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(57)  Aseal (20, 60, 70) for a tub/drum assembly (10)
of a combination washer/dryer unit (10). The seal (20,
60, 70) has aring (22, 62) that secures the seal (20, 60,
70) to the tub/drum assembly (10) and an arm (28, 64)
that extends from the ring (22, 62). Arm (28) reduces an
axial gap (16) between the tub (14) and drum (12). A
mass (30) at a terminal end of the arm (28) enables the
arm (28) to deflect at high drum rotational speeds, which

increases the gap (16) between the tub (14) and the drum
(12) during high rotational speed of the drum (12). Arm
(64) is made of a material that limits deflection of the arm
(64) so that a radial gap (50) is maintained at all speeds
between the tub (14) and drum (12) without the arm (64)
contacting the drum (12) and may include at least one
lip (66) or wiper (74) to control or limit airflow around the
drum (12).
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Description
FIELD
[0001] The present disclosure relates to laundry appli-

ances and, more particularly, to structures in combination
washer/dryer units that control or limit the bypass of proc-
essed air around the drum.

BACKGROUND

[0002] In combination washer/dryer units, it is impor-
tant to reduce the amount of time required to dry clothes
during the drying cycle. In order to reduce the drying time,
itis possible to increase the interaction of hot air with wet
clothes within the drum. However, without proper air vol-
ume, this has a negative impact on the clothes within the
drum. Thus, it is desirable to increase the airflow through
the drum during the drying cycle and, if desired, increase
the interaction of hot air with the clothes. Preferably, it is
desirable to increase the airflow through the drum.
[0003] Accordingly, it is an object of the present dis-
closure to increase the airflow through the drum during
the drying cycle. The present disclosure provides sealing
between the drum and tub to increase the airflow into the
drum, while decreasing the airflow passing around the
drum, thus bypassing the clothes. The presentdisclosure
provides a seal between the tub and drum that forces air
to enter into the drum, increasing the airflow in the drum,
which, in turn, reduces the drying time of the laundry ap-
pliance.

SUMMARY

[0004] According to a first aspect of the disclosure, a
seal for a tub/drum assembly includes a ring secured to
adrum ofthe tub/drum assembly and an arm that extends
from the ring to reduce the size of a gap between the tub
and the drum. A mass is at the end of the arm to enable
the arm to deflect at high drum speeds, which increases
the gap between the tub and the drum during a washing
cycle. The arm includes a chamber to retain the mass
inside the chamber. The mass can be a fluid or metal. A
pocketis positioned in thering toreceive a crimped flange
on the drum to secure the ring to the drum. A composite
material may be positioned on the tub opposite the mass
to preventing damage to the seal when the mass contacts
the tub.

[0005] Accordingto a second aspect of the disclosure,
a seal for a tub/drum assembly includes a ring secured
to a tub of the tub/drum assembly. An arm extends from
the ring to reduce a gap between the tub and the drum.
The arm is of a material prohibiting substantial deflection
of the arm so that the gap is maintained, at all rotational
speeds of the drum, between the tub and the drum with-
out the arm contacting the drum. This restricts / limits
airflow around the drum. The ring is secured to the tub
and the arm may include a seal with a lip or wiper ex-
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tending towards the drum. An additional seal may be po-
sitioned on the drum adjacent to the arm. This additional
seal may include a lip extending towards the arm.
[0006] According to a third aspect of the disclosure, a
tub/drum assembly for a combination washer/dryer unit
comprises a tub and a drum that is rotatably received
within the tub. A seal for the tub/drum assembily includes
aring that is secured to the drum. An arm extends from
the ring to reduce a gap between the tub and the drum.
A mass is at a terminal end of the arm to enable the arm
to deflect at high drum speeds thereby increasing the
gap between the tub and the drum during a washing cy-
cle. The arm includes a chamber and a mass disposed
inside the chamber. The mass can be a fluid or metal. A
pocketis positionedinthe ring toreceive a crimped flange
on the drum to secure the ring to the drum. A composite
material may be positioned on the tub opposite the mass
to preventing damage to the seal when the mass contacts
the tub.

[0007] According to a fourth aspect of the disclosure,
atub/drum assembly for a combination washer/dryer unit
comprises a tub and a drum that is rotatably received
within the tub. A seal for the tub/drum assembly includes
aring that is secured to the tub. An arm extends from the
ring to reduce a gap between the tub and the drum. The
arm is of a material that prohibits substantial deflection
of the arm so that the gap is maintained, at all rotational
speeds of the drum, between the tub and the drum with-
out the arm contacting the drum. This restricts / limits
airflow around the drum. The ring is secured to the tub
and the arm may include a seal with a lip or wiper ex-
tending towards the drum. An additional seal may be po-
sitioned on the drum adjacent to the arm. This additional
seal may include a lip extending towards the arm.
[0008] According to a fifth aspect of the disclosure, a
tub/drum assembly for a combination washer/dryer unit
is provided. The tub/drum assembly includes a tub and
a drum that is rotatably positioned within the tub. The
drum includes a cylindrical wall that is connected to a
base at a rear end of the drum. The drum is spaced from
the tub such that a gap is formed between the drum and
the tub through which air can flow instead of entering the
drum during a drying cycle. The tub/drum assembly also
includes a seal positioned near the cylindrical wall at the
rear end of the drum. The seal extends at least partially
across the gap between the drum and the tub to limit the
amount of airflow through the gap between the drum and
the tub during the drying cycle.

[0009] In accordance with one aspect of the present
disclosure, the seal is secured to the rear end of the drum.
In accordance with this aspect of the present disclosure,
the seal includes a ring that is positioned around and
secured to the drum and an arm that extends from the
ring into the gap between the tub and the drum. The seal
may include a mass at a terminal end of the arm, which
enables the arm of the seal to deflect or extend at high
rotational speeds of the drum to increase the size of the
gap between the tub and the drum. The terminal end of
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the arm may include a chamber for retaining the mass
inside the chamber. The mass received in the chamber
may be a fluid or metal. Optionally, a composite material
may be provided on the tub and the seal may be posi-
tioned to make contact with the composite material. The
composition of the composite material is purposely se-
lected to prevent seal damage (e.g., a smooth, low friction
material). In some embodiments, the rear end of the drum
may include a crimped flange where the cylindrical wall
of the drum is connected to the base of the drum. In ac-
cordance with this aspect, the seal may include a pocket
that receives the crimped flange to secure the seal to the
rear end of the drum.

[0010] In accordance with another aspect of the
present disclosure, the seal is secured to the tub. In ac-
cordance with this aspect of the present disclosure, the
seal may include a ring that is secured to the tub and an
arm that extends from the ring into the gap between the
drum and the tub. The seal may also include a lip or wiper
that extends towards the drum. The tub/drum assembly
may additionally include a groove seal that is secured to
the rear end of the drum. The groove seal may include
at least one extending member that cooperates with the
lip or wiper to provide alabyrinth seal that limits the airflow
through the gap between the drum and the tub. In one
embodiment, the groove seal includes two extending
members and the lip or wiper is received between the
two extending members. In another embodiment, the
seal that is secured to the tub includes multiple wipers
and the groove seal, which is secured to the cylindrical
wall near the rear end of the drum, includes multiple
grooves that receive the multiple wipers to provide a lab-
yrinth seal that limits the airflow through the gap between
the drum and the tub.

[0011] 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

[0012] 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 side cross-sectional view of an exemplary
combination washer/dryer unit;

Fig. 2 is an enlarged side cross-sectional view of the
combination washer/dryer unit shown in Fig. 1;

Fig. 3 is a side cross-sectional view of an exemplary
seal according to a first embodiment of the present
disclosure, which closes a gap between a drum and
a tub of the combination washer/dryer unit;

Fig. 4 is a side cross-sectional view of a second em-
bodiment of the seal;

Fig. 5 is a side cross-sectional view of a third em-
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bodiment of the seal;

Fig. 6 is a side cross-sectional view of a fourth em-
bodiment of the seal;

Fig. 7 is a side cross-sectional view of the gap be-
tween the drum and the tub with the seal of Fig. 4
positioned on the drum;

Fig. 8 is a side cross-sectional view of the gap be-
tween the drum and the tub with an exemplary seal
according to a fifth embodiment where the seal is
positioned on the tub;

Fig. 9 is side cross-sectional view of a sixth embod-
iment of the seal where the seal is mounted to a
flange on the tub;

Figs. 10A-10C are side cross-sectional views of var-
ious seals that may be installed on the flange shown
in Fig. 9;

Fig. 11 is a side cross-sectional view of a seventh
embodiment of the seal; and

Fig. 12 is a side cross-sectional view of an eighth
embodiment of the seal.

DETAILED DESCRIPTION

[0013] Figure 1 illustrates a combination washer/dryer
unit, which includes tub/drum assembly designated with
the reference numeral 10. The tub/drum assembly 10 is
positioned inside of a housing of the combination wash-
er/dryer unit. The tub/drum assembly 10 includes a drum
12 and a tub 14. The drum 12 is rotatably positioned
within the tub 14. With additional reference to Figure 2,
an axial gap 16 is formed between the drum 12 and the
tub 14. The drum 12 includes a rear end 18, which may
include a crimped flange connecting a base 17 of the
drum 12 with a cylindrical wall 19 of the drum 12.
[0014] With additional reference to Figure 3, a seal 20
is positioned on the rear end 18 of the drum 12, around
the crimped flange, to close the axial gap 16 between
the tub 14 and drum 12. The seal 20 controls the amount
of airflow that is permitted to pass/flow around the drum
12, which enables a maximum amount of air to enter into
the drum 12 during the drying cycle.

[0015] The seal 20 includes aring 22 thatis positioned
around and secured to the drum 12. The seal 20 also
includes a retention portion 24 that wraps around the
crimped flange at the rear end 18 of the drum 12 to en-
hance the retention of the seal 20 onto the drum 12. The
retention portion 24 includes a pocket 26 that enables
the crimped flange at the rear end 18 of the drum 12 to
be positioned inside of the retention portion 24.

[0016] The seal 20 also includes an arm 28 that ex-
tends from the ring 22 into the axial gap 16 between the
drum 12 and the tub 14. The arm 28 includes a mass 30
atits terminal end to enable movement of the arm 28 and
mass 30 during rotation of the drum 12. During the wash-
ing cycle, the drum 12 may rotate at 400 RPM or greater.
During this time, the arm 28 unfolds or deflects to enable
the axial gap 16 to become larger between the drum 12
and tub 14. This enables the air and water between the
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drum 12 and tub 14 to exit.

[0017] During the spin cycle and drying cycle, the drum
12 spins at about 50-55 RPM. During this rotation speed,
the arm 28 does not unfold or deflect and enables the
axial gap 16 to become smaller between the drum 12
and the tub 14. Thus, during the drying cycle, airflow is
forced into the drum 12 to enhance the drying of the
clothes within the drum 12.

[0018] Due to the extension, deflection or unfolding of
the arm 28 and mass 30 during washing cycles, the arm
28 or mass 30 may contact the tub 14. As shown in Fig.
7, a coating or part 32 may be positioned onto the tub 14
to prevent the seal from being damaged or torn during
rotation of the drum 12. The coating or part 32 is generally
manufactured from a composite material and is generally
positioned on the tub 14 at a location where the seal 20
rubs against the tub 14.

[0019] Turning to Figs. 4-6, additional seals 20 are il-
lustrated. Thus, the same numerals are utilized to identify
the same parts. In Fig. 4, the seal 20 includes a ring 22
with a retention portion 24. The arm 28’ extends in a
downward fashion. The mass 30 is at the terminal end
of the arm 28’

[0020] InFigs.5and6,the arm 28’ includes a chamber
40 that is configured to receive a fluid in Fig. 5 and a
metal mass in Fig. 6. Thus, the mass 30 can be altered
to provide the desired movement of the arm 28’ and mass
30 during the rotation of the drum 12. Also, a wiper 42
may extend from the mass 30 toward the tub 14.
[0021] Turning to Fig. 8, an additional embodiment of
the disclosure is shown. In Fig. 8, the drum 12 and the
tub 14 are illustrated with a radial gap 50 between the
drum 12 and the tub 14. The size of the radial gap 50
controls / limits the amount of air that exits around the
drum 12.

[0022] A seal 60 includes a ring 62 that is secured to
the tub 14. The seal 60 also includes an arm 64 that
extends from the ring 62 into the radial gap 50. The arm
64 may include a lip 66 that extends transverse to the
arm 64, toward the drum 12, to provide an additional
member to control / limit the airflow through the radial
gap 50. The seal 60 may be made of a metal or resin
material that provides a desired amount of rigidity. This
rigidity enables the seal 60 to provide a high resistance
in the airflow path while maintaining a small radial gap
50 between the drum 12 and the arm 64.

[0023] Turning to Figs. 9 and 10A, an additional em-
bodiment is shown. Here, the arm 64 does not include
the lip 66. This enables a seal 70 to be secured to the
arm 64. The seal 70 generally includes a retention portion
72 to secure the seal 70 to the arm 64. Also, the seal 70
includes a wiper 74 that extends from the retention por-
tion 72 toward the drum 12. The wiper 74 is positioned
at a desired distance away from the drum 12 so that a
small radial gap is formed between the drum 12 and seal
70 to control / limit the airflow passing through the radial
gap between the drum 12 and the seal 70.

[0024] Fig. 10Billustrates another seal 70 thatincludes
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a curved wiper 76. It is positioned to form a radial gap
between the drum 12 and the sealing wiper 76. Fig. 10C
illustrates a seal 70 with a bulb 78. The bulb 78 extends
toward the drum 12 to form a constantradial gap between
the bulb 78 and the drum 12.

[0025] Turning to Fig. 11, an additional embodiment is
illustrated. Here, the drum 12 includes a groove seal 80
positioned peripherally about an external surface of the
drum 12. The groove seal 80 may have one or two ex-
tending members 82 that provide a labyrinth seal when
the seal 70 is attached to the arm 64. Thus, the gap be-
tween the tub 12 and drum 14 can be further modified to
control / limit airflow through the gap between the drum
12 and tub 14.

[0026] Fig. 12 shows an additional embodiment of the
groove seal 80. Here, the arm 64 includes multiple wipers
90 while the groove seal 80 includes multiple grooves
94, 96 that receive the wipers 90 from the arm 64. Thus,
this provides a labyrinth seal to control the airflow through
the gap between the drum 12 and the tub 14.

Claims

1. A tub/drum assembly (10) for a combination wash-
er/dryer unit, comprising:

a tub (14);

a drum (12) rotatably positioned within the tub
(14), the drum (12) including a cylindrical wall
(19) that is connected to a base (17) at a rear
end (18) of the drum (12) and the drum (12) is
spaced from the tub (14) such that a gap (16,
50)is formed between the drum (12) and the tub
(14) through which air can flow instead of enter-
ing the drum (12) during a drying cycle; and
aseal (20, 60, 70) positioned near the cylindrical
wall (19) at the rear end (18) of the drum (12)
that extends atleast partially across the gap (16,
50) between the drum (12) and the tub (14) to
limit the amount of airflow through the gap (16,
50) between the drum (12) and the tub (14) dur-
ing the drying cycle.

2. The tub/drum assembly (10) according to Claim 1,
wherein the seal (20) is secured to the rear end (18)
of the drum (12).

3. The tub/drum assembly (10) according to Claim 1 or
2, wherein the seal (20) includes a ring (22) that is
positioned around and secured to the drum (12), and
an arm (28, 28’) that extends from the ring (22) into
the gap (16) between the tub (14) and the drum (12).

4. The tub/drum assembly (10) according to Claim 3,
wherein the seal (20) includes a mass (30) at a ter-
minal end of the arm (28, 28’), the mass (30) enabling
the arm (28, 28’) of the seal (20) to deflect or extend
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at high rotational speeds of the drum (12) to increase
the gap (16) between the tub (14) and the drum (12).

The tub/drum assembly (10) according to Claim 4,
wherein the terminal end of the arm (28, 28’) includes
a chamber (40) for retaining the mass (30) inside the
chamber (40).

The tub/drum assembly (10) according to Claim 5,
wherein the mass (30) received in the chamber (40)
is a fluid.

The tub/drum assembly (10) according to Claim 5,
wherein the mass (30) received in the chamber (40)
is metal.

The seal (20) for a tub/drum assembly (10) according
to any one of the preceding Claims, wherein the rear
end (18) of the drum (12) includes a crimped flange
where the cylindrical wall (19) of the drum (12) is
connected to the base (17) of the drum (12) and
wherein the seal (20) includes a pocket (26) that re-
ceives the crimped flange to secure the seal (20) to
the rear end (18) of the drum (12).

The tub/drum assembly (10) according to one of
Claims 2-8, further comprising a composite material
(32) on the tub (14), wherein the seal (20) is posi-
tioned to make contact with the composite material
(32) and the composite material (32) is configured
to prevent seal damage.

The tub/drum assembly (10) according to Claim 1,
wherein the seal (60, 70) is secured to the tub (14).

The tub/drum assembly (10) according to Claim 10,
wherein the seal (60, 70) includes a lip (66) or wiper
(74) that extends towards the drum (12).

The tub/drum assembly (10) according to Claim 11,
further comprising a groove seal (80) secured to the
rear end (18) of the drum (12), wherein the groove
seal (80) includes at least one extending member
(82) that cooperates with the lip (66) or wiper (74) to
provide a labyrinth seal that limits the airflow through
the gap (50) between the drum (12) and the tub (14).

The tub/drum assembly (10) according to Claim 12,
wherein the groove seal (80) includes two extending
members (82) and the lip (66) or wiper (74) is re-
ceived between the two extending members (82).

The tub/drum assembly (10) according to Claim 10,
wherein the seal (60) that is secured to the tub (14)
includes multiple wipers (90) and wherein a groove
seal (80) is secured to the cylindrical wall (19) near
the rear end (18) of the drum (12) and wherein the
groove seal (80) includes multiple grooves (94, 96)
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15.

that receive the multiple wipers (90) to provide a lab-
yrinth seal that limits the airflow through the gap (50)
between the drum (12) and the tub (14).

The tub/drum assembly (10) according to any one
of Claims 10-14, wherein the seal (60) includes a
ring (62) that is secured to the tub (14) and an arm
(64) that extends from the ring (62) into the gap (50)
between the drum (12) and the tub (14).
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