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(57)  The present invention discloses a high voltage
transformer for microwave ovens to output high voltage
used to operate a magnetron. The high voltage trans-
former includes a core (10,60), an output terminal (21),
a securing member (70), a terminal block (70), and a
high voltage transformer. The core (10,60) accommo-
dates a coil (20) used to generate the high voltage. The
output terminal (21) is electrically connected to the coil
(20). The securing member (70) secures the output ter-
minal (21). The terminal block (70) is attached to a side
of the core (10,60) to insulate the output terminal (21)
from the core (10,60).
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Description

[0001] The presentinvention relates to a high voltage
transformer for microwave ovens, having an improved
structure to improve insulation performance.

[0002] A microwave oven is an apparatus that heats
and cooks food using microwaves, which includes a
high voltage transformer to boost an input voltage and
output the boosted high voltage, and a magnetron to op-
erate at the high voltage output from the high voltage
transformer and emit microwaves of high frequency
(about 2450 MHz) into a closed cavity containing food.
[0003] The high voltage transformer applied to micro-
wave ovens is constructed by combining an E-shaped
core and an |-shaped core each formed by stacking a
plurality of iron components one on top of another, dis-
posing electric parts, that is, a primary coil, a secondary
coil, pass cores and a heater core, between the E-
shaped core and the I-shaped core, and insulating the
transformer parts by wrapping the transformer parts with
insulating paper. Nomex paper is commonly used as the
insulating paper.

[0004] The high voltage transformer includes an out-
put terminal to output the boosted voltage. This output
terminal is electrically connected to both the secondary
coil and a high voltage circuit unit that operates the mag-
netron. That is, the output terminal of the high voltage
transformer functions as a connector to supply the
boosted voltage to the high voltage circuit unit.

[0005] A conventional high voltage transformer
should undergo processes of wrapping the electric
parts, such as the primary coil and the secondary coil,
with insulating paper and dipping the electric parts into
varnish as well.

[0006] Recently, international standards organiza-
tions require increased insulation distances so as to se-
cure insulation performance between the output termi-
nal and the core of the high voltage transformer. That
is, it is required that a side distance ranging from the
output terminal to the core is increased.

[0007] To fulfill the requirements of the international
standards organizations, there may be considered a
scheme of thickening the terminal block on which the
output terminal is mounted and which is made of insu-
lating paper. However, as the terminal block becomes
thicker to increase the insulation distance, work efficien-
cy in securing the terminal block to the secondary coil
is reduced. The terminal block is secured to a side of
the secondary coil, so that the thickness of the terminal
block is limited. Moreover, a disadvantage arises in that
miniaturization of a product is difficult because a total
size of the product is increased due to the thickened ter-
minal block.

[0008] Itis an aim of the present invention to provide
a high voltage transformer for microwave ovens, in
which a structure of a terminal block to secure an output
terminal thereto is improved, thus allowing an insulation
distance to be easily increased and securing of the ter-
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minal block to be conveniently performed.

[0009] Other aims and/or 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.

[0010] According to the presentinvention there is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Preferred features of the invention will
be apparent from the dependent claims, and the de-
scription which follows.

[0011] In one aspect of the present invention there is
provided a high voltage transformer for microwave ov-
ens to output high voltage used to operate a magnetron
including a core to accommodate a coil used to generate
the high voltage, an output terminal electrically connect-
ed to the coil, a securing member to secure the output
terminal, and a terminal block attached to a side of the
core to insulate the output terminal from the core.
[0012] Preferably, the terminal block is made of a res-
in having an electrical insulation property and heat re-
sistance.

[0013] The securing member includes a body, a se-
curing hole formed on an upper part of the body to ac-
commodate the output terminal, a protrusion to be in-
serting into a hole of the output terminal, and channels
formed along sides of the body.

[0014] The channels each have a width, the width be-
ing proportional to an insulation distance.

[0015] The terminal block includes a guide way to
guide a coil wire of the cail.

[0016] The guide way is formed to be inclined.
[0017] For a better understanding of the invention,
and to show how embodiments of the same may be car-
ried into effect, reference will now be made, by way of
example, to the accompanying diagrammatic drawings
in which:

Figure 1 is an exploded perspective view of a high
voltage transformer for microwave ovens, accord-
ing to an embodiment of the present invention;

Figure 2 is a terminal block having an improved
structure, which is applied to the high voltage trans-
former of Figure 1;

Figure 3 is a view of an assembled high voltage
transformer for microwave ovens, according to the
embodiment of the present invention; and

Figure 4 is an enlarged view of portion A of Figure 3.

[0018] Figure 1 is an exploded perspective view of a
high voltage transformer 100 for microwave ovens, ac-
cording to an embodiment of the present invention. Fig-
ure 2 is a view of a terminal block having an improved
structure, which is applied to the high voltage transform-
er of Figure 1. The high voltage transformer 100 in-
cludes an E-shaped core 10 and an I-shaped core 60.



3 EP 1 507 272 A1 4

The E-shaped core 10 and the I-shaped core 60 are
each formed by stacking a plurality of iron components
one on top of another.

[0019] Electric parts, such as a secondary coil 20, a
heater coil 30, pass cores 40 and a primary coil 50, are
inserted between the E-shaped core 10 and the I-
shaped core 60, and generate high voltage.

[0020] Both side surfaces, a front surface, and a back
surface of the secondary coil 20 are wrapped with insu-
lating paper 24, 24a and 24b, respectively.

[0021] A ground terminal 23 is attached to the E-
shaped core 10.

[0022] Outside insulating paper 25 covers the insulat-
ing paper 24 to wrap the secondary coil 20 again, and
is inserted between the secondary coil 20 and the heater
coil 30.

[0023] The heater coil 30 is disposed under the out-
side insulating paper 25. The pass cores 40 are dis-
posed under the heater coil 30, and are wrapped with
insulating paper 41. The primary coil 50 is disposed un-
der the pass cores 40, and is wrapped with insulating
paper 51. A terminal block 52 for the primary coil 50 is
provided to secure the input terminal 53. The terminal
block 52 is made of insulating paper. Alternating Current
(AC) voltage is input through the input terminal 53.
[0024] The high voltage transformer of the present in-
vention includes a terminal block 70 having an improved
structure to mount an output terminal 21 thereon to out-
put the boosted high voltage while connecting to the
secondary coil 20.

[0025] The terminal block 70 is made of a resin that
has an electrical insulation property and resistance.
[0026] The terminal block 70 includes a body 71, a
securing hole 72 formed on an upper part of the body
71 to accommodate the output terminal 21, a protrusion
74 inserting into a hole 21a of the output terminal, and
channels 73 formed on sides of the body 71.

[0027] The channels 73 each have a certain width H.
As the width H of the channel 73 is increased, an insu-
lation distance, that is, an insulation distance between
the output terminal and the E-shaped core 10, is in-
creased. If the width H of the channel 73 is increased,
a distance ranging from the output terminal 21 to the E-
shaped core 10 is increased. Accordingly, the insulation
distance is increased, so that high electrical insulation
performance is assured.

[0028] The terminal block 70 includes a guide way 75
formed to be inclined from an upper portion of the body
71 to a lower portion of the body 71 to guide a coil wire
22 of the secondary coil 20 attached to the output ter-
minal 21 by soldering. This guide way 75 is inclined to
prevent damage to the coil wire 22 of the secondary coil
20 in a case where the terminal block 70 is disposed on
the insulating paper 24a.

[0029] After the output terminal 21 is mounted on the
terminal block 70, the terminal block 70 is attached to
insulating paper 24a by winding an adhesive tape 80
around the terminal block 70 and the insulating paper
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24a several times.

[0030] When required insulation distances are differ-
ent according to models of high voltage transformers ap-
plied to microwave ovens, it is preferable to select a ter-
minal block in which the width H of the channel 73 cor-
responding to an insulation distance required by a rele-
vant model is set.

[0031] As apparent from the above description, in ac-
cordance with the present invention, the structure of the
terminal block applied to the high voltage transformer is
improved, so that the insulation distance between the
output terminal of the secondary coil and the core may
be increased. Additionally, the insulation distance may
be easily increased because the width of the channel of
the terminal block may be set according to a required
insulating structure of the high voltage transformer.
[0032] Furthermore, the high voltage transformer of
the present invention prevents the thickness of the ter-
minal block from being excessively increased, so that
securing of the terminal block to insulating paper can be
conveniently performed, and an occupation space of the
terminal block can be reduced, thus preventing a total
size of the high voltage transformer from being in-
creased.

[0033] Although a few preferred embodiments have
been shown and described, it will be appreciated by
those skilled in the art that various changes and modi-
fications might be made without departing from the
scope of the invention, as defined in the appended
claims.

[0034] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to
this specification in connection with this application and
which are open to public inspection with this specifica-
tion, and the contents of all such papers and documents
are incorporated herein by reference.

[0035] All of the features disclosed in this specifica-
tion (including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or proc-
ess so disclosed, may be combined in any combination,
except combinations where at least some of such fea-
tures and/or steps are mutually exclusive.

[0036] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving
the same, equivalent or similar purpose, unless ex-
pressly stated otherwise. Thus, unless expressly stated
otherwise, each feature disclosed is one example only
of a generic series of equivalent or similar features.
[0037] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel
one, or any novel combination, of the steps of any meth-
od or process so disclosed.
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Claims

1. A high voltage transformer for microwave ovens to
output high voltage used to operate a magnetron,
comprising: 5

a core (10,60) to accommodate a coil (20) used
to generate the high voltage;

an output terminal (21) electrically connected 170
to the coil (20);

a securing member (70) to secure the output
terminal (21) ; and

15
a terminal block (70) attached to a side of the
core (10,60) to insulate the output terminal (21)
from the core (10,60).

2. The high voltage transformer according to claim 1, 20
wherein the terminal block (70) is made of a resin
having an electrical insulation property and heat re-
sistance.

3. The high voltage transformer for microwave ovens 25
according to claim 1 or 2, wherein the securing
member (70) comprises:

a body (71);

30
a securing hole (72) formed on an upper part of
the body (71) to accommodate the output ter-
minal (21);

a protrusion (74) to be inserted into a hole (21a) 35
of the output terminal (21); and

channels (73) formed along sides of the body
(71).
40
4. The high voltage transformer according to claim 3,
wherein the channels (73) each have a width, the
width being proportional to an insulation distance.

5. The high voltage transformer according to any pre- 45
ceding claim, wherein the terminal block (70) com-
prises a guide way (75) to guide a coil wire (22) of
the coil (20) .

6. The high voltage transformer according to claim 5, 50
wherein the guide way (75) is formed to be inclined.
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