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(57) Appareil d’alimentation en courant haute tension
ayvant des composants électriques placés dans des
boitiers i1solants qui sont biodégradables. Les boitiers
isolants sont constitués de plusieurs couches superposées
de feuilles de papier collées ensemble, le nombre de
couches ¢tant choisi de maniere a obtenir le niveau
souhaité d’isolation électrique approprié a ’intensité du
champ électrique entourant les composants électriques
isolés quand D’appareil fonctionne. Application a la
fourniture de courant a des sources de rayons X.
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(57) A high-voltage power supply unit having electrical
components encased in insulating casings which are
biodegradable. The insulating casings comprise several
superimposed layers, joined together, of sheets of paper,
the number of layers being chosen in order to obtain the
desired amount of electrical insulation to suit the strength
of the electric field surrounding the insulated electrical
components when the unit is in operation. Application to
the providing power to X-ray sources.
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HIGH-VOLTAGE POWER SUPPLY UNIT
PARTICULARLY FOR X-RAY SOQURCES

ABSTRACT OF THE DISCLOSURE

A high-voltage power supply unit having electrical components
encased in insulating casings which are biodegradable. The insulating
casings comprise several superimposed layers, joined together, of
sheets of paper, the number of layers being chosen in order to obtain
the desired amount of electrical insulation to suit the strength of the
electric field surrounding the insulated electrical components when the

unit is in operation.

Application to the providing power to X-ray sources.
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HIGH-VOLTAGE POWER SUPPLY UNIT
PARTICULARLY FOR X-RAY SOURCES

BACKGROUND OF THE INVENTION

The present invention relates in general to high-voltage (HT)
power supply units, particularly for X-ray sources, which units are

biodegradable.

Conventional HT power supply units include components which
are encased in electrically insulating cases. These components are
arranged in an earthed box which is vacuum filled with an electricaily
insulating and cooling medium. The casings of the components are
generally made by injection-molding of plastic. These injection-molded
plastic casings need to be free of geometric defects and not to contain

inclusions of gas which will detract from electrical insulation.

The plastic insulating casings and the insulating oil represent
most (greater than 60% by volume) of the HT power supply unit, and
this poses problems with recycling and safety and with respect to the

environment.

Furthermore, it would be desirable to choose the thickness of
the casings to suit the strength of the surrounding electrical field.
Altering the thickness in this way is not compatible with injection-
molding techniques which require a constant thickness in order to

avoid geometric defects and/or inclusions of gas.

It would be desirable to provide a HT power supply units in
which the materials used to insulate the electrical components readily

allow the thickness of the insulation to be altered to suit the strength of
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the electric field that there is around the component and which are

preferably biodegradable.
BRIEF SUMMARY OF THE INVENTION

An embodiment of the invention is a power supply unit for which
most of the materials used to make it are recyclable and do not have
harmful effects on the environment, and in particular are biodegradable

materials.

An embodiment of the invention is a biodegradable high-voltage
power supply unit comprising electrical components encased in
electrically insulating casings wherein the insulating casings comprise
several superimposed layers, joined together, of sheets of paper, the
number of layers being chosen in order to obtain the desired amount of
electrical insulation to suit the strength of the electric field surrounding

the insulated electrical components when the unit is in operation.

An embodiment of the present invention is therefore also a
biodegradable HT power supply unit, particularly for X-ray sources, the
electrical components of which are contained in insulating casings the
thickness of which can readily be chosen to suit the strength of the

surrounding electric field.
BRIEF DESCRIPTION OF THE DRAWING

The single figure depicts a conventional layout of an HT power

supply unit for X-ray sources.
DETAILED DESCRIPTION OF THE INVENTION

Referring to figure, the HT power supply unit 1 comprises an HT
transformer 2, a voltage multiplier/rectifier device 3, and an HT output

device 4.
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The components of the HT transformer 2, such as the windings,
the components of the voltage muitiplier/rectifier device and of the HT
output device 4, such as the transistors, the smoothing capacitors and
the resistors, are encased in electrically insulating casings 5, 6, and 7,

respectively.

The HT transformer 2, the voitage multiplier/ rectifier device 3,
the output device 4 and the appropriate electrical connections are
arranged in an earthed metal box 8 vacuum-filled with an electrically
insulating and cooling medium 9, such as a mineral oil, in order to
obtain the desired resistance to the high voltages which are generally
between 30 Kv and 150 Kv.

The electrically insulating casings 5, 6, and 7 of the HT
transformer 2, of the voltage multiplier/rectifier device 3 and of the HT
output device 4 are generally made by injection-moiding of plastic.
Theée injection-molded plastic casings need to be free of geometric
defects and need not to contain inclusions of gas which detract from

the electrical insulation.

An embodiment of the invention comprises a HT power supply
unit in which the electrical components are encased in insulating
casings comprising several superimposed layers, joined together, of
sheets of paper. The number of sheets are chosen in order to obtain
the desired amount of electrical insulation to suit the strength of the

electric field surrounding the insulated electrical components when the

HT power supply unit is in operation.

The layers of sheets of paper are generally joined together by
an electrically insulating adhesive that can resist the insulating and
cooling medium such as a mineral or vegetable oil. As a preference,

use is made of a cellulose-based glue which is biodegradable.
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In general, the layers of sheets of paper of which the casings
are formed are impregnated with an insulating mineral or vegetable oil

and compressed.

It has been discovered that a stack of five layers of sheets of
paper 12 um thick impregnated with conventional insulating mineral or

vegetable oil is able to withstand a potential difference of 14 kv.

The stacks of sheets of paper can easily be pressed to make
winding casings and boxes and lids and it is easy, during the
manufacturing method for pressing to obtain different wall thicknesses

by adding layers of sheets of paper.

It is recommended that the impregnation oil and the oil that
constitutes the insulating and cooling medium should be an insulating
vegetable oil such as grape seed oil. Such insulating vegetable oils are
knownand have dielectric properties comparable with insulating
mineral oils and better vapor tensions. Furthermore, they have the
advantage of being biodegradable and therefore not harmful to the

environment.

Various modifications in structure and/or function and/or steps
may be made by one skilled in the art to the disclosed embodiments

without departing from the scope and extent of the invention.
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WHAT IS CLAIMED IS:

1. A high-voltage power supply unit comprising electrical
components encased in electrically insulating casings wherein the
insulating casings are biodegradable and comprise several
superimposed layers, joined together, of sheets of paper, the number
of layers being chosen in order to obtain the desired amount of
electrical insulation to suit the strength of the electric field surrounding

the insulated electrical components when the unit is in operation.

2. High-voltage power supply unit according to claim 1
wherein the superimposed layers of sheets of paper are impregnated

with insulating mineral or vegetable oil.

3. High-voltage power supply unit according to claim 1 or 2
wherein the layers of sheets of paper are joined together by an

electrically insulating adhesive.

4. High-voltage power supply unit according to claim 3

wherein the adhesive is a cellulose-based glue.

5. High-voltage power supply unit according to any one of
Claims 1 to 4 comprising an electrically earthed metal casing filled with
an electrically insulating and cooling medium within which electrical

components are encased within the electrically insulating casings.

6. High-voltage power supply unit according to Claim 6
wherein the electrically insulating and cooling medium is an insulating

vegetable oil.

7. High-voltage power supply unit according to any one of

claims 1 to 6, for providing power to an X-ray source.
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