Velocity Modulated Oscillators

Since 1939, a comprchensive range of single transit coaxial line oscillators (Heil
tubes) has been built up covering the frequency range 0:9-6 Gce/s. Types are
available having wide mechanical or electronic tuning, wave guide or coaxial
mounting, or any combination of these fcatures.

The principle of operation is best explained by reference to the diagram below
which shows a cross-section of the tube structure. An electron stream is
accelerated from the cathode by the screen and is focused by the grid and magnet
into a beam. The beam traverses the two interaction gaps in the resonator and
is collected by the anode. The resonator is, cffectively, a section of coaxial line
with a hollow centre conductor. Interaction occurs between the beam and the
ficld between the centre and outer conductors. The frequency is determined
by the cavity to which the structure is coupled and by the potential difference
between resonator and cathode. Variation of this potential difference affords a
means of frequency modulation.

Application of the screen grid voltage in pulses provides the facility for square
wave amplitude modulation.
Constant output may be achieved
by providing a means of adjusting
the screen voltage to keep the
cathode current constant.
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* For waveguide output the cavity is type 439-LTA-32A.

The collector voltage is preferably set 10-20 volts above resonator potential.
The resonator is usually connected directly to a grounded cavity and the cathode
operated at a negative potential. When frequency modulation is required, the
resonator may be insulated from the cavity by a mica washer.



