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Abstract.—The horizontal deflection of electron beams in television systems has required
excessive energy dissipation and expensive circuit components. For deflection by magnetic
means, the deflection transformer and yoke have presented serious problems in the economical
design of television receivers.

Low-loss systems have been constructed with energy recovery arrangements. Such systems,
requiring no additional electrical energy, provide large increases in deflection capability.
Simultaneously there are reductions in transformer core costs to less than one fourth those of
equivalent laminated sheet or strip metal types.

Transformer and yoke cores have been molded from powdered iron materials especially
prepared for these applications. Very low-cost materials have been developed to produce
useful effective a-c permeabilities of between 40 and 230. The precise value depends upon the
molding pressure, the degree of d-c saturation and the peak amplitude of the a-c flux density.

Small particle thicknesses available, at low cost, in powdered-iron materials make high-Q
systems possible. Increased efficiency eliminates the necessity for dissipating large amounts of
energy from the transformer and deflecting yoke structures.

Molded core structures, in comparison with laminated core structures, produce negligible
acoustic radiation. |

A low-cost system has been constructed to provide full deflection and 17 kilovolts second
anode potential for a sixty degree kinescope driven by two type 807 or 6BG6G beam-tetrodes.
The present pulse voltage ratings of available tubes limit the second anode voltage to ap-
proximately 17 kilovolts for a kinescope which is to be scanned from a circuit driven by a
single 6BG6G tube. This second anode voltage may be derived from windings on the same
deflection transformer via a voltage doubling rectifier.

Design theory for low-loss scanning systems has progressed so that now the resultant
transformer designs may be relied upon to produce the expected results within the limits of
the other component part tolerances and tube tolerances. Design equations and curves are
given.

I. INTRODUCTION

HE horizontal deflection of electron beams and the high-voltage power

supply for the electron beam acceleration in television receivers has
accounted for a large portion of the required total energy dissipation,
physical volume and cost. The advent of modern short-length, sharp-focus,
kinescopes of wide deflection angle increased the energy consumption and
the cost of the required component parts. Means have been found for
decreasing the cost appreciably, and at the same time providing an equally
efficient system.

The major component parts are the horizontal deflection transformer
and 1ts associated deflection yoke. These devices have been responsible for
at least half the energy loss in many systems. The introduction of very
thinly laminated cores in both units resulted in a considerable reduction in
energy loss and a marked increase in the deflecting capability of any stan-
dard driver tube.
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