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Acronyms and Abbreviations:

Abbreviations

Ec
Eq
EP
Epiv
gm
| max

lp
Rp

Definition

Grid Voltage

grid bias voltage
Plate Voltage

Peak Inverse Voltage
transconductance
Maximum Plate Current
Plate Current

Plate Resistance

amplification factor
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smaller voltage change is needed for the same amount of plate current increase. For example,
assume the plate voltage is 200 volts and the bias is changed from -8 to -6 volts, an increase of +2
volts.

This will cause the plate current to increase from 3.4 mA to 7.6 mA, a plate current increase of
only a +2 volt change in grid bias. This ratio of the change in plate voltage to grid voltage change, if
the plate current change in each case is the same, is known as the tube's amplification factor,
represented by the Greek letter py. Thus a tube's p is

_ _AE,
H AE.

The amplification factor describes the effect of the grid bias on the plate current. The value is
generally determined by the way in which the tube is constructed. The nearer the grid is to the
cathode, the larger its effect will be on the plate current.

Another important factor to consider is the elements in a tube act like the plates of a capacitor
(vacuum dielectric). Thus by bringing the grid closer to the cathode, the interelectrode capacitance
is increased. This capacitance is normally a very undesirable thing, as we will see later in our study.

The small change in grid bias causes a change in plate current is known as transconductance (gm).
Transconductance is also known as mutual conductance. It can be determined by the equation:

Aly
Ae,

gm =

Transconductance of a tube is measured in micromhos. The micromho is 0.00000 | of a mho. As an
example, a tube that has a 2 mA change (4) in P, for 1 volt of change in grid bias, has a
transconductance of 2,000 micromhos.

The three basic parameters are: grid bias, plate voltage, plate current. The relationship between
the three basic parameters of a tube can be expressed as follows:

H= (gm) (rp)
where gm is transconductance, r, is plate resistance, and p is the amplification factor.
Example 3-1
Problem: What is the amplification factor of a tube with a plate resistance of 1,500 ohms

with a 5 mA change in plate current for a 2 volt change in bias?

Solution:

gm= DmA_ 2.5 X 10-3 or 0.0025 mho. = 2,500 micromhos
2 volts

W = (2,500) (7,500)
This is 0.0025 X 7500 to produce 18.75

U =18.75
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cavities surrounding the tube at preset intervals. The drift tube itself is an axial-interrupted tube
where electrons are neither accelerated nor decelerated. The drift tube's length to diameter ratio
is about 20: 1. Each of the interruption points along the tube has an associated buncher cavity
constructed so that the drift tube tips in the cavity to become the capacitive loading elements of
the cavity. Thus, very large RF voltages are impressed across them. The cylindrical structure of the
cavity forms the inductive element of the cavity.

The final element in a klystron is the collector, or catcher. The catcher simply gathers the electrons
after their function has been completed and returns them to the beam power supply. The collector
must dissipate the large energy content of the spent electron beam; therefore, the collector must
be cooled to transfer this energy from the tube. In high power klystrons, the tube is liquid-cooled
to dissipate heat.

In high power amplifier type klystrons a very strong axial magnetic field is used to direct and
maintain the electron beam in the drift tube. There is one magnetic coil per cavity. A typical high
power klystron is shown in Figure 4-5.

When the electron beam leaves the electron gun, it is in one continuous stream and will not
produce radio frequency power as it flows through the klystron. As a result, the beam must be
varied to be useful. This is accomplished by the drift tube cavity group, which changes the relative
velocity of the electrons in the beam.

A special type of klystron, known as the reflex klystron, is shown in cutaway form in Figure 4-6. This
klystron has only one cavity, but its principle of operation is the same as other klystrons.

Klystron operation itself is simple. The beam of electrons is fed to the buncher cavities. They are
velocity modulated by feeding energy to the cavity. This energy causes the beam electrons to either
slow or accelerate, and this causes them to gather in groups or bunches as they progress down the
drift tube. When the tube is correctly adjusted, this bunching occurs at the microwave frequency.
The bunched electrons pass through the catcher grids at the microwave frequency. The bunching
acts like an ac current between the catcher grids and will excite the catcher. Thus the klystron acts
as an amplifier, taking in energy at a low level at the buncher cavity and providing a high level
output at the catcher cavity.

If some of the output is fed back to the input, the tube will oscillate.
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