SPECIFICATION
TITLE OF INVENTION: ELECTRIC COOKER
TECHINICAL FIELD
[0001]

The present invention relates to an electric cooker for
baking bread and snack cakes by inserting dough between a lower
die and an upper die and heating at least one of the lower die and
upper die by an electric heater.

BACKGROUND OF THE INVENTION
[0002]

Patent Literatures 1-5 disclose conventional electric
cookers in which a lower housing that has a lower die on the upper
surface is pivotally mounted to an upper housing that has an upper
die on the lower surface via a hinge or a hinge shaft at rear ends,
and when dough is inserted or when baked product is taken out,
the upper housing turns upward from the lower housing.

[0003]

Patent Literature 1: JP2003-47561A

Patent Literature 2: JP2003-304975A

Patent Literature 3: JP2007-130149A

Patent Literature 4: JP2013-202137A

Patent Literature 5: JP2011-512974A
PROBLEMS TO BE SOLVED BY THE INVENTION
[0004]

In the electric cookers in Patent Literatures 1-5, the
following problems occur because of fixed height of the hinge or
hinge shaft via which the upper housing is pivotally mounted to
turn upward from the lower housing.

It is necessary to change the depth of a concave formed on

facing surfaces of the upper and lower dies depending on each

1



baked product, and it is necessary to change thicknesses of the
upper and lower dies and height of the upper housing. However,
in the electric cookers in the Patent Literatures, the height of the
hinge or hinge shaft is fixed and the height of the upper housing
cannot be changed. If another upper or lower die that is different
in height is attached, a gap can be produced without tightly
contacting the surfaces of the upper and lower dies. The dough
in the concaves between the upper and lower dies seeps out of the
concaves during baking, so that the dough is not baked to a fixed
shape or varies in baking, which is disadvantageous.

[0005]

In order to solve the disadvantages, it is necessary to
substitute another different-height hinge to match thickness of the
upper and lower dies or to change the heights of the upper and
lower housings or to manufacture a plurality of electric cookers in
exclusive use for each baked product. However, it is necessary
to replace it depending on thickness of the upper and lower dies
every time, which is complicated and expensive. If a plurality of
electric cookers is manufactured for each baked product, it will
increase manufacturing costs significantly.

[0006]

In view of the disadvantages, it is an object to provide an
electric cooker in which a different-thickness upper or lower die is
properly mounted in the single electric cooker without substituting
a hinge or an upper or lower housing or without manufacturing an
electric cooker in exclusive use for each baked product.

MEANS FOR SOLVING THE PROBLEM
[0007]
According to the present invention, the foregoing problem

is solved as below.



(1)There is provided an electric cooker comprising:

a lower housing;

a lower die mounted on the lower housing;

an upper housing pivotally mounted at a rear end via a
hinge shaft to the lower housing to turn upward from the lower
housing;

an upper die mounted on the upper housing, a lower
surface of the upper die being capable of being disposed on an
upper surface of the lower die;

an electric heater disposed in at least one of the lower
housing and the upper housing and heating at least one of the
lower die and the upper die from back to heat dough for bread or
the like between the lower die and the upper die; and

hinge-shaft height adjusting means changing a vertical
position of the upper housing pivotally mounted via a hinge shaft
by adjusting height of the hinge shaft.

[0008]

Thus, the height of the hinge shaft is adjusted by the
hinge-shaft height adjusting means. By changing a vertical
position of the upper housing that is pivotally mounted via the
hinge shaft, and a different-thickness lower or upper die can be
substituted. It is not necessary to replace the hinge and upper
and lower housings or it is not necessary to manufacture an
electric cooker in exclusive use for each based product thereby
reducing costs.

[0009]

(2) In the item (1), an upper-housing support bracket that
has a pair of upward portions is disposed on an upper surface of a
rear part of the lower housing and a moving bracket is disposed

between the pair of upward portions to move vertically, the moving
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bracket having a pair of hinge-shaft support portions that support
ends of the hinge shaft, the hinge-shaft height adjusting means
comprising an operating rod that is pivotally mounted to the
upward portions at ends to rotate and is positioned in parallel with
the hinge shaft, an eccentric cam that is eccentrically fixed to the
operating rod and moves the moving bracket vertically with the
hinge shaft, and a knob fixed to a projecting end of the operating
rod that projects sideward of the upward portion and rotates the
eccentric cam with the operating rod.

[0010]

Thus, by merely turning the knob, the heights of the moving
bracket, hinge shaft and upper housing can be adjusted easily and
optionally.

[0011]

(3) In the item (2), the electric cooker comprises
resistant-force applying means that is disposed between the knob
and the upward portion facing the knob, the resistant-force
applying means applying rotation-resistant force to the knob to
stop the eccentric cam at an optional rotation position to hold the
moving bracket, the hinge shaft and the upper housing.

[0012]

Thus, rotation-resistant force is applied to the knob by the
resistant-force applying means, so that the eccentric cam is
prevented from turning after the heights of the hinge shaft and
upper housing is adjusted. After adjustment, the hinge shaft and
upper housing are not likely to move vertically.

[0013]

(4) In the item (2) or (3), a pair of eccentric cams is

provided within a circular hole greater in diameter than the

eccentric cam, the circular hole being formed in the hinge-shaft
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support portion.
[0014]

The eccentric cam is not exposed significantly, and foreign
substance is not likely to be attached thereby providing good
appearance to the electric cooker.

[0015]

(5) In the item (1), an upward frame portion is provided on
an upper surface of the lower housing and the electric heater is
disposed by the upward frame portion, a downward frame portion
being provided on a lower surface of the upper housing, a
frame-like suspending portion being provided on a lower surface
of the lower die and covered by the upward frame portion from
above, a frame-like standing portion being provided on a lower
surface of the upper die and covered by the downward frame
portion from below, the electric cooker further comprising
engagement means that detachably mounts the suspending
portion of the lower die to the upward frame portion; the standing
portion of the upper die to the downward frame portion; and the
lower die and the upper die to the upward frame portion and the
downward frame portion respectively.

[0016]

Thus, the lower and upper dies can easily be attached or
removed. They can easily be replaced with another
different-thickness lower or upper die.

[0017]

(6) In the item (5), the engagement means comprises a first
engagement hole of the suspending portion and the standing
portion; a projection of the suspending portion and the standing
portion to fit in the first engagement hole; a second engagement

hole formed in the suspending portion and the standing portion
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opposite the projection and the first engagement hole; a latch
provided to be retractable in the upward frame portion and the
downward frame portion, the latch being biased outward of the
upward and downward frame portions to get its end to engage the
second engagement hole detachably; and an operating rod that
partially passes through an upper surface of the lower housing and
a lower surface of the upper housing for connection to the latch
within the lower housing and the upper housing, an end of the
operating rod being pushed by a tool through an opening in a side
wall of the lower housing and the upper housing to have the latch
left from the second engagement hole.

[0018]

The end of the operating rod is pushed by a tool from
outside, and the latch is left from the second engagement hole.
The lower and upper dies can easily be removed from the lower
and upper housings respectively. In the lower and upper dies,
the first and second engagement holes may be formed thereby
facilitating manufacturing of the lower and upper dies.
ADVANTAGES OF THE INVENTION
[0019]

According to the present invention, without substituting the
hinge or upper and lower housings or without manufacturing an
electric cooker in exclusive use for each based product, a
different-thickness upper or lower die can properly be used
thereby providing a low-cost electric cooker.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a front perspective view of one embodiment of an

electric cooker according to the present invention when an upper

housing turns upward;



FIG. 2 is a front perspective view of the same when upper
and lower dies are removed;

FIG. 3 is an exploded perspective view of hinge-shaft
height adjusting means and its mounting portion;

FIG. 4 is a side elevational view when the height of a hinge
shaft is set to a lower-limit position and the upper housing moves
downward in use;

FIG. 5 is a side elevational view when the height of the
hinge shaft is set to an upper-limit position and the upper housing
moves downward in use;

FIG. 6 is an enlarged vertical sectional front view taken
along the line VI-VI in FIG. 4;

FIG. 7 is an enlarged vertical sectional front view taken
along the line VII-VII in FIG. 5;

FIG. 8 is a top plan view of the lower housing when a lower
die is removed;

FIG. 9 is an enlarged vertical sectional side view taken
along the line IX-1X in FIG. 8;

FIG. 10 is an enlarged vertical sectional side view taken
along the line X-X in FIG. 9;

FIG. 11 is a top plan view when the lower die is mounted
over the lower housing;

FIG. 12 is an enlarged vertical sectional side view taken
along the line XII-XIl in FIG. 11; and

FIG. 13 is an exploded perspective view of a variation of a
mounting portion for hinge-shaft height adjusting means.
EMBODIMENT FOR CARRYING OUT THE INVENTION
[0021]

Embodiments of the invention will be described with

respect to the drawings.



In FIGS. 1, 2 and 4, an electric cooker according to the
present invention comprises a rectangular lower housing 1; an
upper-housing support bracket 2 fixed to the back of the upper
surface of the lower housing 1; a U-shaped moving bracket 3
moving vertically between a pair of upward portions 2a and 2a of
the upper-housing support bracket 2; a rectangular upper housing
5 the rear end of which is pivotally mounted via a hinge shaft 4 to a
pair of hinge-shaft support portions 3a, 3b of the moving bracket
3; hinge-shaft height adjusting means adjusting height of the
hinge shaft 4 with the moving bracket 3; a lower die 7 mounted on
the upper surface of the lower housing 1; and an upper die 8 on
the lower surface of the upper housing 5. In the following
description, front and back, right and left and upward and
downward directions are defined in a state where the upper die 8
is on the lower die 7 in use in FIG.4 by turning the upper housing 5
downward.

[0022]

The upper housing 5 is fixed between right and left side
plates 9a and 8a of a laterally U-shaped handle 9 to be
substantially integral with the handle 9. The rear ends of the
right and left side portions 9a, 9a pass through the hinge shaft 4,
so that the upper housing 5 turns from a substantially horizontal
used position to a standby position at over 90 degrees such as 100
degrees upward. On the back surface of the lower housing 1 is
mounted a control box 10 having a power switch, a
heater-temperature regulating switch and a timer switch (not
shown).

[0023]
The lower die 7 is made like a square of high

thermally-conductive Al alloy, and an oil-collecting recess 11
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projects forward in the middle of the front edge. The outer
periphery except the front edge of the oil-collecting recess 11 is
surrounded by an upward portion 12, and a plurality of
dough-baking concaves 13 having a semicircular section is formed
on the upper surface of the lower side 7 except the outer
periphery.

[0024]

Around the concaves 13 of the lower die 7 or between the
upward portion 12 and the concaves 13, a concave oil-discharge
groove 14 that communicates with the oil-collecting recess 11 is
formed. The bottom surface of the oil-discharge groove 14 and
the upper surface of the oil-collecting recess 11 are gently inclined
forward and downward. So, oil which runs out of the baked
dough flows to the oil-collecting recess 11 via the oil-discharge
groove 14. Oil which drops down from the front edge of the
oil-collecting recess 11 can be collected by an oil reservoir (not
shown).

[0025]

The upper die 8 is made of Al alloy like a square. On the
lower surface of the upper die 8 facing the upper surface of the
lower die 7, there is formed a plurality of concaves 13 having a
semicircular cross section and facing the concaves 13 of the lower
die 7.

[0026]

In FIGS. 3, 4 and 6, the right and left ends of a base of the
upper-housing support bracket 2 are fixed to the rear portion of
the upper surface of the lower housing 1 with a plurality of screws
15. Atthe upper ends of the pair of upward portions 2a, 2a of the
upper-housing support brackets 2, there are formed first guide

holes 16, 16 for guiding the right and left ends of the hinge shaft 4
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vertically. In the middle of the upward portions 2a, there are
formed circular holes 28 in which an operating rod 28 and an
eccentric cam 29 fixed thereto can be inserted. At the lower end
of the rear part of the upward portions 2a, there are formed
second guide holes 19, 19 in which guide rods 18 in parallel with
the hinge shaft 4 fit, so that the lower end of the moving bracket 3
moves vertically.

[0027]

At the upper ends of the pair of hinge-shaft support
portions 3a, 3a of the moving bracket 3, there are formed support
holes 20, 20 that support each end of the hinge shaft 4. Under
the support holes 20, there are formed circular holes 21, 21 which
are larger in diameter than the eccentric cam 29 which passes
through the circular hole 21. At the lower end of the rear portion
of the hinge-shaft support portion 3a, there are formed through
holes 22, 22 through which each end of the guide rod 18 passes.
Stopper pins 23, 23 project inward on front and upper part of
facing surfaces of the right and left hinge shaft support portions 3a
and come in contact with the right and left side portions 9a of the
operating handle 9.

[0028]

In FIG. 6, the right and left ends of the hinge shaft 4 fit in
the support holes 20, 20 of the right and left hinge-shaft support
portions 3a, 3a of the moving bracket 3 and in the first guide holes
16, 16 of the right and left upward portions 3a, 3a of the
upper-housing support bracket 3. A snap ring 25 fits in a
circumferential groove 24 of each end of the hinge shaft 4 at a
projecting end of the upward portion 2a.

[0029]
The right and left ends of the guide rod 18 fit in the through
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holes 22, 22 of the right and left hinge-shaft support portions 3a,
3a of the moving bracket 3 and in the second guide holes 19, 19 of
the right and left upward portions 2a, 2a of the upper-housing
support bracket 2, so that the guide rod 18 is allowed to move right
and left and prevented from coming off. Each end of the guide
rod 18 fits in the through holes 22, 22 of the right and left
hinge-shaft support portions 3a, 3a and in the second guide holes
19, 19 of the right and left upward portions 2a, 2a of the
upper-housing support bracket 2, so that the moving bracket 3 is
prevented from turning forward and backward, and is allowed to
move vertically with respect to the upper-housing support bracket
2.

[0030]

The hinge-shaft height adjusting means 6 comprises the
operating rod 28 in parallel with the hinge shaft 4; a pair of
disc-like eccentric cams 29, 29 fixed eccentrically with the right
and left side ends of the operating rod 28; and a knob 30 for
turning the operating rod 28 and the eccentric cams 29.

[0031]

In FIG. 6, the right and left eccentric cams 29 fit in the
circular holes 21 of the right and left hinge-shaft support portions
3a of the moving bracket 3 with play. Before a shaft-retaining
plate 27 is mounted to the upper-housing support bracket 2, the
operating rod 20 and eccentric cam 29 are fitted by inserting into
any one of the circular holes 17 in the right and left upward
portions 2a. The left end of the operating rod 28 passes through
the left upward portion 2a and the shaft-retaining plate 27 fixed
thereto and slightly projects. The snap ring 25 engages on the
projecting end thereby preventing the operating rod 28 from

moving rightward.
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[0032]

The right end of the operating rod 28 projects rightward
through the right upward portion 2a and the shaft-retaining plate
27 fixed thereto, and the knob 30 is fixed at the projecting end. A
slit 31 is formed in the knob radially from a a central hole 30a to an
outer circumference. A screw 32 engages toward the slit 31 to
make width of the slit 31 narrower, and the knob 30 is thus fixed to
the operating rod 28. By turning the knob 30, the right and left
eccentric cams 29 rotate with the operating rod 28, and the
eccentric cams 29 eccentrically rotate within the circular holes 21
of the right and left hinge-shaft support portions 3a. Thus, the
moving bracket 3 moves vertically. Vertical movement of the
moving bracket 3 makes height of the hinge shaft 4 supported by
the bracket 3 and the upper housing 5 around the hinge shaft 4
adjustable.

[0033]

On a surface of the knob 30 facing the shaft-retaining plate
27, there is formed a lateral blind hole 33 which is open toward the
shaft-retaining plate 27. In the blind hole 33, a compression
spring 34 and a steel ball 35 pressed by the compression spring
34 toward the shaft-retaining plate 27 are held. On a surface of
the shaft-retaining plate 27 facing the knob 30, there is a plurality
of semicircular sectional fitted grooves 36 in which the ball 35 fits
in and out around the operating rod 28 in FIG. 3. The
compression spring 34, the ball 35 and a plurality of fitted grooves
36 constitute resistance-applying means for applying
rotation-resistant force to the knob 30. That is to say, the ball 35
selectively fits in any one of the grooves 36, and rotation-resistant
force is applied to the knob 30. The operating rod 28 and the

eccentric cam 29 are stopped stepwise without turning.
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Therefore, the hinge shaft 4 and upper housing 5 adjusted at an
optional height are not likely to move vertically and held at a
predetermined height.

[0034]

Instead of such resistance-applying means, a wave washier
37 or a leaf spring (not shown) may be axially compressed and
inserted between the shaft-retaining plate 27 and the knob 30 to
apply rotation-resistant force to the knob 30. The wave washier
37 stops the rotation of the knob 30, operating rod 28 and
eccentric cam 29 continuously thereby enabling height of the
hinge shaft 4 and upper housing 5 to be adjusted minutely.

[0035]

In FIG. 2 and 8-10 in which the lower die 7 and upper die 8
are removed, a lower-die holding member 42 comprising a square
bottom plate 40 and an upward frame portion 41 which stands from
the bottom plate 40 and is open upward is fixed on the upper
surface of the lower housing 1 with screws 43 which engage in
four corners of the bottom plate 40.

[0036]

An electric heater 44 which meanders and is supported at
the ends by support member (not shown) in the lower housing 1 is
spaced from the upper surface of the bottom plate 40 of a
lower-die holding member 42 and surrounded by the upward frame
portions 41. The electric heater 44 is a sheathed heater and its
terminal is electrically connected to a power source in the control
box 10. The upper surface of the electric heater 44 slightly
projects from the upper end of the upward frame portion 41 and is
pressed downward when the lower die 7 is mounted, so that the
upper surface is elastically pressed on the lower surface of the

lower die 7. Even if the lower surface of the lower die 7 should
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warp upward by heat, the electric heater 44 will not leave the
lower surface, so that lower die 7 is effectively heated.
[0037]

Under the electric heater 44, a plurality of heater receivers
45 is fixed by spot welding on the bottom surface of the lower-die
holding member 42. When the lower die 7 is mounted, the lower
surface of the electric heater 44 comes in contact with each of the
heater receivers 45, so that the electric heater 44 is held to be
substantially horizontal.

[0038]

A temperature sensor 46 for detecting temperature of the
lower die 7 is usually biased upward by a spring 47 at a center of
the bottom plate 40. The upper end of the temperature sensor 46
is in elastically pressing contact with the lower surface of the
lower die 7 when the lower die 7 is mounted in FIG. 12.

[0039]

A latch unit 48 is disposed in the middle on the upper
surface of the bottom plate 40 of the lower-die holding member 42.
The latch unit 48 comprises a substantially U-shaped latch holding
member 50 fixed to the upper surface of the bottom plate 40 with
screws 49, 49; a latch 51 held on the latch holding member 50 to
move forward and backward; a U-shaped spring-holding member
53 fixed to the back surface of the latch holding member 50 with
screws 52, 52; a rod-like spring guide 54 fixed on the front surface
of a rear portion 53a of the spring-holding member 53 with the
screw 52; and a compression spring 55 fitted in the spring guide
54 between the back surface of the latch 51 and the spring-holding
member 53 to always bias the latch 51 forward. The front end of
the latch 51 is retractable inward and outward of the upward frame

portion 41 through a cut-away portion 56 of the upward frame

14



portion 41 and slightly projects by force of the compression spring
55 usually.
[0040]

In FIG. 9, the upper end of a suspending portion 57 is fixed
to rear end of the latch 51 with the screw 52. The suspending
portion 57 passes through an elongate hole 58 of the bottom plate
40 and suspends in the lower housing 1. An operating rod 59 for
pushing the latch 51 backward is fixed with the screw 52 on the
front surface of the suspending portion 57 in the lower housing 1.
A circular through hole 60 is formed in the front surface of the
lower housing 1 facing the operating rod 59 in FIG. 2. A screw
driver or a rod-like tool is put through the through hole 60 to push
the operating rod 59 backward thereby moving the latch 51
backward via the suspending portion 57. The operation is carried
out when the lower die 7 is removed from the lower-die holding
member 4 as described later.

[0041]

An engagement metal fitting 61 is fixed across the latch
unit 48 on the rear end of the bottom plate 40 and has a projection
6la at the rear end. The projection 6la passes through an
opening 62 of the upward frame portion 41 and projects backward
from the upward frame portion 41 in FIGS. 8-10.

[0042]

In FIGS. 1, 4 and 12, on the circumference of the lower
surface of the lower die 7, there is a suspending portion 63 which
covers the upward frame portion 41 of the lower-die holding
member 42 from above. In the middle of a rear portion 63a and a
front portion 63b of the suspending portion 63 across each other,
there are formed a first engagement hole 64 and a second

engagement hole 65 respectively. The first engagement hole 64
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and the second engagement hole 65 engage with a rear projection
6la at the rear of the upward frame portion 41 and the front end of
the latch 51 at the front of the upward frame portion 41
respectively.

[0043]

After the projection 61a fits in the first engagement hole 64,
the suspending portion 63 of the lower die 7 covers the upward
frame portion 41. The lower edge of the front portion 63b of the
suspending portion 63 comes in contact with a front inclined
surface of the latch 51 and the latch 51 is slightly moved backward.
When the front end faces the second engagement hole 65, the
latch 51 is moved forward again by the compression spring 55,
and the front end of the latch 51 moves into the second
engagement hole automatically. Thus, the lower die 7 can easily
be installed on the lower-die holding member 42. As mentioned
above, a screw driver is inserted into the through hole 60 of the
lower housing 1, and the latch 51 is pushed backward via the
operating rod 59, so that the only lower die 7 can be romoved.
By inserting the screw driver into the second engagement hole 65
from front, the latch 51 is directly pushed backward, thereby
removing the lower die 7.

The latch 51 of the latch unit 48, the second engagement
hole 65 which engages with and disengages from the latch 48, the
projection 61, the first engagement hole 64 in which the projection
6la engages and the operating rod 59 constitute engagement
means according to the present invention.

[0044]

When the lower die 7 is mounted on the upward frame

portion 41, the lower surface of the lower die 7 is close to or is in

contact with the upper end opf the upward frame portion 41, so
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that an upper opening surface of the upward frame portion 41 is
closed. There is formed a space S between the bottom plate 40
of the lower-die holding member 42 and the lower surface of the
lower die 7, and the electric heater 44 is housed in the space S in
FIG. 12.

[0045]

In FIG. 2, an upper-die holding member 66 which is the
same in shape as the lower-die holding member 42 and is
symmetrical vertically is fixed on the lower surface of the upper
housing 5 with screws 43. The upper-die holding member 66
comprises an upper plate 67 and a square downward frame
portion 68 which suspends from the circumference of the upper
plate 67 and has a lower opening.

[0046]

An electric heater 44 which is the same in shape as the
lower electric heater 44 is housed in a space surrounded by the
downward frame portion 68. One of the electric heaters 44 may
be omitted depending on baked products.

A heater receiver 45, a latch unit 48 and an engagement
metal fitting 61 which are the same in shape as and are
symmetrical with those in the lower holding member 42 mounted
on the upper plate 67. The latch unit 48 etc. have the same
structure as those in the lower die 1, and the details are not
described.

[0047]

In FIGS. 1 and 4, on the circumference of an upper surface
of the upper die 8, a standing portion 69 which covers the
downward frame member 68 projects, and a first engagement hole
64 and a second engagement hole 65 the same as those in the

lower die 7 are formed on the standing portion 69. The first

17



engagement holes are not shown.
[0048]

To attach the upper die 8 on the upper holding member 66,
the same way as in the lower die 7 can be carried out. After the
first engagement hole 64 of the upper die 8 engages with a
projection 61a, the standing portion 69 of the upper die 8 covers
the downward frame portion 68 and the second engagement hole
65 comes in contact with the front end of the latch 51. Thus, the
upper die 8 can easily be attached on the upper-die holding
member 66 as well as the lower die 7. A screw driver is inserted
into a through hole 60 in the front surface of the upper housing 5.
An operating rod 59 is pushed and the latch 51 is pushed
backward as well as in the lower die 7, so that the only upper die
can easily be removed.

[0049]

The upper die 8 is attached on the downward frame portion
68, and the lower opening of the downward frame portion 68 is
closed by the upper surface of the upper die 8. A space for the
electric heater 44 is formed under the upper housing 5.

[0050]

In order to bake bread and snack cakes using the electric
cooker in the foregoing embodiment, while the upper die 5 turns
upward in FIG. 1, oil is applied on the concaves 13 of the lower die
7 if necessary, and formerly kneaded dough is put in.

[0051]

Then, in FIG. 4, The upper housing 7 is turned downward,
and the upper and lower concaves are closed by tightly contacting
the lower surface of the upper die 8 on the upper surface of the
lower die 7. Thereafter, an electric current flows through the

upper and lower electric heaters 44, and the lower and upper dies
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7, 8 are heated. Then, the dough is heated and expanded in the
concaves 13 in the lower die 7 and the upper die 8, so that rod-like
bread or snack cakes are baked.

[0052]

Oil which runs out of the dough during baking is guided to
the oil-collecting recess 11 via the oil-discharge groove 14 of the
lower die 7 and collected in an oil reservair.

[0053]

Depending on the kind of baked product, in order to replace
one or both of the lower die 7 and the upper die 8 with a
different-thickness die, the heights of the hinge shaft 4 and upper
housing 5 are adjusted by the hinge-shaft adjusting means 5. In
FIGS. 1, 2, 4 and 6, the lower die 7 and upper die 8 are selected
as minimum thickness at which the electric cooker in the
embodiment is used. So the heights of the hinge shaft 4 and
upper housing 7 are determined at the lower limit position. From
the position, in order to adjust the height of the hinge shaft 4 and
upper housing 5 to the upper limit position, the knob 30 is turned
by 180 degrees clockwise or counterclockwise in FIGS. 5 and 7.
[0054]

With turning of the knob 30 by 180 degrees, the operating
rod 28 and eccentric cams 29, 29 fixed at each end of the rod 28
are turned by 180 degree. Each of the eccentric cams 29, 29
eccentrically rotates within the circular hole 21 of the hinge-shaft
support portion 3a of the moving bracket 3. In FIG. 7, the
maximum distant portion of the eccentric cam 29 around the
operating rod 28 rotates along the inner circumferential surface of
the circular hole 21 from the lower-limit position to the upper-limit
position. Hence, the moving bracket 3 is raised with the right and

left eccentric cams 21.
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[0055]

With the raised moving bracket 3, the hinge shaft 4
supported by the right and left hinge-shaft support portions 3a and
the upper housing 5 pivotally mounted to the hinge shaft 4 are
moved together to the upper limit position, and the upper housing
5in FIG. 5 becomes higher than that in FIG. 4 with respect to the
lower housing 4. Thus, one or both of the lower die 7 and upper
die 8 can be replaced with a thicker one than that in FIG. 4. Even
if it is replaced with the thicker one, the lower die 7 can tightly
contact the upper die 8 at facing surfaces thereby providing
Suitable use.

[0056]

When the knob 20 turns by 180 degrees, the ball 35
elastically gets into the highest engagement groove 36 of the
shaft-retaining plate 87, and rotation-resistant force is applied to
the knob 30 thereby preventing the eccentric cam 29 from turning.
Thus, the hinge shaft 4 and upper housing 5 set at the upper limit
position are not likely to move down in use.

The foregoing description relates to a case where the hinge
shaft 4 and upper housing 5 pivotally mounted to the hinge shaft 4
are set at the upper-limit position. |If the knob 30 turns at less
than 180 degrees, the hinge shaft 4 and upper housing 5 can be
adjusted at an optional height between the lower-limit and
upper-limit positions.

[0057]

FIG. 13 is an exploded perspective view showing another
embodiment of a mounting portion of hinge-shaft height adjusting
means 6.

In this embodiment, a pair of L-shaped upper-housing

support brackets 70, 70 is fixed to the lower housing with a screw
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15, and inward guide portions 70b, 70b are provided at the front
and rear edges of upward portions 70a, 70a of the upper-housing
support bracket 70. Hinge-shaft supports 3a, 3a of the moving
bracket 3 which is the same in shape as the above are guided
vertically by the guide portions 70b, 70b.

[0058]

Each of the right and left upward portions 70a has a guide
hole 71 for guiding the hinge shaft 4 vertically and a through hole
72 through which each end of the operating rod 28 passes.

[0059]

In this embodiment, the moving bracket 3 is guided
vertically by the guide portion 70b of the upper-housing support
bracket 70. Thus, the guide rod 18 and shaft-retaining plate 27
are not required.

After the right and left eccentric cams 29 go through the
right and left circular holes 21 of the bracket, the right and left
upper housing support brackets 70 can be fixed to the lower
housing 1 thereby omitting the circular hole 17 through which the
eccentric cam 20 passes, in the upward portion 70a as described
in the foregoing embodiment. In this embodiment, because the
shaft-retaining plate 27 is not provided, a number of engagement
grooves 36 for applying rotation-resistant force to the knob 30 are
formed on the outer side surface of the upward portion 70a.

In this embodiment, the moving bracket 3 is guided by the
guide portion 70b of the upper-housing support bracket 70 , but
does not turn around the hinge shaft 4. The guide hole 71 for
guiding each end of the hinge shaft 4 may be omitted.

[0060]
As described above, in the electric cooker in the foregoing

embodiments, in order to replace the lower die 7 and upper die 8
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with another die that differs in thickness, the right and left
eccentric cams 29 are rotated by the knob 30 of the hinge-shaft
height adjusting means 6, and the heights of the hinge shaft 4
supported by the moving bracket 3 and the upper housing 5
pivotally mounted on the hinge shaft 4 are adjusted. Even if the
lower die 7 and upper die 8 require different thickness, a single
electric cooker may be used. That is to say, itis not necessary to
replace the hinge and upper and lower dies or to manufacture a
plurality of electric cookers for each of baked products to meet the
thickness of the lower die 7 and upper die 8 thereby providing a
low-cost electric cooker. For users of the electric cooker in the
embodiments, it is not necessary to purchase a new electric
cooker for each of based products, and a lower die 7 and an upper
die 8 may be purchased and replaced thereby reducing costs.
[0061]

The lower die 7 and upper die 8 can easily be mounted to
and removed from the lower housing 1 and upper housing 7 by
engagement means such as the latch 51 and operating rods 59
thereby facilitating replacement of a lower die and upper die which
differ in thickness.

[0062]

The present invention is not limited to the embodiments.
Various changes and modifications may be made without
departing from the scope of claims.

(1) As shown by two-dotted lines in FIG. 7, a pair of eccentric
cams 29 is in sliding contact with the lower surface of the moving
bracket 3, and the lower surface, which is raised by a plurality of
eccentric cams 29 and its height is changed. Two or more
eccentric cams may be used. A single eccentric cam having

greater width can push up the lower surface in the middle of the
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moving bracket 3.

(2) The hinge shaft 4 may be a pair of shorter hinge shafts.
The right and left side portions 9a of the upper housing 5 are
pivotally mounted via the right and left hinge shafts.

(3) Another knob is mounted at the left end of the operating rod
28 to rotate the operating rod 28 with two hands.

(4) The support hole 20 for supporting each end of the hinge
shaft 4 of the moving bracket3 is a vertically elongate hole. If

baked dough expands, the upper housing 2 can be moved upward.
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CLAIMS:

1. An electric cooker comprising:

a lower housing;

a lower die mounted on the lower housing;

an upper housing pivotally mounted at a rear end via a
hinge shaft to the lower housing to turn upward from the lower
housing;

an upper die mounted on the upper housing, a lower
surface of the upper die being capable of being disposed on an
upper surface of the lower die;

an electric heater disposed in at least one of the lower
housing and the upper housing and heating at least one of the
lower die and the upper die from back to heat dough for bread or
the like between the lower die and the upper die; and

hinge-shaft height adjusting means changing a vertical
position of the upper housing pivotally mounted via the hinge shaft

by adjusting height of the hinge shaft.

2. The electric cooker of claim 1 wherein an upper-housing
support bracket that has a pair of upward portions is disposed on
an upper surface of a rear part of the lower housing and a moving
bracket is disposed between the pair of upward portions to move
vertically, the moving bracket having a pair of hinge-shaft support
portions that support ends of the hinge shaft, the hinge-shaft
height adjusting means comprising an operating rod that is
pivotally mounted to the upward portions at ends to rotate and is
positioned in parallel with the hinge shaft, an eccentric cam that is
eccentrically fixed to the operating rod and moves the moving

bracket vertically with the hinge shaft, and a knob fixed to a
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projecting end of the operating rod that projects sideward of the
upward portion and rotates the eccentric cam with the operating

rod.

3. The electric cooker of claim 2, comprising resistant-force
applying means that is disposed between the knob and the upward
portion facing the knob, the resistant-force applying means
applying rotation-resistant force to the knob to stop the eccentric
cam at an optional rotation position to hold the moving bracket,

the hinge shaft and the upper housing.

4. The electric cooker of claim 1 or 2 wherein a pair of
eccentric cams is provided within a circular hole greater in
diameter than the eccentric cam, the circular hole being formed in

the hinge-shaft support portion.

5. The electric cooker of claim 1 wherein an upward frame
portion is provided on an upper surface of the lower housing and
the electric heater is disposed by the upward frame portion, a
downward frame portion being provided on a lower surface of the
upper housing, a frame-like suspending portion being provided on
a lower surface of the lower die and covered by the upward frame
portion from above, a frame-like standing portion being provided
on a lower surface of the upper die and covered by the downward
frame portion from below, the electric cooker further comprising
engagement means that detachably mounts the suspending
portion of the lower die to the upward frame portion; the standing
portion of the upper die to the downward frame portion; and the
lower die and the upper die to the upward frame portion and the

downward frame portion respectively.

25



6. The electric cooker of claim 5 wherein the engagement
means comprises a first engagement hole of the suspending
portion and the standing portion; a projection of the suspending
portion and the standing portion to fit in the first engagement hole;
a second engagement hole formed in the suspending portion and
the standing portion opposite the projection and the first
engagement hole; a latch provided to be retractable in the upward
frame portion and the downward frame portion, the latch being
biased outward of the upward and downward frame portions to get
its end to engage the second engagement hole detachably; and an
operating rod that partially passes through an upper surface of the
lower housing and a lower surface of the upper housing for
connection to the latch within the lower housing and the upper
housing, an end of the operating rod being pushed by a tool
through an opening in a side wall of the lower housing and the
upper housing to have the latch left from the second engagement

hole.
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