EP 0 893 654 A1

Europdéisches Patentamt

European Patent Office

(19) p)

Office européen des brevets

(12)

(43) Date of publication:
27.01.1999 Bulletin 1999/04

(21) Application number: 98112450.6

(22) Date of filing: 06.07.1998

(11) EP 0 893 654 A1

EUROPEAN PATENT APPLICATION

(51) Int. CL.5: F24C 15/04

(84) Designated Contracting States:
ATBECHCYDEDKES FIFRGBGRIEIT LI LU
MC NL PT SE
Designated Extension States:
AL LT LVMK RO SI

(30) Priority: 25.07.1997 US 53721 P

(71) Applicant: WHIRLPOOL CORPORATION
Benton Harbor Michigan 49022 (US)

(72) Inventors:
+ Davis, Kenneth L.
Benton Harbor, MI 49022 (US)
+ Ray, Keith
Benton Harbor, MI 49022 (US)

(74) Representative:
Guerci, Alessandro
Whirlpool Europe S.r.l.
Patent Department
Viale G. Borghi 27
21025 Comerio (VA) (IT)

(54)

(57)  Theinvention is an oven door (16) construction
and assembly in which the oven door (16) construction
and its part count are greatly reduced and simplified as
is the method of assembly in the door (16). The door
(16) is assembled by placing interior door elements on
an inner liner (18) and using the hinges (26) of the door
to compressively mount the interior door elements to
the liner (18) to thereby eliminate a great number of fas-
teners typically used in this type of door construction.

Oven door and method of assembly therefor

Printed by Xerox (UK) Business Setrvices
2.16.7/3.6



1 EP 0 893 654 A1 2

Description

BACKGROUND OF THE INVENTION

Field of the Invention

The invention is directed to an oven door, and more
specifically to a simplified construction and assembly of
an oven door.

Description of the Related Art

Ovens and their general construction are well
known. Typically, an oven comprises a structural frame
defining a baking chamber with an open side, which is
closed by an oven door. Generally, ovens in the home
appliance industry can be categorized as either a built-
in or a stand-alone oven. The built-in ovens are
designed to be installed within a kitchen cabinet and,
therefore, do not have an outer cabinet or skin attached
to the frame. The stand-alone ovens do have a cabinet
for aesthetic reasons and typically include a cook top
provided as part of the cabinet.

In the home appliance industry, traditional oven
door constructions generally comprise multiple compo-
nents, such as an inner liner, window, intermediate door
members or elements, an outer panel, and a handle, all
of which are secured to one another by a relatively large
number of screws. Self-cleaning ovens, will also include
a double pane window in the oven door. Examples of
this type of oven door construction and assembly are
shown in U.S. patents 4,606,324, 4,390,767, and
3,996,710.

A disadvantage of this type of oven door construc-
tion is that each of the oven door elements is connected
to each other and there is a large number of screws
used, resulting in an undesirably large number of parts
to assemble and a relatively complex assembly method.
It is desirable to simplify the door construction and its
assembly, especially in the home appliance industry
where price competition is very great and any reduction
in parts numbers or assembly time can result in a com-
petitive advantage.

SUMMARY OF THE INVENTION

The invention solves the problems associated with
prior art cooking door constructions and assembly
methods by providing an oven door having a signifi-
cantly reduced number of parts and a simplified method
of assembly. Specifically, the oven door according to the
invention comprises an inner liner, which is adapted to
seal the access opening of an oven frame, and at least
one interior door element. A hinge is mounted to the
inner liner to pivotally mount the door to the frame and
to mount the interior door element to the inner liner.

Preferably, the hinge is shaped to compress the
interior door element between the inner liner and the
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hinge to compressively mount the interior door element
to the inner liner. Advantageously, the hinge can also be
shaped to properly position the interior door element
relative to the inner liner, so that when the hinge is
mounted to the inner liner, the interior door element is
properly positioned for assembly. There can be multiple
inner door elements, all of which are held in place by the
hinge.

The invention also provides a novel method for
assembling an oven door comprising an inner liner, at
least one interior door element, and a hinge. The
method comprises placing the interior door element on
the inner liner and securing the inner door element to
the inner liner by mounting the hinge to the inner liner.

The mounting of the hinge to the inner liner can
include compressively mounting the interior door ele-
ment to the inner liner by compressing the interior door
element between the hinge and the inner liner.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a stand-alone oven
incorporating an oven door according to the inven-
tion;

Fig. 2 is an exploded view of the oven door of Fig. 1;
Fig. 3 is an exploded view of the hinge shown in Fig.
2;
Fig. 4 is a perspective view illustrating the first step
of assembling the oven door of Fig. 2 wherein the
window and other components of the oven door are
assembled with the inner liner;

Fig. 5 is a perspective view illustrating the addition
of an insulation layer to the partial assembly of Fig.
4;

Fig. 6 is a perspective view illustrating the addition
of an insulation retainer to the partial assembly
shown in Fig. 5;

Fig. 7 is a perspective view illustrating the addition
of hinges to the partial assembly shown in Fig. 6;
Fig. 8 is a sectional view of the fully assembled door
of Fig. 1, illustrating the cooperation between the
locator embossment on the insulation retainer and
the locator notch on the hinge;

Fig. 9 is a perspective view illustrating the addition
of the door handle to the partial assembly shown in
Fig. 7;

Fig. 10 is a perspective view illustrating the addition
of the front glass panels and exterior trim pieces to
the partial assembly shown in Fig. 9;

Fig. 11 is a sectional view partially broken away
taken along line 11-11 of Fig. 1;

Fig. 12 is a sectional view taken along line 12-12 of
Fig. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 illustrates an oven 10 illustrating the environ-
ment of the invention. The oven 10 comprises a cabinet
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12 mounted to a structural frame. The cabinet defines a
baking chamber 14. A door 16, according to the inven-
tion, is mounted to the cabinet 12 and is rotatable
between two positions for providing access to the bak-
ing chamber 14 or closing the baking chamber 14. The
oven 10 is illustrated as a stand-alone model with a
cook top 18. However, it should be understood that the
invention is not limited to a stand-alone oven as illus-
trated, but is applicable to any type of oven.

Fig. 2 is an exploded view of the oven door 16 and
illustrates the various components of the door 16. The
major components of the door 16 include interior door
elements: inner liner 18, window assembly 20, insula-
tion layer 22, and insulation retainer 24; hinges 26; front
panel 28; trim elements: top trim 30, bottom trim 32, left
side trim 34, right side trim 36, and handle 38.

The inner liner 18 is generally rectangular and has
a multilevel, pan-shaped base 40 (Fig. 8) from which
extends a peripheral flange 42 having a top portion 42a,
bottom portion 42b, left side portion 42¢ and right side
portion 42d. A window opening 44 is defined by a chan-
nel 46, extending from a first ledge 48. The inner liner
18 further comprises a second ledge 50 and a third
ledge 52. The various ledges define the multilevel
appearance of the inner liner 18. Each ledge also
defines an effective recess whose function will be
described with reference to the other door components.

The window assembly 20 comprises a window
frame 54 that mounts opposing windows or panes of
glass 56 and 58. Preferably, the window frame has a
generally u-shaped cross section comprising opposed
side walls 60 and 62 connected by a web 64. Spring
flanges 66 and 68 extend outwardly from the terminal
ends of the side walls 60 and 62, respectively. The
spring flanges define an opening size that is slightly
smaller than the perimeter of the windows 56 and 58. To
thereby provide for a snap-fit mounting of the windows
within the spring flanges upon assembly. Once the win-
dows are snapped behind the spring flanges, the win-
dows will rest on their associated side wall.

The insulation layer 22 can be of any suitable insu-
lating material and is generally rectangular in shape
having a central opening 70 that is sized to fit around
the window frame 54. The outer perimeter of the insula-
tion layer is sized to rest on the second ledge 50 and fill
in the space between the inner liner and the window
assembly.

The insulation retainer 24 comprises a generally
rectangular frame 71 having a peripheral flange 72. A
pair of positioning flanges 74 and 76 extend outwardly
from the vertical sides of the peripheral flange 72. The
positioning flanges 74 and 76 each have a guide
embossment 78, respectively. Also, the positioning
flanges 74 and 76 do not extend entirely down to the
bottom of the frame to aid in the mounting of the hinges
as described below. The frame 71 comprises an inner
peripheral lip 82, which defines window 84.

Referring to Figs. 2 and 3, the hinges 26 are sub-
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stantially identical and comprise a first hinge arm 86,
pivotally mounted to a second hinge arm 88. The first
hinge arm 86 is a hanger 90, which is adapted to be
mounted to the cabinet 12 of the oven 10. The second
hinge arm 88 is an elongated u-shaped channel mem-
ber 92 comprising opposing side walls 94 and 96 con-
nected by a web 98. The side walls include multiple tabs
100, 102, and 104. The tabs 104 has formed therein a
positioning notch 106. A bumper opening 108 and an
alignment opening 110 (Fig.8) are formed in the web 98
of the elongated channel member 92. The mounting tab
112 extends from the upper end of the elongated chan-
nel member 92. Two screw holes (not shown) are
formed in the lower end of the elongated channel mem-
ber 92.

The front panel 28 is preferably a glass panel hav-
ing a substantially opaque outer area 116 and a sub-
stantially transparent inner window as in 118. Although
the outer panel 28 is illustrated as a glass panel, any
suitable panel for covering the outer surface of the door
is satisfactory. The particular features or construction of
the outer panel are not pertinent to the invention.

The assembly of the oven door will now be
described in greater detail. Figs. 4-10 illustrate the
assembly of the oven door. The description of the
assembly is best started with reference to Fig. 4.

As shown in Fig. 4, initially to assemble the oven
door 16, a gasket 120 is placed within the channel 46 of
the inner liner 18. Door clips 122 are then clipped onto
the peripheral flange 42 of the inner liner. A latch
bracket 124 is fastened to the upper portion of the
peripheral flange 42. The fixing or mounting of the gas-
ket 120, door clips 122 and latch bracket 124 can occur
during the assembly of the entire door or as part of a
sub-assembly in putting together the inner liner 18. After
the gasket 120, door clips 122, and latch bracket 124
are mounted to the inner liner 18, the inner liner is ready
to receive the window assembly 20.

The window assembly 20 is formed by pressing the
windows 56 and 58 past the spring flanges 66 and 68,
respectively, until they rest against the side walls 60, 62
respectively. In this position, the windows 56 and 58 are
retained by the spring flanges 66, 68 against the side
walls 60 and 62. The assembly of the window assembly
can also be pre-assembled prior to assembling the oven
door or occur during the assembly of the oven door.
Once the window assembly is assembled, it is posi-
tioned on the inner liner so that the window 58 is gener-
ally centered about the window 44 of the inner liner and
abuts the gasket 120 (Figs. 11 and 12) to seal the win-
dow assembly 20 with respect to the inner liner 18.

Referring to Fig. 5, after the window assembly is
positioned on the inner liner, the insulation layer 22 is
then positioned on the inner liner so the window assem-
bly 20 is received within the window opening 70 of the
insulation layer 22. The insulation layer 22 generally
rests on the second ledge 50 (Fig 12) of the inner liner
and fills in the space between the inner liner and the
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window assembly, including filling in and resting on the
first ledge 48. Preferably, the insulation layer does not
extend onto the third ledge 52. However, given the vari-
ation in insulation sizes and the ability of the insulation
to stretch, it is possible for the insulation layer 22 to
spread onto the third ledge 52.

Referring to Figs. 6 and 12, after the insulation layer
22 is positioned on the inner liner, the insulation retainer
24 is positioned on the inner liner 18. When the insula-
tion retainer 24 is placed on the inner liner 18, the posi-
tioning flanges 74 and 76 of the insulation retainer 24
rest upon the third ledge 52 and the peripheral flange 72
rests on or is adjacent to the third ledge 52. Also, the
peripheral lip 82 passes through the window opening 70
of the insulation layer 22 and rests on the window 56 of
the window assembly 20. The peripheral lip 82 cooper-
ates with the spring flanges on the window assembly to
align the window assembly relative to the insulation
retainer. In general, the insulation layer is then captured
between the peripheral flange 72 and the peripheral lip
82 of the insulation retainer to prevent the insulation
from being visible through aligned windows and window
openings of the door.

Referring to Fig. 7, 8, 11 and 12, the hinges 26 are
assembled to the inner liner 18 after the insulation
retainer 24 is positioned. Bumpers 80 are mounted to
the hinges 26 by inserting them into the opening 108. To
install the hinges 26, the hangers are first inserted into
a hinge opening 126 provided at the lower corners of
the inner liner. The hinge 26 is then rotated toward the
inner liner bringing the upper end of the hinges 26
toward the upper portion of the peripheral flange 42.
The hinges 26 are rotated toward the inner liner 18 until
the tabs 100, 102 and 104 abut the positioning flanges
74 and 76. |t is at this point where the insulation retainer
24 and the hinges 26 are adjusted relative to each other
to insure that the guide embossments 78 are received
within the positioning notch 106 on the tab 104 to prop-
erly align the insulation retainer 24 with the hinges 26.
The hinges 26 are then slid forwardly until the tab 112 is
received within a guide slot 128 in the upper portion 42a
of the peripheral flange 42. The insertion of the hinge
into the hinge opening 126, the receipt of the guide
embossments 78 into the positioning notches 106, and
the insertion of the tab 112 into the tab slot 128 provide
for aligning the hinges and therefore the insulation
retainer relative to the inner liner. The alignment of the
insulation retainer relative to the inner liner also properly
aligns the insulation and the window assembly relative
to the inner liner.

In addition to properly aligning at least the insula-
tion retainer 24 relative to the inner liner 18, the mount-
ing of the hinges also compressively retains at least the
insulation retainer against the inner liner 18. This occurs
during the rotation of the hinges toward the inner liner.
As the tabs 100, 102, and 104 contact the positioning
flanges 74 and 76, the mounting tab 112 extending from
the upper end of the elongated channel member 92 still
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lies above the tab slot 128 in the inner liner. The elon-
gated channel member 92 must be pressed toward the
inner liner 18 to align the tab 112 with the tab slot 128.
As the elongated channel member 92 is pressed
against the positioning flange 74, the positioning flange
is compressed between the hinge 26 and the inner liner
18 to compressively mount the insulation retainer to the
inner liner.

Referring to Figs. 8, 9 and 12, after the hinges have
been mounted to the inner liner, the top trim 30 is then
connected to the handle 38 by inserting mounting
embossments 130 on the handle 38 into embossment
openings 132 on the top trim 30. Screws 134 are then
passed through the back side of the top trim 30 and into
the handle to secure the handle 38 to the top trim 30
without the screws being visible to the user.

The assembled top trim 30 and handle 38 is then
mounted to the hinges 26 by inserting the mounting
embossments 130 into the alignment openings 110.
Screws 136 are then passed through openings in the
inner liner and screwed into the mounting embossments
130 of the handle. The use of the screw passing through
the inner liner and into the handle further provides for
compressively mounting the insulation retainer 24 to the
inner liner 18. That is, as the screw is tightened, the
handle 130 is drawn against the hinges 26 to further
compressively retain the insulation retainer to the inner
liner. It is within the scope of the invention to use alone,
or in combination, the mounting tabs 112 with corre-
sponding tab slots 128 and/or the mounting of the han-
dle to the hinge to compressively retain the insulation
retainer 24 to the inner liner 18.

Referring to Fig. 10, once the handle and top trim
are mounted to the hinges 26, one of the side trims 34
and 36, along with the bottom trim 32 are mounted to
the inner liner. The side trims are mounted to the inner
liner by inserting the upper end into the top trim 30 and
fastening the lower end to the bottom portion 42a of the
peripheral flange 42 by a suitable fastener such as a
screw. Similarly, the bottom trim 32 is mounted to the
bottom portion of the peripheral flange 42 by a suitable
fastener such as a screw. The top trim 30, one of the
side trims 34 and 36, and the bottom trim 32 all define a
channel for receiving the front panel 28 when the trim
pieces are mounted to the inner liner 18. The trim
pieces can be mounted in any suitable order that per-
mits the installation of the front panel. Preferably, the
trim pieces are assembled by first installing the bottom
trim 32 by fastening its middle portion to the lower por-
tion 42b of the peripheral lip 42 of the insulation retainer.
The front panel is then slid between the top trim and the
bottom trim. Thereafter, the sides trim pieces are
mounted.

As can be seen by the description of the door con-
struction and its assembly, the door construction and
assembly according to the invention provide a simplified
door construction and assembly that greatly reduces
the number of parts, especially the number of fasteners,
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needed to assemble the door along with reducing the
complexity and time for assembling the door. A reduced
part count in the simplified assembly method provides
the invention with a competitive advantage over previ-
ous door constructions, which is very valuable in a
highly competitive market such as the home appliance
industry.

Claims

1. A door for an oven comprising a cabinet, defining a
cooking chamber with an access opening, which is
closed by the door, the door comprises:

an inner liner adapted to seal the access open-
ing when the door closes the access opening;
at least one interior door element; and

a hinge mounted to the inner liner to pivotally
mount the door to the cabinet and to mount the
at least one interior door element to the inner
liner.

2. A door as claimed in claim 1, wherein the hinge is
shaped to compress the at least one interior door
element between the inner liner and the hinge to
compressivley mount the at least one interior door
element to the inner liner.

3. A door as claimed in claim 2, wherein the hinge is
shaped to position the at least one interior door ele-
ment relative to the inner liner such that when the
hinge is mounted to the inner liner, the at least one
interior door element is properly positioned for
assembly.

4. A door as claimed in claim 3, wherein the hinge
comprises a first hinge plate adapted to connect the
hinge to the cabinet and a second hinge plate
adapted to mount to the inner liner and compres-
sively mount the at least one interior door element
to the inner liner.

5. A door as claimed in claims 4, wherein the inner
liner comprises a generally rectangular rear wall
having a peripheral flange with an upper portion,
lower portion, and opposing side portions connect-
ing the upper and lower portions, providing the
inner liner with rectangular pan-like appearance.

6. A door as claimed in claim 5, wherein the second
hinge element extends between and is fastened to
the inner liner near the upper portion and the lower
portion of the peripheral flange to compressively
mount the at least one inner door element between
the hinge and the inner liner.

7. A door as claimed in claim 6, and further compris-
ing a handle that is fastened to the inner liner by a
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10.

11.

screw passing through the inner liner, hinge, and
into the handle to draw together the inner liner,
hinge and handle to compressively mount the inte-
rior door element between the hinge and the inner
liner.

A door as claimed in claim 7, wherein the second
hinge plate is an elongated u-shaped channel hav-
ing opposing sidewalls connected by a bight portion
having an opening, the handle has an embossment
sized to be received within the opening of the bight
portion, and wherein the second hinge plate is posi-
tioned against the inner liner so that the bight por-
tion is not contacting the inner liner and the
embossment passes through the opening of the
bight portion and the screw passes through the
inner liner, into the channel and into the emboss-
ment to draw the handle toward the inner liner as
the screw is tightened to draw the second hinge
plate against the at least one interior door element
to compressively mount the at least one interior
door element between the hinge and the inner liner.

A door as claimed in claims 1, wherein the inner
liner comprises a generally rectangular rear wall
having a peripheral flange with an upper portion,
lower portion, and opposing side portions connect-
ing the upper and lower portions, providing the
inner liner with rectangular pan-like appearance.

A door as claimed in claim 9, wherein the inner liner
has a first hinge opening in the rear wall near the
lower portion and a second hinge opening in the
upper portion, the first hinge portion is a hanger
passing through the first hinge opening and
adapted to mount to the cabinet, and the second
hinge plate is an elongated u-shaped channel com-
prising opposing sidewalls connected by a bight
portion and a lower end mounted to the lower por-
tion and an upper end having a tab slidably
received within the second hinge opening to mount
compressively mount the at least one interior door
element between the hinge and the inner liner.

A door as claimed in claim 10, wherein the elon-
gated channel has an opening near the upper end
and further comprising a handle having an emboss-
ment sized to be received within the channel open-
ing wherein the second hinge plate is positioned
against the inner liner so that the bight portion is not
contacting the inner liner and the embossment
passes through the opening and a screw passes
through the inner liner, into the channel and into the
embossment to draw the handle toward the inner
liner as the screw is tightened to draw the second
hinge plate against the at least one interior door
element to compressively mount the at least one
interior door element between the hinge and the
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inner liner.

A door as claimed in claim 1, wherein the hinge is
shaped to position the at least one interior door ele-
ment relative to the inner liner such that when the
hinge is mounted to the inner liner, the at least one
interior door element is properly positioned for
assembly.

A door as claimed in claim 12, wherein the hinge
comprises a first hinge plate adapted to connect the
hinge to the cabinet and a second hinge plate
adapted to mount to the inner liner and one of the
second hinge plate and the at least one interior
door element having a keyhole and the other of the
at least second hinge plate and the at least one
interior door element having a complementary key
whereby when the key is received within the key-
hole, the at least one interior door element is prop-
erly positioned relative to the inner liner.

A door as claimed in claim 13, wherein the at least
one interior door element comprises an insulation
retainer.

A door as claimed in claim 14, wherein the at least
one interior door element further comprises at least
one window and an insulation layer surrounding the
window, the window and insulation layer are dis-
posed between the insulation retainer and the inner
liner.

A door as claimed in claim 15, wherein the inner
liner has a first ledge defining a window opening
and the periphery of the window is place on the
ledge to position the window relative to the inner
liner.

A door as claimed in claim 16, wherein the inner
liner has a second ledge on which the insulation
layer is placed to position the insulation layer rela-
tive to the inner liner.
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