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FIG. 2
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FIG. 3
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HIGH VOLTAGE TRANSFORMER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Korean Application
No. 2003-5181, filed Jan. 27, 2003, in the Korean Intellec-
tual Property Office, the disclosure of which is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates, in general, to a high voltage
transformer and, more particularly, to a high voltage trans-
former provided with a temperature sensor to sense a
temperature of a coil of the transformer.

2. Description of the Related Art

A high voltage transformer is a device that functions to
boost an input voltage supplied from an external power
supply to a high voltage and output the boosted voltage, and
is generally used in electronic products such as a microwave
oven.

The high voltage transformer is manufactured by joining
a laminated E core, in which a plurality of E iron cores are
laminated, with a laminated I core, in which a plurality of I
iron cores are laminated, and disposing electrical parts such
as a primary coil and a secondary coil between the laminated
E core and the laminated I core.

Generally, the high voltage transformer is electrically
connected between the external power supply and a load,
functions to boost voltage supplied from the external power
supply, and supplies the boosted voltage to the load. If the
high voltage transformer is heated, a temperature of the
secondary coil of the transformer connected to the load is
excessively increased.

A high voltage transformer utilized in electronic products
operated using a high voltage such as a microwave oven, is
provided with a temperature sensor to prevent overheating.
The temperature sensor is disposed in a vicinity of the
secondary coil of the transformer to control an operation of
the transformer based on the temperature of the secondary
coil. The temperature sensor is electrically connected in
series to the primary coil of the transformer. If the tempera-
ture of the secondary coil is equal to or higher than a preset
temperature, the operation of the high voltage transformer is
stopped by cutting off power supplied to the primary coil.

The temperature sensor that senses the temperature of the
secondary coil of the high voltage transformer is installed by
hand. Thus, the temperature sensor is disposed in the vicinity
of the secondary coil without being fixed. If the temperature
sensor is moved from an initial position, it is difficult to
correctly sense the temperature of the secondary coil.
Accordingly, there is an inconvenience in that it is deter-
mined whether the temperature sensor is disposed in the
initial position at a time of manufacturing the high voltage
transformer.

Additionally, although the temperature sensor is disposed
in the initial position at the time of manufacturing the high
voltage transformer, the temperature sensor may be moved
from the initial position due to vibration which may be
generated during the operation of the high voltage trans-
former. Accordingly, a method of stably installing the tem-
perature sensor and correctly sensing the temperature of the
secondary coil is needed.

SUMMARY OF THE INVENTION

Accordingly, it is an aspect of the present invention to
provide a high voltage transformer to prevent a shifting of a
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2

position of a temperature sensor, thereby correctly sensing a
temperature of a coil of the transformer.

Additional aspects and advantages of the invention will be
set forth in part in the description which follows and, in part,
will be obvious from the description, or may be learned by
practice of the invention.

The foregoing and/or other aspects of the present inven-
tion are achieved by providing a high voltage transformer
including a core, a coil disposed in the core, a temperature
sensor to sense a temperature of the coil, and a fastening unit
to fixedly attach the temperature sensor to the core.

According to an aspect of the invention, the fastening unit
includes a shield cover to allow the temperature sensor to be
fitted therein, and a rivet to fasten the shield cover to the
core.

The shield cover includes a fastening hole to allow the
rivet to penetrate therethrough.

The fastening unit fixedly attaches both the shield cover
and a ground element that grounds the coil.

The shield cover is made of an insulating material.

The foregoing and/or other aspects of the present inven-
tion are achieved by providing a high voltage transformer
including an E core and an I core joined together, and a
primary coil and a secondary coil. The secondary coil is
disposed in a space provided in the E core. The high voltage
transformer also includes a temperature sensor to sense a
temperature of the secondary coil, a shield cover to allow the
temperature sensor to be fitted therein, and a rivet to fixedly
attach the shield cover to the E core.

The shield cover includes a fastening hole to allow the
rivet to penetrate therethrough.

The rivet fixedly attaches both the shield cover and a
ground element that grounds the secondary coil to the E
core.

The shield cover is made of an insulating material.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects and advantages of the
present invention will become apparent and more appreci-
ated from the following detailed description of the preferred
embodiments, taken in conjunction with the accompanying
drawings of which:

FIG. 1 is an exploded perspective view of principal parts
of a high voltage transformer, according to an embodiment
of the present invention;

FIG. 2 is a perspective view of a temperature sensor fitted
into a shield cover of the present invention;

FIG. 3 shows the temperature sensor of FIG. 2 attached to
a laminated E core of the high voltage transformer; and

FIG. 4 is a circuit diagram illustrating the temperature
sensor connected in series to a primary coil of the high
voltage transformer.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Reference will now be made in detail to the present
preferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings,
wherein like reference numerals refer to like elements
throughout.

FIG. 1 is an exploded perspective view of principal parts
of a high voltage transformer, according to an embodiment
of the present invention. FIG. 2 is a perspective view of a
temperature sensor fitted into a shield cover of the present
invention.
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As shown in FIGS. 1 and 2, a high voltage transformer
includes a secondary coil 20 that is inserted into a laminated
E core 10 having a plurality of E iron cores 11 laminated
therein, and a temperature sensor 40 that senses the tem-
perature of the secondary coil 20.

The temperature sensor 40 includes a frame 41 to form an
external shape of the sensor 40, an activating plate 42
disposed to face the secondary coil 20, and input lines 43
electrically connected to a primary coil 60 that will be
described later. An on/off operation of the temperature
sensor 40 is carried out in such a way that a movable contact
point is attached to or detached from a fixed contact point
based on the temperature sensed inside the frame 41. The
movable and fixed contact points are electrically connected
to the input lines 43, respectively, and are disposed under the
activating plate 42. Additionally, the activating plate 42 is
preferably disposed to face the secondary coil 20 whose
temperature is to be sensed.

A shield cover 50 is made of an insulating material to
insulate the temperature sensor 40 fitted therein, and pro-
vided to be transparent so that a user may check the
temperature sensor 40 with the naked eye.

Additionally, the shield cover 50 is extended in a longi-
tudinal direction to enclose the frame 41 of the temperature
sensor 40. A surface of the frame 41 is stuck to the shield
cover 50, and the frame 41 therefore does not easily slide out
from the shield cover 50. The input lines 43 connected to one
side of the frame 41 protrude outside the shield cover 50, and
are connected in series to the primary coil 60.

The temperature sensor 40 is fixedly attached to the
laminated E core 10 by a rivet 30 with the temperature
sensor 40 fitted into the shield cover 50. That is, the
temperature sensor 40 is fixedly attached to the laminated E
core 10 by the rivet 30 after a through hole 12 of the
laminated E core 10 is aligned with a fastening hole 51 of the
shield cover 50.

Meanwhile, a ground line 21 is connected to one side of
the secondary coil 20, and a ground element 22 is connected
to the ground line 21. A fastening hole 23 is formed through
the ground element 22. Accordingly, the ground element 22
is fixedly attached to the laminated E core 10 by the rivet 30
after the fastening hole 23 is aligned with the through hole
12 and the fastening hole 51.

FIG. 3 shows the temperature sensor attached to the
laminated E core of the high voltage transformer.

As shown in FIG. 3, in the high voltage transformer, the
laminated E core 10 formed by laminating the plurality of E
iron cores 11, and a laminated I core 70 formed by lami-
nating a plurality of I iron cores 71 are joined together.
Electric parts which generate a high voltage such as the
secondary coil 20 and the primary coil 60, are inserted
between the laminated E core 10 and the laminated I core 70.

Curved front and rear portions of the secondary coil 20 are
exposed outside the laminated E core 10, and an installation
space 13 is provided between the curved front portion of the
secondary coil 20 and the laminated E core 10. The tem-
perature sensor 40 fitted into the shield cover 50 is disposed
in the installation space 13. Here, the temperature sensor 40
is fixedly attached to the laminated E core 10 by the rivet 30
so that the activating plate 42 of the temperature sensor 40
is situated to face the secondary coil 20. Accordingly, a
shifting of a position of the temperature sensor 40 is pre-
vented.

FIG. 4 is a circuit diagram illustrating the temperature
sensor connected in series to the primary coil of the high
voltage transformer.
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An input voltage V,,, is applied to the primary coil 60 and
an output voltage V  boosted by the secondary coil 20 is
output.

The temperature sensor 40 is connected in series to the
primary coil 60, and the activating plate 42 of the tempera-
ture sensor 40 is disposed to face the secondary coil 20. If
the temperature of the secondary coil 20 is equal to or higher
than a preset temperature, the movable contact point is not
connected to the fixed contact point, so that the temperature
sensor 40 is turned off and the input voltage V,, applied to
the primary coil 70 is cut off. Accordingly, as an operation
of the high voltage transformer is stopped, overheating of
the high voltage transformer may be prevented.

As is apparent from the above description, the present
invention provides a high voltage transformer, in which a
temperature sensor is fixedly attached to a laminated E core
by arivet through a medium of the shield cover of the sensor,
thereby preventing the shifting of the position of the tem-
perature sensor.

Accordingly, it is not necessary to check the position of
the temperature sensor at the time of manufacturing the high
voltage transformer, and the temperature sensor is fixedly
attached to the E core so that the activating plate of the
temperature sensor is situated to face the secondary coil of
the transformer. Thus, the temperature of the secondary coil
may be correctly sensed, and reliability of products using the
high voltage transformer may be increased.

Although a few preferred embodiments of the present
invention have been shown and described, it would be
appreciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles and spirit of the invention, the scope of which is
defined in the claims and their equivalents.

What is claimed is:

1. A high voltage transformer, comprising:

a core;
a coil disposed in the core;

a temperature sensor to sense a temperature of the coil;

and

a fastening unit to fixedly attach the temperature sensor to

the core.

2. The high voltage transformer as set forth in claim 1,
wherein the fastening unit comprises:

a shield cover to allow the temperature sensor to be fitted

therein; and

a rivet to fasten the shield cover to the core.

3. The high voltage transformer as set forth in claim 2,
wherein the shield cover comprises:

a fastening hole to allow the rivet to penetrate there-

through.

4. The high voltage transformer as set forth in claim 2,
wherein the fastening unit fixedly attaches both the shield
cover and a ground element that grounds the coil.

5. The high voltage transformer as set forth in claim 2,
wherein the shield cover is made of an insulating material.

6. A high voltage transformer, comprising:

an E core and an I core joined together;

a primary coil and a secondary coil, the secondary coil
being disposed in a space provided in the E core;

a temperature sensor to sense a temperature of the sec-
ondary coil;

a shield cover to allow the temperature sensor to be fitted
therein; and

a rivet to fixedly attach the shield cover to the E core.
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7. The high voltage transformer as set forth in claim 6,
wherein the shield cover comprises:

a fastening hole to allow the rivet to penetrate there-

through.

8. The high voltage transformer as set forth in claim 6,
wherein the rivet fixedly attaches the shield cover to the E
core.

9. The high voltage transformer as set forth in claim 6,
wherein the shield cover is made of an insulating material.

10. The high voltage transformer as set forth in claim 7,
wherein the temperature sensor comprises:

a frame to provide an external body of the temperature
Sensor;

an activating plate disposed to face the secondary coil and
to sense the temperature of the secondary coil;

a plurality of input lines to electrically connect to the

primary coil; and

movable and fixed contact points disposed under the

activating plate to control an on/off operation of the
temperature sensor.

11. The high voltage transformer as set forth in claim 10,
wherein the movable contact point is attached to and
detached from the fixed contact point based on a temperature
sensed inside the frame, and the movable contact point and
the fixed contact point are electrically connected to the input
lines.

12. The high voltage transformer as set forth in claim 6,
wherein the shield cover is made of a transparent material to
view the temperature sensor.

13. The high voltage transformer as set forth in claim 10,
wherein the shield cover is extended in a direction to enclose
the frame of the temperature sensor.

14. The high voltage transformer as set forth in claim 10,
wherein a surface of the frame is stuck to the shield cover to
prevent the frame from sliding out from the shield cover.
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15. The high voltage transformer as set forth in claim 10,
wherein the input lines are connected to one side of the
frame to protrude outside the shield cover, and are connected
in series to the primary coil.

16. The high voltage transformer as set forth in claim 7,
further comprising:

a through hole provided on the E core to align with the
fastening hole of the shield cover, wherein the rivet
fixedly attaches the temperature sensor to the E core by
passing through the through hole and the fastening
hole.

17. The high voltage transformer as set forth in claim 8§,

further comprising:

a ground line to connect to one side of the secondary coil;
and

a ground element to connect to the ground line, and to
ground the secondary coil to the E core via the rivet.

18. The high voltage transformer as set forth in claim 7,
further comprising:

an installation space provided between a curved portion of
the secondary coil and the E core, wherein the tem-
perature sensor is disposed in the installation space.

19. The high voltage transformer as set forth in claim 10,
wherein the temperature sensor is connected in series to the
primary coil, and is fixedly attached to the E core by the rivet
so that the activating plate of the temperature sensor is
positioned to face the secondary coil, preventing a shifting
of the temperature sensor.

20. The high voltage transformer as set forth in claim 11,
wherein when the temperature of the secondary coil is equal
to or higher than a preset temperature, the movable contact
point is not connected to the fixed contact point, turning the
temperature sensor off and preventing overheating of the
high voltage transformer.
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