employing 
one stage of radio frequency amplification and detector is 
given in the diagram, Fig. 24. 

Chi the other hand, the audio frequency amplifiers can only 
amplify currents after they have been detected. The aim of 
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audio frequency amplification is then to increase the volume 
of sound from the phones or loud talker. Both of these meth-
ods can be used in the one receiving set and thus obtain the 
maximum range and volume of sound. 
The tubes preferred for radio amplification are the hard 

tubes such as the U. V. 201, U. V. 201-A or C-301, or the 
dry battery tubes previously mentioned. The reason for using 
hard tubes is that a high voltage can be used on the plate with-
out the tube hissing or "spilling over." The higher the voltage 
used the louder will be the signals. 
The greatest problem is the efficient coupling between one 

tube and the next. This problem is of greatest difficulty in 
radio frequency amplification because of the capacity that 
exists between the elements of the tubes and other portions 
of the circuit. It should be remembered that these currents 
are of a very high frequency and even a very small capacity 
will effect the circuit. The very capacity that enables us to 

Fig. 25. Potentiometers are used to control the potential or voltage 
supplied to the radio circuit. 

me a tube in a tuned plate circuit acts to render the same tube 
inefficient in a radio frequency amplification circuit. There-
fore, the dry battery tubes such as W. D. 12 and U. V. 199 
are most efficient as radio frequency amplifiers, but the U. V. 
201 can be used with success only when the proper coupling 
devices are used and the leads kept short. 
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There are in use three general methods of coupling between 
tubes for radio frequency amplification. The transformer 
method is used most extensively, but as a rule is not as efficient 
as tuned impedance or tuned transformer couplings. Resist-
ance coupling is employed for the longer wave-lengths. It has 
been found inefficient for the broadcasting wave-lengths. The 
disadvantage of transformer coupling is that it will not func-
tion efficiently over a wide band of wave-lengths, its efficiency 
being high for a certain wave-length and falling off consider-
ably on shorter or longer waves. 

Radio frequency transformers are sometimes built with a 
high resistance windings for primary and secondary, some 
employing a soft iron core and others an air core, Fig. 23. 

400 B 
OHMSJlJI iiijijijijiji 

221-2 

Fig. 26. Two stages of transformer coupled radio frequency with a 
regenerative tuner used as coupling to the detector. 

The usual circuit for connecting transformer coupled radio 
frequency amplifiers is given in Fig. 26. It will be noted that 
two potentiometers are connected across the filament battery. 
F'otentiometers are shown in Fig. 25. The function of the 
potentiometer is to adjust the potential of the grid until the 
tube is at its best amplifying condition. The second potenti-
ometer is used to control the plate voltage on the second or 
detector tube. The aerial circuit is usually tuned with a single 
circuit tuner, but where greater selectivity is desired, a double 
circuit tuner can be employed. The operation of the circuit 
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is simple. The incoming radio impulses will act upon the grid 
of the first tube, where they are amplified by the relay actions 
of the tube and passed on through the medium of the trans-
former to the grid of the second tube. The currents are then 
rectified and made audible in the phones as described before. 

Fig. 27. Two forms of adjustable transformers for radio frequency 
amplification. 

As many stages of amplification can be employed as desired 
by simply using more tubes and transformers. The last radio 
frequency amplifier tube can be coupled to the detector by a 
double circuit tuner instead of a transformer and thus obtain 
greater selectivity. Regeneration can be obtained by employ-
ing a feedback arrangement. The potentiometer in this case 
will vary the voltage on the amplifier as well as the detector 
tube plates, but the hard tubes are not sensitive to small changes 
of plate voltage and the effect on them is negligible. It will 
have a pronounced effect upon the detector tube. 
One type of transformer recently introduced has the wind-

ings arranged similar to a variometer instead of being fixed 
with relation to each other. This allows for a variable coup-
ling between them and permits a slightly tuning effect with 
increased selectivity. See Fig. 27. When more than one stage 
of amplification is used, the instruments are mounted in tandem 
on the one shaft so they can all be adjusted with the one knob. 
Another type of transformer has tapped windings that are 

controlled by a switch. These instruments are also mounted 
in tandem fashion and by adjusting the inductance of the wind-
ings, the wave-length range is greatly increased and efficiency 
is retained over the entire range. Both these instruments are 
connected into the circuit in the same manner as the fixed 
transformers. 
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Another method of overcoming the wave-length limitation 
of transformers and the capacity effect of the tubes is to make 
use of tuned transformers as used in the neutrodyne circuit. 
Many types of radio frequency transformers can be thus con-
nected with improved operation. The principle is simply to 
connect a variable condenser across the secondary of the trans-
former and thus tune this circuit to the incoming signals. The 
capacity between the tube elements enter into this tuning effect 
and are thus prevented from by-passing the radio frequency 
currents. Another advantage of such an arrangement is that 
the voltage induced in the grid circuit can be stopped up by 
properly proportioning the windings of the transformer. 

Fig. 28. A tuned secondary circuit of a transformer as applied to radio 
frequency amplification. 

The neutrodyne transformers supplied for use in the Hazel-
tine circuit are an example of this type of coupling, the real 
secret of this circuit being in the neutralizing condensers that 
feed back to prevent regeneration instead of assisting it. The 
author has successfully used such transformers as radio fre-
quency transformers as shown in Fig. 28, and the step-up effect 
gained showed a decided advantage over regular transformer 
coupling and tuned impedance coupling. 
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With tuned impedance coupling an inductance is included in 
the plate circuit of the amplifier tubes with a variable condenser 
connected across it. Details of the circuit are given in Fig. 29. 
A 65-turn honeycomb coil and a .0005 Mf d. condenser are 
about right for broadcast reception with a .00025 condenser in 

Fig. 29. Tuned impedance coupling for radio frequency amplification. 

the lead to the grid of the second tube. We have here a circuit 
very similar to the tuned plate type of tuner, in fact a vario-
meter may be used to tune the plate circuit with equal results. 
The difference in operation being that the "kick" from the 
inductance in the plate circuit now acts on the grid of the sec-
ond tube as well as on the grid of the first tube through the 
capacity of the elements therein. This circuit is very efficient 
and increases the selectivity of the receiver. Not more than 
two stages of tuned coupling can be used as a rule because the 
circuit feeds back readily and goes into oscillation, besides 
being difficult to tune. One stage of such coupling is a very 
good arrangement and a number of manufacturers are now 
making sets employing this circuit with audio frequency ampli-
fication after the detector tube. 
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Resistance coupling is very similar to tuned impedance coup-
ling, for a tuned impedance, when properly adjusted, causes 
the inductance to offer an infinite resistance to the radio fre-
quency currents. In resistance couplings, we include a resist-
ance in the plate circuit that will offer a resistance to currents 
of all wave-lengths and frequencies, but it is inefficient on short 
waves because of the electrostatic capacity between the con-
necting wires, etc., and the inability of the resistance to react 
at such high frequencies. 

Fig. 30. Audio frequency transformers. As will be seen their windings 
are enclosed in a metallic shielding. 

So much for radio frequency amplification. We come now 
to a consideration of audio frequency amplification or the 
amplification of the signals after they have been detected. By 
this means we increase the volume of sound, but by experience 
it has been found that more than two stages can seldom be 
used practically because audio frequency amplification ampli-
fies tube noises and other disturbances that cause disagreeable 
sounds in the loud talker. 
Our problem here is somewhat simpler since we are handl-

ing lower frequency currents. The chief point is to be sure 
that the impedance or resistance of the plate circuit is approxi-
mately equal to the resistance of the tube itself. Transformer 
coupling is used almost exclusively for audio frequency work 
and the design of these instruments have been reduced to 
extreme accuracy. Audio frequency transformers (Fig. 30) 
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consist of two windings on a soft iron core, the entire instru-
ment being preferably metal inclosed to prevent stray lines of 
magnetic force causing feedbacks in the circuits, resulting in 
howling or squealing. The primary winding is designed to 
have an impedance equal to that of the tube. The secondary 
winding has a greater number of turns of wire than the pri-
mary, varying in ratio to the primary from 3 to 1 to as high 
as 10 to 1. The reason for this is to increase the voltage in 
the secondary of the transformer which increases amplification. 

TicKler 

Fig. 31. Diagram of a regenerative circuit further amplified by two 
stages of audio frequency amplification. 

The method of connecting these transformers is shown in 
Fig. 31, and differs little from that used witl ! radio frequency 
transformers. A potentiometer is shown to control the poten-
tial of the grid to the best operating point, a fact often over-
looked by amateur constructors. When one stage of audio 
amplification is used it is permissable, though undesirable, to 
use a high ratio transformer, but when two stages are used, 
low ratio transformers are recommended. The reason for this 
is, the tube is limited in the amount of plate current that it 
will pass and the use of two high ratio transformers may make 
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the grid potential arrive to a point where the plate current will 
reach its saturation point or limit and the music or speech will 
be distorted. When an audio frequency amplifier howls or 
squeals continuously, itican sometimes be remedied by revers-
ing the leads to either the primary or the secondary of the 
transformers, but best results are obtained when they are con-

nected as marked on each transformer. 
liard tubes are always used for audio frequency amplifica-

tion, but neither the filament adjustment or the plate voltage 
are very critical, and it is unnecessary to use vernier controls 
on either. The plate voltage should be as high as found prac-
tical to the extent of maximum volume without overlooking 

clarity. 
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CHAPTER V 

REPRODUCTION 

The Use of Teleirsilme Receivers and Loud Talkers. 

Having collectee, detected and amplified the currents, we 
need means of reproducing them so they become audible in 
respect to speech or music. The most popular method i adop-
ted by means of telephone receivers. We are all more or less 
well acquainted with the various styles of headsets employing 
a small electromagnet wound with very fine wire having a 
metal diaphragm placed close to its poles. The poles of the 
electromagnet are kept magnetized by a small permanent mag-
net enclosed in the shell, and the currents flowing from the 
radio set pass around the winding and assist or oppose the 

Fig. 32. Telephone headsets especially designed for radio purposes. 

magnetism in the core, thus varying the attraction on the dia. 
phragm which then vibrates and reproduces the sound. A 
good telephone receiver is constructed with a high grade of 
skill in both mechanical and electrical design, and for that 
reason a headset deserves the same care as you would accord 
a fine scientific instrument. When used with tube sets, the 
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headset should always be connected into the circuit with the 
cord having the red mark connected to the positive pole (+) 
of the "B" Battery. When connected thus, the current through 
the phones tends to assist the magnetism in the core; whereas, 
a reversal will cause the magnetism in the phones to be opposed 
by the plate current, and in time results in the magnets becom-
ing weakened. 

 411 

Fig. 33. Telephone plugs, a phone tip jack, and jacks of the single, 
closed, and double circuit variety. 

The various radio manufacturers have prepared an exten-
sive line of apparatus to permit various connections of 
phones to the radio set. Next to the older type binding posts 
there are the phone tip jacks which are mounted on the panel 
and it is only necessary to slip the cord tips into place to make 
connection to the set. 

In addition, there are a number of types of standard jacks 
intended for various purposes such as automatically controlling 
the lighting of tube filaments and switching in amplification 
stages, etc. The regular double circuit jack is in more common 
use and can be utilized in a number of ways, such as plugging 
in additional instruments, loop aerials, and such. In Fig. 34 
are given a number of applications of jacks that can be used 
by the radio constructor. The connections of jacks in which 
telephone receivers are to be plugged should be so wired that 
the red marked cord will be connected to the positive (+) of 
the "B" battery. This is only possible by connecting all jacks 
alike and then properly connecting the phone cords in the 
plug. A wide variety of phone plugs are on the market designed 
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for different purposes, but here, as in other instruments, s m-
plicity is sure to give freedom from trouble. 
The popularity of broadcasting for entertainment purposes 

has led to the production of numerous types of loud talkers, 
too numerous, in fact, to permit of a full description of all 
styles. We find that all these talkers can be divided into three 
general classes as regards the sound producing medium. The 
simplest form of talker is that in which a telephone receiver 
of the usual magnetic type is attached to a horn. This type, 
despite its simplicity, is very satisfactory in operation when a 
good horn is employed. They will not handle the volume of 
sound that a power talker is capable of, but for home enter-
tainment, they are entirely practical. Realizing that the phono-
graph represents in its horn construction the result of much 
experimental work on acoustics, the manufacturers are fur-
nishing devices to attach a receiver to the phonograph horn. 

CONTROLLING 
AmpLIFIERS 

.00I 
PLUGGiNG IN A 
LOOP AERIAL 

.001 

coNTRoLL1NG THE 
LOUD SPEAKER 

Fig. 34. Several applications of the double circuit jack. 

The quality and volume of sound will vary somewhat with 
the receivers used, and this must be taken into consideration. 
The Baldwin type receiver, with its lever action and mica dia-
phragm, is not particularly suited to this work because it wilí 
not stand the heavier currents and the armature strikes the 
pole pieces. When the mica diaphragm is replaced with one 
of metal or heavier mica, the volume is increased and they then 
perform nicely as loud talkers. Designed particularly for sen-
sitiveness, the Baldwin receiver should not be abused by too 
heavy currents. 
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Various arrangements of resonating surfaces are used to 
obtain clear tones that are really too numerous to cover in 
detail, and the best method of selecting a talker is to hear it 
in operation and in comparison with other talkers. It has been 
found that the best arrangement for a horn is one that does 
not vibrate and thus interfere with the sound waves. Strange 
as it may seem, many types of phonographs use a cast iron 
sound chamber which does not vibrate and permits the enclosed 
column of vibrating air to act with greatest effect upon the 
air in the room. The vibration of a horn will be noted in the 
tinny overtones and side tones emitted. Some types of talkers 
are built with an arrangement to adjust the sensitiveness of 
the talker which enables it to work efficiently on both loud and 
weak signals. This is a very good arrangement, for it is mani-
festly impossible to build a talker that will stand heavy plate 
currents and then be sensitive to the weak signals emanating 

from distant stations. 

Fig. 15. Loud speaker unit2, adapted wanadàto a phonograph. 

The power talkers are designed for extreme volume where 
great carrying power is required and do the work very satis-
factorily. They are built on the dynamic principle, that is, 
the diaphragm instead of being vibrated by a variation in the 
magnetic pull, is actuated by a coil of wire in a magnetic field 
that moves in accordance with the principle that drives an 
electric motor. They consist of a powerful magnet energized 
from a storage battery. Between the poles of the magnet is 
arranged a coil of fin 4 wire rigidly attached to the diaphragm. 
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The coil of wire is connected to the secondary of a step down 
transformer built in the instrument. The primary of the trans-
former is connected to the radio set. In operation, the audio 
currents from the radio set flow in the primary of the trans-
former and induce a current in the secondary of lower 'voltage 

Fig. 36. Popular types of loud speakers. They are, in orris', is 
receiver unit, adjustable, and power talkers. 

but greater current. This current, flowing through the coil, 
causes it to move across the magnetic field of the fixed electro-
magnet and thus move the diaphragm in unison. These talkers 
are suitable for large auditoriums or outdoor demonstrations, 
but require at least three tubes for operation, and the manu-
facturers advise the use of a power amplifier in addition to 
the regular radio set. 
The selection of a loud talker is up to the individual user. 

Only by a consideration of the conditions under which it is 
to operate, such as for extreme volume, sensitivity to weaker 
signals, etc., will aid him in selecting one. 
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ALL ABOUT RADIO PARTS  

SYMBOLS USED IN RADIO HOOK-UPS 

AERIAL 
COIL, 

PA rp 

AERIAL 

(LOOP) , COIL d 1 

, 

ALTERNATOR 1P 

-0 - 

. CD. COIL 
(HONEYCOMB) 

, 

IC ) ,. AMMETER 
- 

oR --CD ': COIL 
(sPIDERWEB) 

_ 

9 
4 

ARC ?,-, 
U 

(T ILuNING) 

(ivrearic 

BATTERY 1 I IF CONDENSER 
(FIXED) 

.1. 
al' 

(77) 

81\ERY - 1- . -: 

- •T -r 

t e el v 1 CONDENSER 
(VARIABLE)  

, 
, 

-, , e 

BUZZER 

• . 

t 'i T CONNECTION 
t 

. 1 

e sert shows a picture ot the apparatus while the right shows the 
symbol used in all radio hook-ups. 
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ALL ABOUT RADIO PARTS 

SYMBOLS USED IN RADIO HOOK-UPS 

• 
ijU.-1 (D O iE liSEPÍTA 2 1 ) 

LOOSE 

COUPLED COILS COUPLER ir 

WITH VARIABLE 
COUPLING 

- 
DYNAMO 
OR 

MOTOR 

 \, 
/ 

NO 
CONNECTION 

cy 
GAP 

(SPARK) 
I T i  

PLUG 

ir : 1 i. 
GAP 

(QUENCHED) 
-I-7 POTENTIO- 

METER 
4 

th GROUND - . . 
RECEIVER 
nLEPHONE)6b 

GRID LEAK 
vvvv‘ 

cc) 
RESISTANCE 
(VARIABLE) 

MAMee 

-IV 

, re JACK  j IFLI. RESISTANCE 

KEY -,-- ›,„,..- SWITCH 
rig 

The left shows a picture of the apparatus while the right shows the 
symbol used in all radio hook-ups. 
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ALL ABOUT RADIO PARTS 

SYMBOLS USED IN RADIO HOOK-UPS 

• 

TRANS- 
FORMER 

(AUDIO FREQUENCY 
ffI VACUUM 

TUBE 

G 

F 

P 

- 
TRANS- 
FORMER 

(eADIO FREQUENCY) 11 ti 
VARIOMETER 

@g3D 

e 
TRANS- 
mITTER 

]zi 

- 
  COUPLER 

VARIO- 
  COUPLER 

g 
1* VOLTMETER 

The left shows a picture of the apparatus while the right shows tho 
symbol used in all radio hook-ups. 
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"THE RADIO CONSTRUCTOR" 
Pattern No. 14 

HOW TO MAKE 

THE GENUINE STANDARD 

Super -Heterodyne 

This Super-Heterodyne pattern Ps one of the largest 
things ever attempted in the way of blue prints with an 
instruction booklet. 

It consists of two large blue prints, measuring 191/2 x 
44 in. These blue prints are drawn full size so that the 
builder of this set has no difficulty whatsoever with 
extra measurements. With this pattern comes a com-
plete 16-page booklet, size 8x12 in. It is the most 
complete booklet of its kind ever made up. It describes 
every detail of circuit, and shows how to proceed in the 
building of the set. It lists the necessary parts required 
and tells not only how to make and assemble them, but 
also how to operate the completed set. 

Here is an opportunity for every radio receiving set con-
structor to build one of the largest and finest sets that 
have so far been developed in radio. 

Price $1.°° Prepaid 

THE CONSRAD COMPANY, Inc. 
233 FULTON STREET NEW YORK CITY 



Radio Amateur's Practical 

Design Data 
Compiled by Howard S. Pyle, and the Staff of 

"Radio News" 

,Packet E. 

This packet of radio design is not only useful in so far 
as the many valuable tables and general information it 
contains but also saves the amateur a lot of time and 
wasted money in building apparatus that is not up to the 
standards expected. 

Besides giving methods for the calculation of the 
measurements of Inductance, Capacity, Wavelengths, 
Resistance and Capacity of Antennae, etc., etc., this 
packet also includes several of the most efficient trans-
mitting circuits for amateur work. 

Complete packet of 19 data sheets in an attractive two 
colored envelope, size 9 x 12 inches. 

Price 50 ei, Prepaid 

THE CONSRAD COMPANY, Inc. 

233 FULTON STREET NEW YORK CITY 



"THE RADIO CONSTRUCTOR" 
Pattern No. 9 

HOW TO MAKE 

The S. T. 100 Receiver 
A Two-Tube and Crystal Dual Amplifier 

This receiver is of British origin devised by John 
Scott-Taggart, of London, England, and has been one of 
the most popular circuits abroad. Many amateurs and 
professional radio men in the United States have tried 
and had astonishing results with this set, therefore it 
warrants high rank among the best receptors of modern 
times. 

The circuit is based on the well known Reflex action 
which has won so much favor of broadcast listeners, and 
those who are familiar with this form of radio circuit, 
will be amazed at the results obtained with the S. T. 100. 

A four-page direction pamphlet and two large blue 
print pattern sheets are furnished with this packet in an 
envelope, size 9 x 12 inches, printed in two colors. 

Price 50 C. Prepaid 

THE CONSRAD COMPANY, Inc. 
233 FULTON STREET NEW YORK CITY 



"THE RADIO CONSTRUCTOR" 

Pattern No. 12 

HOW TO MAKE 

A Portable Receiver 

This Portable Receiver was designed to meet the demand for a 
small compact outfit which would be light in weight and contain 
all the necessary equipment for a complete receiving set, including 
all accessories. 
The capability of any set for receiving distant stations is more 

or less dependent upon the amount of current available to operate 
the tube. It was, therefore, necessary to select a circuit which 
would prove to be most efficient with a small battery supply. 

Since the requirements called for the entire equipment to be 
contained in one carrying case, and as the battery was known to 
be the heaviest item, it appeared advisable to use a circuit employ-
ing only one tube, as this would not require a large battery. 
Of all the one tube circuits known, the Reflex is undoubtedly the 

most efficient. The feature of this circuit lies in the fact that a 
single tube is used to perform the duty of two, and as a crystal 
is added for the detector, this single tube set virtually becomes a 
three stage affair; that is, one stage of radio-frequency amplifica-
tion, a detector and one stage of audio-frequency amplification. 

Complete directions for building this portable receiver, including 
a special cabinet is given in a four-page pamphlet and two blue-
print pattern sheets, size 16x21 in., all contained in a heavy two-
color printed envelope, size 9x12 inches. 

Price 50e. Prepaid 

THE CONSRAD COMPANY, Inc. 
233 FULTON STREET NEW YORK CITY 



"THE RADIO CONSTRUCTOR" 

Pattern No. 10 

I-10W TO MAKE 

The Ultradyne 
By R. E. LECAULT, Associate Editor of Radio News 

This receiver is the last word in improved Super-
Heterodynes. It employs six tubes and is, without doubt, 
the most sensitive circuit in existence at the present time. 
It engages what has been called the "Modulation System" 
of rectification in place of the usual "Frequency Change" 
of the received radio currents as in the standard Super-

HeterodYne. 
The description of this Pattern is written by R. E. 

Lacault, who devised the Ultradyne ; thus, the constructor 
can feel assured that he is following authentic data. 

Complete instructions given in a four-page pamphlet, 
one large blue print Pattern, 18x19 in., showing Perspect-
ive Wiring Diagram, Coil Winding Forms, Full Size Panel 
Layout and details for building a cabinet. Contained in 
a heavy two-color printed envelope, size 9x12 inches. 

Price 50 C. Prepaid 

THE CONSRAD COMPANY, Inc. 

233 FULTON STREET 
NEW YORK CITY 



"THE RADIO CONSTRUCTOR" 
IPattern No. 7 

HOW TO MAKE 

The Hazeltine 
Neutrodyne Receiver 

Complete detailed instructions for building a five-tube Neutro-
dyne receiving set can be obtained in the form of a pattern which 
makes the construction of the set as simple as a woman makes a 
garment from a dress pattern. 
The contents of "The Radio Constructor" Set No. 7 Packet 

consists of a four-page pamphlet giving a list of parts required; 
full directions for drilling the panel; making the neutroformers 
and neutralizing condensers; and the adjustment and operation of 
the finished set. The packet also contains two blue prints, size 
.18x30 inches, giving the actual size panel layout, a perspective wir-
ing diagram of the various parts on the panel and base, and de-

tails for building a suitable cabinet for the set. 

All contained in a heavy manila envelope printed in two colors, 

size 9x12. 

Price 50c. Prepaid 

THE CONSRAD COMPANY, Inc. 
233 FULTON STREET NEW YORK CITY 



BUILD YOUR COCKADAY SET FROM A CONSRAD PATTERN 

How To Make 

A Cockaday Receiver 
Pattern No. 6 
The Cockaday four-circuit tuner is one 

of the latest advancements in radio. Its 
main advantage lies in the fact that the 
set can be adjusted to the highest point 
of regeneration, and tuning accomplished 
over a wide band of wave-lengths with.. 
out the necessity for readjustment the 
regeneration control. The set described 
in our packet was designed and built at 
our own shop. All dimensions, size of 

wire, number of turns, etc., are given, leaving nothing to the 
imagination. 
The Packet consists of a fully illustrated instruction Pamphlet, 

size 81/2x1P/2 inches and two large Blue Print Patterns, 18 x 28 
inches—one of the Actual Size Panel Layout with directions for 
building a suitable cabinet, and one Perspective Wiring Diagram 
of the Set. 
Contained in a Two-Color Printed Envelope, size 9x12 inches. 

Price 50e. Prepaid 
How To Make 

A Five Tube Cockaday Receiver 
With Push-Pull Amplification 

Pattern No. 11 

This pattern gives the complete as-
sembly, wiring, adjusting and tuning de-
tails for the new Cockaday five-tube 
receiver with Push-Pull amplification. 
The set as described in our pamphlet of 
instructions is one of the best receivers 
for the reception of distant stations due 
to its remarkable selectivity. It is also 
noted for great volume, as the power 
amplifier of the Push-Pull type used in 
this set is, without question, a big improvement over other forms 
of audio frequency amplifiers. 

Complete instructions in a four-page pamphlet. Size 81/x11 
inches. One large blue print Pattern showing a Perspective Wiring 
Diagram, and Full Size Panel Layout, both size 18x28 inches. Con-
tained in a heavy two-colored printed envelope, size 9x12 inches. 

Price 50c. Prepaid 
THE CONSRAD CO., Inc. 

233 Fulton Street N. Y. C. 



233 FULTON STREET 

"THE RADIO CONSTRUCTOR" 

Pattern No. 4 

HOW TO MAKE 

A Reinartz Receiver 

The original Reinartz Receiver is the most popular 
type of set in existence today. It gained its popularity 
through its simplicity of long-distance reception. Full 
directions for building this receiver are given in this 
packet. The connections of the set are shown plainly, so 
that the novice will have no trouble in following them. 

The Packet contains a Four-Page Illustrated Pam-
phlet, size 81/2 x 111/2 inches and Two large Blue Print 
Patterns—one of the Actual Size Panel Layout with 
Directions for making a suitable cabinet, and one of a 
Perspective Wiring Diagram of the Set. 

All contained in a heavy Two-Color Printed Envelope, 

size 9 x 12 inches. 

Price 50c. Prepaid 

THE CONSRAD COMPANY, Inc. 
I W YORK CITY 



"THE RADIO CONSTRUCTOR" 

Pattern No. 5 

HOW TO MAKE 

A Reflex Receiver 

The plans for this Reflex Receiver were issued after 

considerable research work by our engineers. Most people 
have trouble with reflex receivers. It takes an expert to 
build one that will work satisfactorily. The construc-
tional details of a reflex receiver, contained in this packet, 

are the results of successful efforts. 
This Packet contains a Four-Page Illustrated Pam-

phlet, size 81/2  x 11% inches and Two Large Blue Print 
Patterns—one of the Actual Size Panel Layout with 
Directions and Sketches for building a suitable Cabinet, 

and one Perspective Wiring Diagram of the Set. 

All contained in a Two-Color Printed Envelope, size 

9 x 12 inches. 

Price SO C. Prepaire 

THE CONSRAD COMPANY, Inc. 
NEW YORK CITY 

233 FULTON STREET  



"THE RADIO CONSTRUCTOR" 

Pattern No. 13 

HOW TO MAKE 

The Harkness Receiver 

The Harkness Receiver is essentially a Reflex circuit which 
successfully employs tuned radio frequency amplification without 
the necessity of using a potentiometer or neutralizing condensers 
to prevent self-oscillation. Those who are familiar with radio 
circuits and their operation will readily realize the importance of 
this achievement in radio frequency amplification and will be 
astonished with the remarkable sensitiveness and selectivity of 
this set. 

Since the Harkness Receiver does not oscillate, it follows that 
the operation is simple. The set has only two dial controls, and 
when the best positions of these have been found for various sta-
tions, the positions can be permanently logged for future reference. 
In this way it is not necessary to search for a particular station. 
Any desired station can be received by turning the two dials to 
the positions which have been recorded beforehand on the log. The 
set will also operate efficiently on a loud-speaker and the use of a 
crystal detector gives clear and undistorted reproduction of speech 
and music. 

In addition to the several combined features of this set, it is 
simple and inexpensive to build. A comparatively small number 
of parts are used and they can be easily assembled according to 
the directions even in a four-page instruction pamphlet and two 
blue-print pattern sheets, size 17k19 in. Contained in a heavy two-
color printed envelope, size 9x12 inches. 

Price 5 0 e. Prepaid 

THE CONSRAD COMPANY, Inc. 
233 FULTON STREET NEW YORK CITY 
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Radio Broadcast Listener's Book of Information 
and Log Record 

To the countless thousands of 
enthusiastic broadcast listeners 
thirsting for information but 
lacking in technical knowledge, 
this book Is specially dedicated. 
It describes in every-day under-
standable language how to select 
the set for your particular re-
quirement, how to erect the 
aerial and install your set, how 
to operate it and the proper 
method of upkeep and mainten-
ance of batteries etc. 
The four main divisions of this 

book are as follows: 
Part A—Information for the Broadcast Listener. 
Part B—Radio Broadcast Station of the U. S. by call letters. 
Part C—Radio Broadcast Station of the U. S. by States. 
Part D—Log of Broadcast Stations and Station Log Chart. 

In part B you will find a complete list of Radio Broadcast Stations 
with name, location, power, wave-length and sending hours of the Station 
ndexed alphabetically according to their call letters. There are several 
>ages of Log sheets for the keeping of records of the broadcast stations 
leard and also special tuning charts for making curves of the wave-
ength and dial settings for a set. Contains 2 pages, size 57,fix914 inches, 
loose-leaf. 

Price 50c. 
"RADIO NEWS" 

AMATEUR'S HANDIBOOK 
Volume No. 1 

Chock full of radio constructive and In-
structive articles from cover to cover. 
Written by foremost radio authorities, in 
plain everyday language which everyone 
can understand. Sections include articles 
on Receiving Sets and Sundry Apparatus, 
Transmitters and Accessories, Radio The-
ory, Vacuum Tube Data, and Practical 
Hints for the Amateur. A book which also 
serves as a ready reference and should find 
a place in the library of every amateur. 
it contains 244 pages and over 876 illustra-
tions, diagrams and photographs bound in 
a multi-colored heavy board. Size 6x9 in. 
On sale at all leading radio stores. If 

your dealer cannot supply you, send a dol-
lar bill and the book will be forwarded to 
you postpaid. 

Prepaid 

Price $1.00 

1.1-..e-s7f).«C» 

'  

Amateurs' Handibook 
Radio Expert, 

ElIERMOrlt, ?MAW COICANtiaa • 

Prepaid 

THE CONSRAD COMPANY, Inc. 
233 FULTON STREET NEW YORK CITY 
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Radio's Greatest Magazine 

ON ALL NEWSTANDS 
25c. the copy 

Subscriptions $2.50 the 
year Foreign 50c. extra 

1 st 
1— in every Department 

1st—In Circulation 
The distribution of the November Issue of 
RADIO NEWS was .I.00.000 copies. A gigantic 
number of books. This more than doubles 
the output of any other Radio Publication. 

1st—In Advertising 
RADIO NEWS carries more than twice as much 
advertising as any other Radio Magazine. 
The number of lines of advertising in the 
November issue is 63,098. When you want 
to buy equipment read the advertising pages 
of RADIO NEWS. 

1st—In News 
There is no vital development in radio that 7s 
not sooner or later in the pages of RADIO 
NEWS. RADIO NEWS is first in presenting the 
modern developments in Radio. RADIO NEWS 
was first in presenting the revolutionary 
development of the SOLODYNE, the tube 
that needs no "B" batteries. First in the 
introduction of the CRYSTODYNE, the oscil-
lating crystal detector. 

Radio for the Non-Technical 
The Great Magazine of Scientific 

and Inventive Happenings 
Not only does Science and Inven-
tion cover every single new devel-
opment in the great world of 
Science but it also carries in its 
pages every month a special non-
technical radio section for those 
radio fans who are interested in 
radio from the standpoint of the 
well informed amateur. This is in 
line with the policy of Science and 
Invention to make everything, even 
the most intricate scientific develop-
ments, understandable to everyone. 

ON ALL NEWSSTANDS 25c. the copy 
Subscriptions $2.50 the year 

Foreign 50 c. extra 

Reader 

Over 40 Non-Technical Radio 
Articles Every Month. 

EXPERIMENTER PUBLISHING COMPANY, Inc., 53 Park Place, N. Y. City 


