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(57) A combination washer/dryer machine (10) has
a rotatable drum (30) inside a cabinet (14). The drum
(30) has an exterior surface. A tub (32) is positioned in-
side the cabinet (14). The drum (30) is rotatable in the
tub (32). The tub (32) has an inner surface. An electro-

magnetic seal (80) extends between the exterior surface
of the drum (30) and the inner surface of the tub (32)
during drying operations to minimize the bypass of drying
air around the drum.
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Description

FIELD

[0001] The present disclosure relates to combination
washer/dryer machines and, more particularly, to a com-
bination washer/dryer machine with an electromagnetic
seal to maximize the drying rate of clothes tumbling in
the machine.

BACKGROUND

[0002] In combination washers/dryers, it is difficult to
provide a drying cycle without a lengthy finishing drying
time. Several reasons exists for the lengthy drying time
of the clothes within the drum. One such reason is a gap
exists between drum and the tub. The gap enables drying
or heated air to bypass the drum. Thus, the drying air
exits the machine without providing its heated air to the
clothes within the drum. Accordingly, the drying cycle is
inefficient and necessitates a longer drying time or peri-
od.
[0003] It is a desirable to provide a combination wash-
er/dryer machine with an efficient drying cycle time. It
would also be desirable to utilize all of the created drying
air to pass it into the drum for its intended drying purpose.
It is desirable to eliminate air bypassing around the drum.
Thus, drying air would be forced to enter into the drum.
Accordingly, with all the drying air forced into the drum,
this would, in turn, reduce drying cycle time.
[0004] It is desirable to provide a combination wash-
er/dryer machine that overcomes the deficiencies of the
prior art. It is desirable to provide a combination wash-
er/dryer machine that provides a flow restriction to avoid
air from bypassing around the drum. Thus, it is desirable
to move substantially all of the generated heated air to
enter into the drum.

SUMMARY

[0005] In accordance with the present disclosure, a
combination washer/dryer machine comprises a rotata-
ble drum inside of a cabinet. The drum has an external
surface. A tub is positioned inside of the cabinet. The
drum is rotatable in the tub. The tub has an inner surface.
An electromagnetic seal extends between the external
surface of the drum and the inner surface of the tub during
a drying operation to minimize bypass of drying air. The
electromagnetic seal includes a bellows seal with a mag-
net in the bellows seal and an electromagnetic setup.
The rotatable drum has a cylindrical shape with a cylin-
drical sidewall and an end plate. The seal is positioned
in contact with the exterior surface of the cylindrical side-
wall. The electromagnetic setup is in contact with a wall
of the tub. The bellows seal and an electromagnetic setup
are positioned in contact with the endwall of the tub.
[0006] Accordingly to a second embodiment of the
present disclosure, a combination washer/dryer compris-

es a cabinet with a door to enable access into the cabinet.
The controls operate the washer/dryer machine. A wash-
ing system and drying system are provided. A rotatable
drum is positioned inside the cabinet. The drum has an
external surface. A tub is positioned inside the cabinet.
The drum is rotatable inside the tub. The tub has an inner
surface. An electromagnetic seal extends between the
exterior surface of the drum and the inner surface of the
tub during the drying operation to minimize bypass of
drying air around the drum. The electromagnetic seal in-
cludes a bellows seal with a magnet in the bellows seal
and an electromagnetic setup. The rotatable drum has a
cylindrical shape with a cylindrical sidewall and an end
wall. The seal is positioned in contact with the exterior
surface of the cylindrical sidewall. The electromagnetic
setup is in contact with a wall of the tub. The bellows seal
and an electromagnetic setup are positioned in contact
with the end wall of the tub.
[0007] According to a third aspect of the present dis-
closure, a combination washer/dryer machine drum and
tub combination comprises a drum rotatably positioned
inside the tub. An electromagnetic seal extends between
an exterior surface of the drum and an inner surface of
tub during the drying operation to minimize bypass of
drying air around the drum. The electromagnetic seal in-
cludes a bellows seal with a magnet in the bellows seal
and an electromagnetic setup. The rotatable drum has a
cylindrical shape with a cylindrical sidewall and an end
plate. The seal is positioned in contact with the exterior
surface of the cylindrical sidewall. The electromagnetic
setup is in contact with a wall of the tub. The bellows seal
and an electromagnetic setup are positioned in contact
with the endwall of the tub.
[0008] Further areas of applicability will become ap-
parent from the description provided herein. The descrip-
tion and specific examples in this summary are intended
for purposes of illustration only and are not intended to
limit the scope of the present disclosure.

DRAWINGS

[0009] The drawings described herein are for illustra-
tive purposes only of selected embodiments and not all
possible implementations, and are not intended to limit
the scope of the present disclosure.

FIG. 1 is a perspective view of a combination wash-
er/dryer machine in accordance with the disclosure.
FIG. 2 is a cross-section view of FIG. 1.
FIG. 3 is an enlarged cross-section view of FIG. 2.
FIG. 4 is a view like FIG. 3 with the seal activated.
FIG. 5 is a cross-section view of a second embodi-
ment of the disclosure.
FIG. 6 is a view like FIG. 5 with the seal activated.

DETAILED DESCRIPTION

[0010] Example embodiments will now be described

1 2 



EP 4 012 090 A1

3

5

10

15

20

25

30

35

40

45

50

55

more fully with reference to the accompanying drawings.
[0011] Turning to the figures, a combination wash-
er/dryer machine is illustrated and designated with the
reference numeral 10. The combination washer/dryer
machine includes a cabinet 14 having a plurality of panels
16. The front panel 18 includes a door 20 to enable ac-
cess into the combination washer/dryer 10. Controls 22
are positioned on the front panel 18. The controls 22 con-
trol the operation of the combination washer/dryer ma-
chine.
[0012] Turning to FIG. 2, a cross-section of the wash-
er/dryer machine is illustrated. The combination wash-
er/dryer machine includes a drum 30 rotational posi-
tioned within a tub 32. The drum is rotated via a motor
34 and a shaft 36. A conventional washing circuit 40 pro-
vides for washing of the clothes within the drum 30. A
heating circuit 50 provides heat for drying the clothes
within the drum.
[0013] The heating circuit 50 includes a heater 52 with
a conduit 54 passing heated air into the tub 32. The drum
30 includes apertures 33 in the end plate that enables
the heated air to enter into the drum 30. Also, the drum
30 includes apertures 35 in the cylindrical wall. The heat-
ed air exits the drum 40 via the gap G as seen in FIG. 2.
An outlet 38 on the tub 32 enables the exit of air. Piping
or conduit 56 connects the outlet 38, via a blower 58, to
an exhaust tube 60. Thus, the used air is exhaust from
the combination washer/dryer machine 10. The exhaust
tube 60 is connected with piping in the building to exit to
ambient.
[0014] A gap 70 is formed between the drum and the
tub 32. The gap 70 provides for the recovery of water or
the like between the drum 30 and tub 32. The drum has
a cylindrical sidewall 72 and an end plate 74. Likewise,
the tub 32 has cylindrical wall 76 and an end wall 78. The
external surface of the sidewall 72 and end plate 74 face
an inner surface of the tub 32.
[0015] A seal 80 is connected between the drum 30
and tub 32. The seal can be connected to either the drum
30 or the tub 32 as illustrated. The seal 80 is positioned
either between the end faces 74, 78 of the drum 30 and
tub 32 or the cylindrical side surfaces 72, 76 of the drum
30 and tub 32.
[0016] Turning to FIGS. 3 and 4, the seal 80 includes
a bellows seal 82 and an electromagnetic setup 84. The
bellows seal 82 includes a securement portion 86, a bel-
lows portion 88 and a retaining portion 90. The retaining
portion 90 includes a magnet 92 retained within the re-
taining portion 90. The electromagnetic setup 84 is acti-
vated which, in turn, draws the magnet 92 toward the
electromagnetic setup 84. As this occurs, as illustrated
in FIG. 4, the bellows portion 88 closes the gap between
the drum 30 and tub 32.
[0017] As seen in FIGS. 5 and 6, the seal 80 includes
a securement portion 94 securing it to the end surface
78 of the tub 32. Here, the electromagnetic setup 84 is
activated which pushes the magnet 92 away from the
electromagnetic setup 84. As this occurs, it expands the

bellows portion 88 to close the gap between the drum 30
and tub 32 as seen in FIG. 6. Thus, as the electromag-
netic setup is activated during the drying cycle, the gap
is narrowed. Thus, the drying air is forced into the drum
30 and does not bypass the drum 30. Accordingly, drying
of the clothes within the drum 30 is more efficient and
the drying time period is reduced.
[0018] The foregoing description of the embodiments
has been provided for purposes of illustration and de-
scription. It is not intended to be exhaustive or to limit the
disclosure. Individual elements or features of a particular
embodiment are generally not limited to that particular
embodiment, but, where applicable, are interchangeable
and can be used in a selected embodiment, even if not
specifically shown or described. The same may also be
varied in many ways. Such variations are not to be re-
garded as a departure from the disclosure, and all such
modifications are intended to be included within the
scope of the disclosure.

Claims

1. A combination washer/dryer machine comprising:

a tub (32);
a drum (30) rotatably positioned inside the tub
(32);
an electromagnetic seal (80) extending between
an exterior surface of the drum (30) and an inner
surface of tub (32) during a drying operation to
minimize bypass of drying air.

2. The combination washer/dryer machine according
to Claim 1,
wherein the tub (32) is positioned inside of a cabinet
(14).

3. A combination washer/dryer machine as set forth in
any of the preceding claims, further comprising:

a door (20) enabling access into the cabinet (14);
controls (22) for operating the washer/dryer ma-
chine;
a washer circuit (40);
a drying circuit (50).

4. The combination washer/dryer machine as set forth
in any of the preceding claims, wherein the rotatable
drum (30) has a cylindrical shape with a cylindrical
sidewall (72) and an end plate (74).

5. The combination washer/dryer machine as set forth
in any of the preceding claims, wherein the electro-
magnetic seal (80) includes a bellows seal (82) with
a magnet (92) in the bellows seal (82) and an elec-
tromagnetic setup (84).
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6. The combination washer/dryer machine of claim 5,
wherein the electromagnetic setup (84) is positioned
in contact with a wall (76) of the tub.

7. The combination washer/dryer machine of claim 6,
wherein the seal (80) is positioned in contact with
the exterior surface of the cylindrical sidewall (72).

8. The combination washer/dryer machine of claim 6,
wherein the bellows seal (82) and the electromag-
netic setup (84) are positioned in contact with the
end wall (78) of the tub (32).
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