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Description

Litton Ring-Loop Traveling Wave Tubes produce multi-
kilowatt, pulsed microwave power for radar, ECM, and
linear accelerator applications. They are available in
discrete frequency ranges from D- through J-bands with
peak power outputs ranging from 1 to 24 kilowatts, and
bandwidths from 7% to 20%.

By utilizing a ring-loop type of interaction circuit in this
family of TWT’s, Litton is able to offer high power and
high efficiency in an exceptionally small, light weight
package. As an additional benefit, the ring-loop circuit
gives the systems designer the flexibility to select a tube
which is custom tailored to his specific frequency range
with minimum engineering cost.

Applications

Specific applications for Litton Ring-Loop TWT’s include
use in high resolution radar systems as drivers or output
tubes, and in distributed arrays. They are also employed
in threat-oriented ECM systems and as drivers in linear
accelerators.

The Ring-Loop Circuit

The ring-loop circuit shown at the left is the highest
impedance, most stable, and most versatile member of
the “ring bar” family of rf interaction circuits. This circuit
provides a signal having a unique level of spectral purity,
with harmonic power down 25 dB to 35 dB below the
fundamental. It exhibits complete freedom from the
backward wave oscillation problems which commonly
occur with conventional helix circuits.

The high circuitimpedance provides exceptionally high
gain per wavelength which translates directly into TWT’s
with high efficiency, small size, light weight, and out-
standing phase characteristics.

The ring-loop circuit is an extremely versatile design.
By adjusting the ring-to-ring spacing on any one of
Litton’s six basic circuits, atube can be produced at the
exact frequency band, peak power, and gain specified.
This means that a Ring-Loop TWT can be created for a
specific requirement with minimum engineering cost,
time delay, and technical risk.

Typical Performance

Typical of Litton’s family of Ring-Loop Traveling Wave
Tubesisthe L-5476. The L-5476 provides 6 kilowatts peak
power and 250 watts of average power output over the
frequency range of 1.2to 1.4 GHz, with 30 dB saturated
gain at more than 30% rf efficiency. The tube is less than
19 inches long. Its total weight is only 6 pounds, while
most traveling wave tubes having similar specifications
would weigh more than 20 pounds. The chart on page 4
describes additional production tubes currently available
in the Ring-Loop family.
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Litton Ring-Loop TWT’s

The above chart presents the range of peak power,
average power, bandwidth, and efficiency available
from Litton’s Ring-Loop family of pulsed TWT’s.
Peak power is displayed on the vertical axis; fre-
quency, on a log scale, along the horizontal axis.
The total frequency range is covered by 6 bands,
one for each of Litton’s ring-loop circuits. These
are separated by vertical white lines on the chart.
The nominal 1 dB saturation bandwidth, maximum
average rf power, nominal rf efficiency, and peak

rf power achievable are shown within each band.
As indicated by the arrows, stated bandwidths may
be selected anywhere within the frequency band of
interest. Efficiency can be improved through the
use of a depressed collector.

“Custom” Design

Suppose a TWT is required with 40 dB gain, 8 kilo-
watts peak power, and 2% duty, within an operating
band of 2.5 to 2.7 GHz. Although a tube with these
specifications does not appear in the table on page
4, the performance chart above shows that one can
easily be custom tailored. The 8 kilowatt peak power
requirement is well within the 20 kilowatt limit
achievable with the third ring-loop circuit band from
the left, and the 160 watts required for 2% duty at

8 kilowatts peak is less than the 300 watts maximum
for that band. To arrive at a tube with the correct
specifications, Litton engineers compute the ring-
to-ring spacing required to center the 7.7% band-
width (2.5 to 2.7 GHz) within the 12% rf circuit
bandwidth. After incorporating the specifications
for a depressed or non-depressed collector, and for
conduction, air, or liquid cooling, the TWT can be
fabricated from the basic components which are
common to that particular ring-loop circuit band.




Production Ring-Loop TWT’s

please contact a Litton representative or applications
engineer. We would be happy to assist you in selecting a
Ring-Loop TWT to match your specific requirements.

This table lists the Ring-Loop Traveling Wave Tubes
which are currently in production at Litton. If you require
a TWT with specifications other than those shown here,
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