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RUSSIAN AND ENGLISH TRIGUNOMETRIC I'UNCTIONS

Russian English Russian English Russian VEng i :11

sin sin sh sinh arc sh :'ih ,
Cos Cos h cosh arc ch ck' 0 -,

tg tan th tanh arc ih t anh
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Applicant:

PULSED X-RAY APPARATUS

The present invention is concerned with x-ray apparatus, in

particular with pulsed x-ray apparatus.

The familiar pulsed x-ray apparatus consists of a two-electrode

tube with field emission, high-voltage pulse transformer, a reservoir

capacitor and a device for charging the capacitor. Due to the use

of pulse transformers as a source of high voltage, such equipment

is distinguished for its comparatively small size and weight. How-

ever, further reduction in weight is limited practically by the pre-

Me of the device for charging the reservoir capacitor. This

device is a step-up power transformer on an iron core. Another

defect of the apparatus in question is that the reservoir capacitor



does not have a stable charging level. This has to do with the

osiillations in the voltage supply and leads to a decrease in operat-

ing reliability.

The purpose of the invention is a further reduction in the size

and weight of pulsed x-ray apparatus and an increase in the operating

reliability of the reservoir capacitors. This is achieved by making

the charging device of the apparatus in the form of a pulse trans-

former connected to an a.c. supply through a high-frequency oscillat-

ting circuit formed by a high-voltage capacitor, connected in parallel

to the power supply and to the primary winding of the given pulse

transformer, between which there is connected an uncontrolled switch-

ing diode.

In the drawing a block diagram of the proposed apparatus is

shown, where 1 is the x-ray tube; 2 is the high voltage transformer;

3 is the device for starting the apparatus; 4 is the reservoir capa-

citor; 5 is the rectifier; 6 is the pulse transformer of the reser-

voir capacitor; 7 is the uncontrolled switching diode; and 8 is a

low-voltage capacitor.
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The apparatus operates as follows.

When the apparatus is connected to the a.c. supply line, the

low-voltage capacitor 8 is charged to the amplitude of the supply

voltage. At approximately this moment the switching diode 7 is

actuated and the capacitor 8 is discharged through the primary winding

of the pulse transformer 6. The discharge time, and consequently

also, the period of the oscillations in the circuit formed by the

capacitor 8 and the primary winding of the transformer 6, depends

on the capacitance of the capacitor mentioned and the inductance of

the transformer primary winding. In the secondary winding of the

transformer 6 a short pulse of voltage arises which charges the reser-

voir capacitor 4 through the rectifier 5 to some initial value.

These cycles occur with the frequency of the power supply, each time

adding a new batch of energy to the reservoir capacitor until it is

charged to the voltage determined by the transformation factor of

the transformer 6. Since the actuation of the switching diode 7

always occurs for the same value of the voltage in the diode, the

resulting value of the voltage in the reservoir capicitor 4 is also

strictly constant and does not depend on changes in the voltage in

the power supply.

When the starting pulse is fed from the trigger circuit 3, the

reservoir capacitor 4 discharges through the primary winding of the

high-voltage pulse transformer 2. In its secondary winding, a high

voltage pulse emerges with approximately 150 kv amplitude, along whose

forward front a vacuum breakdown in the x-ray tube 1 occurs, accom-

panied by a burst of x-rays.

Subject of the Invention

The pulsed x-ray apparatus containing a two-electrode x-ray

tube with field emission, a high-voltage pulse transformer, a reser-

voir capacitor and a charging device, is distinguished by the fact

that in order to reduce the size and weight of the apparatus, the

charging device is made in the form of a pulse transformer connected

to an a.c. power supply through a high-frequency oscillating circuit
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formed by a low voltage capacitor connected in parallel to the power

supply and the primary winding of the aforesaid pulse transformer,

between which an uncontrolled switching diode is connected.
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