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(67)  Theinvention relates to a laundry dryer compris-
ing: a front frame (30) extending from a base region to
an upper region at the front region of the dryer; a laundry
storing compartment adapted to receive laundry to be
treated; a front wall (8) of the dryer which is at least par-
tially supported by the front frame (30) and comprises a
loading opening for loading laundry into the laundry stor-
ing compartment; an upper front panel (12) of the dryer
which is at least partially supported by the front frame
(30); alaundry treatment unit adapted to provide an agent
for the laundry in the laundry storing compartment for
treating the laundry; a liquid reservoir fluidly connected
to the laundry treatment unit for supplying liquid thereto;
and a liquid inlet port adapted for manually filling the liquid
reservoir with liquid and which is arranged at an upper
front section of the dryer. According to the invention, the
upper front panel (12) has a panel window (44, 46) which
provides an access opening for servicing or for exclu-
sively servicing the liquid reservoir and which is arranged
ata position such that the panel window (44, 46) exposes
the inlet port for filling the liquid to the inlet port through
the panel window.
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32

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 610 397 A1 2

Description

[0001] The invention relates to a laundry dryer having
a liquid reservoir for storing liquid used in laundry treat-
ment, wherein the liquid reservoir can be filled with liquid
manually.

[0002] WO 2011/064149 A1 provides a laundry dryer
with a steam generator and a liquid reservoir. The steam
generator and the reservoir are provided as a module
that is mounted on a front bearing shield. At the front
bearing shield the socket for mounting the reservoir
/steam generator is located at the outer side close to the
loading opening formed in the bearing shield. The reser-
voir outlet is connected to a pump supported by the res-
ervoir and a short pipe connects the pump outlet to the
inlet of the steam generator. A feed hopper for manually
filling the reservoir is arranged at a drawer opening which
receives a condensate drawer. The reservoir is arranged
close to and below the condensate drawer compartment.
The steam outlet of the steam generator is close to the
inlet of a steam nozzle that is formed at the bearing shield
to supply the steam into a drum of the dryer. A compact
design is provided and mounting of the steam generator/
reservoir unit is made by simple pipe assembling steps
during assembling of the dryer.

[0003] Inthedryerof EP 1887 127 A1the dryer's com-
ponents are supported by a front wall of the dryer cabinet.
A liquid filling inlet for manually supplying water to a res-
ervoir for a steam generator is arranged laterally neigh-
boring to a condensate drawer opening. The filling inlet
is connected to a reservoir located laterally and parallel
to the condensate drawer compartment. The steam gen-
erator is arranged in a bottom section of the dryer and
the liquid from the reservoir is guided through a pipe from
the upper section to a lower middle section of the dryer
interior through the open space in the dryer body.
[0004] Itis an object of the invention to provide a laun-
dry dryer having a liquid reservoir with an inlet port con-
veniently integrated in the dryer.

[0005] The invention is defined in claim 1. Particular
embodiments of the invention are set out in the depend-
ent claims.

[0006] Accordingto claim 1, alaundry dryeris provided
that has a front frame extending from a base region to
an upper region at the front region of the dryer. The laun-
dry is treated in a laundry storing compartment of the
dryer, wherein the laundry can be treated by drying, dry
cleaning and/or processing with an agent supplied by a
laundry treatment unit. Preferably the front frame has
supporting function for components of the dryer which
are supported at, mounted on or supported by the front
frame. For example a front wall of the dryer is at least
partially supported by the front frame. The front wall has
a loading opening for loading laundry into the laundry
storing compartment. Further an upper front panel of the
dryer may at least partially be supported by the front
frame. The upper front panel is facing the front side and
preferably has one or more of the following: a user input
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section used for inputting program parameters to be used
for the laundry treatment process, an indication section
adapted to indicate selection states or processing states
or alert states of the dryer by optical and/or acoustic
means, and a drawer opening for moving a drawer there-
through.

[0007] Thelaundrytreatmentunitis adapted to provide
the agent for laundry treatment to the laundry storing
compartment. The agent provided by the laundry treat-
ment unit is generated from a liquid supplied by a liquid
reservoir. The liquid reservoir is fluidly connected to the
laundry treatment unit for supplying liquid thereto. The
agent may be the liquid or a transformed form of the liquid
or a mixture of the liquid with another agent. For example
the agent may be steam, mist, a decomposition product
or the like. Preferably the liquid is water or water with an
additive and the agent to be applied to the laundry is its
steam, preferably hot and droplet-free steam. For man-
ually filling the liquid into the reservoir a liquid inlet port
is provided. The inlet port (or the opening thereof) is ar-
ranged at an upper front section of the dryer.

[0008] According tothe invention, the upperfrontpanel
has a panel window which provides an access opening
for servicing or for exclusively servicing the liquid reser-
voir. The panel window is an opening or cut-out specifi-
cally or exclusively provided for the purpose to have an
access at least to the inlet port. This means "servicing
the liquid reservoir" may be just filling liquid into the res-
ervoir through the window and the inlet port being ex-
posed due to the window. However the ’servicing’ may
include other user or service man activities like switching
on or off a condensate water supply to the reservoir or
changing or cleaning a filter associated to the reservoir.
For exposing the window, the window is arranged at a
position such that the panel window exposes the inlet
port for filling the liquid to the inlet port through the panel
window, for example the window is arranged at least par-
tially overlapping or congruent with the inlet port. Thus
access to at least the inlet port is provided by just a minor
modification of the front panel without significant modifi-
cations to other components of the dryer, for example
modifying a condensate drawer housing is avoided there-
by.

[0009] The window in the front panel may be provided
at the time of forming the front panel, for example in an
injection molding process, in a punching or in a punch-
drawing process. Or the window may be provided after
forming the front panel for example by cutting out, milling
or punching. This way of ’exposing’ an inlet port to the
reservoir has the advantage that the basis design of dryer
components is nearly identical - for example for compo-
nents which are used in a platform production where dif-
ferentdryer models are produced on the basis of as many
identical platform components as possible. Here a front
panel design with minor changes or a front panel where
the window is not opened can be used for a dryer model
out of the platform series in which no liquid reservoir is
provided - for example if no laundry treatment unit is pro-
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vided that requires manual filling of liquid to a reservoir.
[0010] Preferably for improving the outer appearance
visible to the user or for preventing unwanted objects to
enter the inlet port, a cover (e.g. alid) is slidably arranged
or pivotably arranged at the upper front panel or the front
frame for covering the panel window or the inlet port.
Hinges for pivotably supporting the lid or guiding ele-
ments like guiding rails may be provided at the upper
front panel or at the front frame or combined by both of
them. In the open position, the cover exposes the panel
window or the inlet port. Normally in open position the
cover exposes the panelwindow and thereby the opening
of at least the inlet port.

[0011] In an embodiment the front panel has a drawer
opening or is arranged neighboring to a drawer compart-
ment or housing. In this case the panel window is ar-
ranged adjacent to the drawer opening or to the drawer
compartment or housing. In particular when the drawer
is a condensate collection drawer that is collecting the
condensate formed during a drying process of the laun-
dry, arranging the panel window for passing the liquid to
the liquid reservoir and the drawer close to each other
integrates the 'water contacting’ elements at a narrow
region that can be provided remote to electronics for ex-
ample.

[0012] When the drawer is inserted or fully pushed into
its drawer housing or compartment the drawer may at
least partially cover or hide the panel window and/or cov-
er. Preferably the liquid reservoir is arranged below the
drawer compartment or housing and/or the drawer and/or
is arranged between the front wall and the front frame.
Alternatively or additionally the liquid reservoir is ar-
ranged immediately adjacent to (for example below) a
grip or handle recess of a drawer. The recess may either
be small so that the cover or the panel window can be
seen in the closed state of the drawer to facilitate visibility
for the user to avoid confusion by a ’'hidden’ function or
elementofthedryer. Orthe recess may have a dimension
to facilitate filling of liquid into the inlet port (possibly after
opening the cover) even if the drawer is fully inserted in
its housing or compartment. Preferably the drawer is re-
movable from its housing or compartment, for example
in case of a condensate drawer. Instead of or in addition
to the liquid reservoir the panel window and/or the liquid
inlet port may be are arranged between the front wall and
the front frame and/or below a drawer or a condensate
tank drawer and/or below a drawer compartment or hous-
ingand/orimmediately adjacentto agrip orhandlerecess
of a drawer.

[0013] Preferably the liquid reservoir is arranged or re-
ceived between the front wall and the front frame. Thus
the reservoir does not occupy space at an inner or inner-
most spacing of the dryer, i.e. in the spacing between
the front and rear frame. If for example there is some
liquid leakage during filling of the reservoir, the liquid is
prevented from dripping or flowing to power electronics
which is mostly arranged in the inner spacing. Further
normally unused volume between the front wall and the
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front frame is used such that no volume in the inner spac-
ing of the dryer needs to be reserved for the reservoir.
In particular in heat pump system dryers having many
voluminous components the available space is efficiently
used.

[0014] The front frame may have a frame clearance
and/or the front wall has a front wall clearance providing
aliquid filling passage between the user side of the panel
window and the inlet port of the liquid reservoir. Even if
there is arib or plate structure or if there is an upper edge
wall of the front wall or the frame, due to the clearance
the liquid to be filled into the reservoir can be guided or
poured through the respective elements.

[0015] In an embodiment the dryer further comprises
atleastone liquid conduit which or each of which provides
a liquid guiding connection between the liquid reservoir
and a liquid supplying component and/or a liquid receiv-
ing component (e.g. the laundry treatment or steam gen-
erator unit). The liquid conduit facilitates a dryer design
where the liquid reservoir and the liquid supplying and/or
receiving component are arranged at different locations
within the dryer body, in particular with respect to the
front frame. Thus the location of the reservoir can be
optimized according to space and accessibility require-
ment for the reservoir, while the liquid supplying and/or
receiving component is optimized according to safety or
location-of-need requirement (e.g. in case of steam gen-
eration the steam generator is located distant to the user
side of the dryer and close to the steam injection site at
the laundry storing compartment). Preferably the liquid
supplying and/or receiving component is arranged within
the dryer body at a location between the front and rear
frame and/or at, in or on a base section of the dryer and/or
at a rear section of the dryer and/or at least partially at,
under or behind the rear frame.

[0016] For connecting the reservoir and the liquid sup-
plying and/or receiving component, the at least one liquid
conduitis guided between the front side of the frontframe,
where the reservoir is located, and the back side of the
front frame, where the liquid supplying and/or receiving
component is located, through an opening or passage in
the front frame. Thus the layout or design of the front
frame is modified such that it has a passage or opening
therethrough for guiding the liquid through the front frame
at a predefined position. In an embodiment a channel
may be formed through the front frame forming itself part
of the liquid conduit, wherein preferably the channel has
a front and/or rear connector (like a stub or flange) for
connecting either directly to the reservoir and/or the liquid
supplying and/or receiving component or to fix a pipe to
the front and/or rear connector which pipe is then con-
nected to the reservoir and/or the liquid supplying and/or
receiving component. By providing such opening or pas-
sage for the liquid conduit, the mechanical structure of
the front frame is little modified and the front frame pro-
vides full mechanical supporting and stabilizing function.
At the same time the opening or passage provides me-
chanical support for the liquid conduit, for example in
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case when a flexible hose or pipe is guided through the
front frame.

[0017] For supplying liquid to the liquid reservoir a lig-
uid inlet interface may be provided directly at or in the
reservoir or may be provided as a separate part. In the
latter case, the separate part enables a more complex
structure of the liquid inlet interface. Preferably, the liquid
inlet interface has a filling inlet for manually filling liquid
by the user to the reservoir and/or has a valve by which
condensate supplied to the reservoir can be blocked
and/or has a filter unit by which fluff or debris in the con-
densate supplied to the reservoir or the liquid supplied
by the user to the reservoir are filtered.

[0018] In an embodiment, the liquid reservoir has a re-
ceptacle which is designed to mount the liquid inlet inter-
face to the liquid reservoir. Preferably, the receptacle is
shaped to receive at least a portion of the liquid inlet
interface’s outer contour such that the liquid inlet inter-
face can be mounted close to the reservoir and without
or essentially without additional extension from the res-
ervoir when the inlet interface is mounted to the reservoir.
Preferably the liquid inlet interface, when mounted at the
liquid reservoir, is embedded or is essentially embedded
in the outer limit shape of the liquid reservoir. Additionally
or alternatively the liquid inlet interface is essentially or
exclusively mechanically supported by the liquid reser-
VOir.

[0019] Preferably, there is one and more preferably
there are at least two couplings between the liquid res-
ervoir and the inlet interface which allow passage of liquid
from the inlet interface into the reservoir. The coupling
may provide quick mounting or pluggable connections
between the liquid inlet interface and the reservoir. Pref-
erably, the liquid inlet interface or a substantial portion
of the liquid inlet interface volume is embedded in the
outer limit shape of the outer reservoir.

[0020] In an embodiment, the liquid reservoir is ar-
ranged in an upper section of the dryer, particularly in a
section of the dryer above the center of the laundry stor-
ing compartment. In providing the reservoir in such a lo-
cation, a manualfilling of the liquid reservoir can be either
made directly into the liquid reservoir by a user or a via
a liquid filling interface or unit which is arranged close to
the reservoir. Further, the liquid stored in the reservoir
can be supplied by gravity to a liquid consuming compo-
nent like a liquid receiving component, for example a
steam generator unit. If dosing is required, a controllable
valve, which can be controlled by controller unit of the
dryer, isopened and closed to supply an adjusted amount
of liquid to the liquid receiving component.

[0021] The liquid reservoir may comprise a container
formed or essentially formed of a first or front shell part
and a second or rear shell part which are joined together
to form the container or the essential part thereof. Alter-
natively, the container may be a blow molded element or
one or more of the shells may be blow molded elements.
Preferably, at least one of the first or second shell parts
is or has a transparent section through which the liquid
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level within the reservoir can be visually inspected or de-
tected by a user. More preferably the shell with the win-
dow or all the shells (reservoir body) is formed of a trans-
parent material, e.g. transparent plastic or transparent
polypropylene (PP) or polyethylene (PE) Providing the
reservoir in a multiple part structure provides the advan-
tage that the individual parts could be provided with a
more complex structure, for example, when using injec-
tion-molding for parts manufacturing.

[0022] Preferably, the liquid supplying and/or receiving
component is arranged in a lower section of the dryer,
preferably below the center of the laundry storing com-
partment. This improves usage of available space within
the dryer, in case of a steam generator the heating ele-
ment is provided distant to a user-accessed area of the
dryer, and - as mentioned before - if the liquid reservoir
is in an upper region and the liquid receiving component
in alower region, gravity can be used instead of an active
element like a pump for supplying the liquid to the liquid
receiving component.

[0023] In apreferred embodiment, the liquid supplying
componentis acondensate collection unit, which collects
condensate that is formed during the laundry drying proc-
ess in a heat exchanger of the dryer. Preferably, the con-
densate collection unit has a condensate pump by which
the condensate water from a condensate container in the
condensate collection unit is pumped to the liquid reser-
voir. Normally, the condensate collected by laundry dry-
ing provides a water amount which is more than required
in normal operation by the steam generation unit for laun-
dry steam treatment. Thus, it would not be necessary to
refill the reservoir by a user manually.

[0024] Preferably, the liquid conduit that is connecting
the reservoir with the steam generation unit and/or the
liquid conduit which is connecting the condensate collec-
tion unit for providing condensate to the reservoir is/are
guided through the one or two of the openings or pas-
sages in the front frame.

[0025] Preferably, the condensate collection unit also
serves as an overflow collecting element which receives
liquid from the reservoir as soon as the liquid level within
the reservoir exceeds a predefined overflow level. For
example, the reservoir has an overflow opening and pref-
erably an overflow conduit is connecting the reservoir
directly to the condensate collection unit or via another
component to the condensate collection unit. For exam-
ple, the overflow liquid can first be guided to a battery
channel or process air channel of the dryer from where
it then flows to the condensate collection unit. Thus, even
when the reservaoir is overfilled by a user manually filling
the reservoir or by an automatic supply procedure for
supplying the condensate from the condensate collection
unit to the reservoir, a controlled overflow drainage is
made. Further, when the overflow is collected by the con-
densate collection unit, no additional element for collect-
ing the overflow liquid is required. More preferably, if the
condensate collection unit is adapted to supply at least
a portion of the condensate to another condensate res-
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ervoir (like a condensate drawer), excessive condensate
and/or overflow liquid is removed to the additional reser-
voir (drawer) without requirement to interrupt or stop any
running laundry treatment processes. Alternatively, the
overflow liquid is directly guided to an additional container
like a condensate drawer, where it can be removed by
the user from time to time.

[0026] In an embodiment, the front frame has rein-
forcement structures to provide mechanical stability and
therebetween unused dead volume without material of
the front frame for cost and weight reasons. Then it is
preferred to distribute the volume of the liquid reservoir
among at least two such sections or recesses which are
formed between the structural elements of the front
frame, like recesses between ribs, so that the "dead vol-
ume" within the front frame’s outer limitations is used.
Thus, the liquid storing volume of the reservoir is at least
partially received within the front frame without deterio-
rating its stability. Moreover, the structural reinforcement
elements or ribs of the front frame can be used for pro-
viding a socket or supporting structure for the liquid res-
ervoir within the dryer. The reservoir can provide in this
way sufficient or a huge liquid storing volume without
requiring individual space for the reservoir.

[0027] Preferably, the front frame provides fixing, sup-
porting and/or mounting means for the liquid reservoir
and preferably also for the at least one liquid conduit con-
necting the reservoir with the liquid supplying and/or re-
ceiving component. Preferably, such fixing, mounting,
supporting and/or holding elements are monolithically
formed at the front frame, for example by a molding or
an injection molding process.

[0028] In a preferred embodiment, the front frame
forms part of a process air channel in which the process-
ing air for drying the laundry in the laundry storing com-
partment is guided. Preferably, the process air channel
portion formed in the front frame is a channel section
between the laundry storing compartment and a battery
channelin which atleast the heat exchanger forremoving
heat from the process air is arranged. Alternatively or
additionally, a fluff filter is arranged in the process air
channel section of the front frame.

[0029] Reference is made in detail to a preferred em-
bodiment of the invention, an example of which is illus-
trated in the accompanying figures, which show:

Fig. 1 a perspective view of a partially dis-
assembled condenser dryer,

Fig. 2 the front view of the dryer of Fig. 1,

Fig. 3 a perspective view of a front wall, a
front frame and portion of a front
panel of the dryer of Fig. 1,

Fig. 4 the perspective view with the front

wall and the front frame where the
front panel and a lid are shown in
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Fig.

10

11

12

13

14

15a

15b

16a to 16¢

17a

exploded illustration,

the front view with the condensate
drawer taken out from the drawer
compartment of the dryer,

a cross section perpendicular to the
front plane in an upper front area
taken along the line A-A shown in
Fig. 5 where the filter/valve unit of
a reservoir is arranged,

in top view from left to right the front
frame, the reservoir, a filling unit of
the reservoir and the front wall,

an exploded view of the front frame,
the reservoir, the filling unit and the
front wall,

aperspective view of the frontframe
with mounted reservoir and filling
unit, and a fluff filter partially lifted
in the process air channel,

the perspective view of Fig. 9 with
the fluff filter completely inserted in
the process air channel,

a front view of the front frame with
the reservoir and reservoir piping
mounted,

a perspective view of the front
frame, a rear frame and a steam
generator arranged between on a
base section cover shell,

a side view of the front frame, the
steam generator and further reser-
voir piping,

arear view of the front frame show-
ing conduit passages and an over-
flow pipe,

the reservoir in more detail in ex-
ploded view,

the reservoir in assembled state
with the filling unit disassembled,

a front view, a left side view and a
top view of the reservoir,

the sectional view of the reservoir
along line A-A in Fig. 163,
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17d

17e

17f

18a

18b and 18c

19a and 19b
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the sectional view of the reservoir
along line B-B in Fig. 16a,

the sectional view of the reservoir
along line C-C in Fig. 16a,

the sectional view of the reservoir
along line D-D in Fig. 16a,

the sectional view of the reservoir
along horizontalline E-E in Fig. 16a,

a detail of a level detector and PCB
holder as detail A from Fig. 15a,

a detail view of the filling area in ex-
ploded view as detail A from Fig. 4,

the detail view of the filling area as
enlarged detail A from Fig. 3 with a
valve switch in valve open position
(18b) and valve closed position
(18c),

sectional views through the filling
unit of the reservoir with a valve filter
open (19a) and closed (19b),

atop view to the front frame and the
front wall with (20a) and without
(20b) a portion of the front panel
where the drawer opening is ar-
ranged,

adetail view of the laundry compart-
ment back wall with a steam inlet
cone as a detail A from Fig. 12,

the front frame, the rear frame and
the basement top cover at the bat-
tery channel in cross section along
section B-B in Fig. 11,

a steam inlet unit with the steam in-
let cone in cross section as detail C
from Fig. 22 or cross section similar
to the section A-A of Fig. 27,

the steam inlet unit in exploded
view,

a rear perspective view of the dryer
with the bottom unit and right side
wall removed,

the rear view of the steam inlet unit
mounted as detail B from Fig. 25,
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a front view of the steam inlet unit
with the rear frame and back wall
shell removed,

Fig. 27

Fig. 28 a block diagram showing some of
the components of the dryer and
their functional or connection rela-
tion to each other,

Fig. 29 arear perspective view to the drum,
a condensate container housing
and the front frame,

Fig. 30 the view of Fig. 29 with the conden-
sate container and a portion of the
drum wall removed,

Fig. 31 detail view B of Fig. 30 showing the
front drum sealing, and

another embodiment of the floater
and the floater cage corresponding
to Fig. 17d.

Fig. 32

[0030] In the following a detailed embodiment of the
invention is described using here as an exemplary home
appliance or domestic appliance a dryer 2 of the con-
denser type. Implementing the invention or portions of
the invention in a condenser type dryer is preferred, how-
ever, the invention can also be implemented in any other
type of dryer or in any other type of domestic appliance.
For example the home appliance may be a washing ma-
chine having drying function with or without a heat ex-
changer or condensing unit. Preferably the home appli-
ance uses a heat exchanger in which condensate is col-
lected and preferably supplied to the liquid reservoir (62
below). In the embodiments of the above examples of
home appliances or in a further embodiment of a home
appliance in which the invention may be implemented in
awhole orin parts thereof is a laundry treatment machine
in which steam is supplied to the laundry. The steam may
be generated from water, fragrance, a deodorant, a ster-
ilizer, liquid detergent, a waterproofing agent or any other
agent, or any combination of these agents.

[0031] The following groups or sub-units of the domes-
tic appliance can be implemented individually in the do-
mestic appliance or in any combination of the groups:

- afrontframe which has atleast one passage or open-
ing therein for guiding at least one liquid conduit
therethrough;

- afrontwall of the home appliance having an opening
or window for inspection of a water level in a liquid
reservoir arranged behind the opening or window,
the reservoir preferably adapted to supply water to
a steam generator;

- anupper front panel in which a panel window is pro-
vided to have access to servicing elements of a liquid
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reservoir (like a filling inlet for manually filling liquid,
a filter and/or a valve); preferably the panel window
is arranged at a frame for a drawer opening (opening
to a drawer compartment, e.g. for condensate draw-
er); more preferably the drawer has a handling or
grip portion that is arranged at a position adjacent to
the panel window and/or the panel window is not part
of adrawer housing or compartment in which a draw-
er is received;

- asteam supplying nozzle unit having a nozzle body
extending into an interior of a preferably horizontally
rotating laundry chamber, wherein the nozzle unit
preferably provides a detangling function;

- anozzle unit to supply steam into a laundry storing
and treatment chamber having a nozzle body with a
volume inside the laundry treatment chamber,
wherein the nozzle volume provides a steam and
droplet separation function in the interior of the laun-
dry treatment chamber;

- aliquid reservoir storing treatment liquid adapted to
treat laundry, wherein the reservoir is composed of
at least two reservoir wall shells, wherein, when the
wall shells are combined to provide the liquid storing
container, a floater element is captured in a cage
which is formed of at least a first cage part arranged
at afirstof the shells and of a second cage part which
is formed at a second of the shells;

- aliquid reservoir for storing a treatment liquid adapt-
ed to treat laundry, wherein the liquid reservoir has
a transparent element at an outer area thereof,
adapted for visual inspection of a floater or the liquid
level through the transparent element, and wherein
the liquid reservoir further has a detector to detect
the liquid level in the reservoir, preferably by using
the floater;

- acondensate water filter element that is adapted to
catch debris or fluff in a fluff trap to avoid insufficient
sealing of a valve element; and/or

- acondensate water filter having a filter grid structure
that reduces the filter flow resistance by providing
an opening close to a filtered water outlet.

[0032] The following figures are notdrawn to scale and
are provided for illustrative purposes.

[0033] Fig. 1 shows a front perspective view of a par-
tially disassembled condenser dryer that uses a heat
pump system. In the shown state the loading door of the
dryer 2, the right cover, the lower shell of a bottom unit
and a bottom panel are removed. The outer appearance
of the depicted dryer 2 is defined by a top cover 4, a left
cover or wall 6, a front cover 8 having a loading opening
10 and afronttop panel 12. The front top panel 12 frames
a drawer cover 14, wherein here the drawer has a con-
densate container that is completely pushed in a drawer
compartment located at the upper part of the dryer. The
right portion of the front top panel 12 forms an input sec-
tion 16 wherein here the details of the input section 16
are not shown (like indicators, a display, switches and
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SO on).

[0034] Theloadingopening 10issurrounded by aload-
ing frame 18 which is formed in the front cover 8. In load-
ing direction behind the bottom section of the loading
frame 18 a filter compartment/process air channel 32 is
arranged which is adapted to receive a fluff filter 34 and
which is formed in a front frame 30 (compare Figs. 9 and
10). At the back side of the loading opening in the front
frame 30 a drum 20 is arranged. In the embodiment
shown the drum 20 is a rotating drum cylinder that is
extending between the back side of the front frame 30
and the front side of a rear frame 31. The open rear end
of cylindrical rotatable drum 20 is closed by a compart-
ment back wall 26 (Fig. 2) which is mounted at the rear
frame 31 (Fig. 12). Back wall 26 is preferably provided
as a separate element to the rear frame 31, formed for
example from a metal plate. In the shown embodiment
the rotation axis of the drum is horizontal, however, the
rotation axis may be inclined with respect to the horizontal
axis or may be even vertical with some modifications to
the shown embodiment, however without the require-
ment to modify other groups of the dryer.

[0035] Fig.29showsin perspective back view the drum
20, the front frame 30 and the drawer housing or com-
partment 15ain which the condensate drawer 15ais com-
pletely inserted. Below the condensate drawer compart-
ment 15a and adjacent to the left upper corner of the front
cover 8 or left above middle of the loading opening 10,
a window panel 22 is inserted into a front cover window
opening 52 (Fig. 4). The window opening 52 and the win-
dow panel 22 allow visual inspection into the inside of
the dryer outer body where a liquid reservoir 62 is ar-
ranged to check the liquid level (see more detail below).
[0036] As indicated in Fig. 2 showing the dryer of Fig.
1in front view, the condensate drawer has a draw handle
24 at the drawer cover 14 to be gripped by the user for
pushing the condensate drawer in or pulling it out of the
condensate drawer compartment that is extending into
the interior of the dryer 2. Fig. 2 gives a view onto the
compartment back wall 26 which has a plurality of air
inlet openings 28 through which processing air enters
the laundry storing compartment from the back side or
rear side of the drum 20. In the center of the compartment
back wall 26 and surrounded by the air inlet openings 28
a cone 252 is arranged which has in this embodiment
laundry detangling function and further supplies steam
into the interior of the laundry compartment formed by
the drum 20, the back wall 26, the loading frames in the
front frame 30 and the loading door (not shown).

[0037] Fig. 3 shows aperspective frontview of the front
frame 30 with the front cover 8 mounted thereon. From
the front top panel 12 only the drawer portion 13 with the
draweropening 36 is shown mounted at the upper section
of the front frame 30. The condensate drawer and thus
the drawer cover 14 are removed such that one can see
details of the lower frame section of the drawer portion
13 which is surrounded by circle A. More details of view
A can be seen in Figs. 18b and 18c and are described
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below. In the meantime it is mentioned that the lower
frame section of the drawer opening 36 is exposed after
extracting the condensate drawer, also exposing a user
filing section 38. The user filling section 38 is covered
by a lid 40 which is pivotably mounted at the lower frame
of the drawer opening 36 of the drawer portion 13 via
hinges 48 arranged at the lower drawer portion 13. The
section 42 covered by lid 40 has a filter opening 44 in
which afilter is inserted and has a filling opening 46 used
to fill in water into the water reservoir 62 storing the water
for steam generation. A typical value for the water storing
volume in reservoir 62 is about 1.9 liters, preferably the
volume is in a range of 1 to 3 liters, more preferably from
1t02,2103, 1.51t0 2.5 or 1.75 to 2.25 liters. Typically
0.7 liters are required for a steam treatment such that
about 3 steam treatment cycles can be executed with the
dryer 2 without manually replenishing liquid into the res-
ervoir when no other liquid (e.g. condensate water) is
supplied thereto.

[0038] It is to be noted that arranging the user filling
section 38 in a lower frame portion of the drawer opening
36 allows a simple modification of standardized dryers
for models that use steam generation and models that
donotuse steam generation. For models with steam gen-
eration the front top panel 12 with the user filling section
38 is used, while for models without steam generation
there is no user filling section 38 and instead the lower
portion of the frame of the drawer opening 36 is just a
flat plate without any openings and/or lid.

[0039] Fig. 4 shows the arrangement of Fig. 3 partially
exploded in that the front top panel 12 is lifted off from
the front frame 30 and the lid 40 covering the section 42
of the user filling section 38 is also taken away. In Fig. 4
the user filling section 38 is a modified embodiment in
which there is no separate division bar or rib which is
dividing the filter opening 44 and the filling opening 46
as compared to the embodiment of Fig. 3. Instead there
is a single opening which exposes the openings for filling
in the water for steam generation and for exchanging or
servicing the filter of the reservoir 62. In the exploded
view one can see that there is an opening 50 in the top
frame of the front cover 8. The opening 50 overlaps with
the opening 44/46 when the front top panel 12 is mounted
on the front frame 30, wherein the lower frame of the
drawer opening 36 is arranged close to or abutting to and
parallel to the front cover top frame. In another embodi-
ment the front top panel 12, more specifically the drawer
portion 13 forming the panel frame around drawer open-
ing 36 just has a recess or gap over the filling inlet 136
and/or filter access 134 instead of the separate openings
44 and 46 in the drawer portion 13.

[0040] Furtherin Fig. 4 the window panel 22is removed
such that one can see the front cover window opening
52 which allows a view to the interior of the dryer just
behind the front cover 8 where the reservoir 62 is ar-
ranged behind the window opening 52. The dryer models
which use mainly the same components (for example the
heat pump system, the base section, the front frame 30,
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the rear frame 31 and the drum) can be modified from
between steam type by exchanging the front cover 8 hav-
ing the opening 50 and 52 and the front cover having
neither opening 50 nor 52. Also the front top panel 12
having the userfilling section 38 or not can be exchanged
between the models using the same standardized dryer
(home appliance platform). In a modification the front
cover 8 shown in Fig. 4 can be used always with the
opening 50, while for example the opening 52 is closed
by a closed or window-less panel (e.g. the window panel
22 without window) or the opening 52 may be provided
by punching it, if the dryer model is provided with a steam
generation unit and the reservoir 62. Fig. 18a shows the
section A indicated in Fig. 4 in more detail.

[0041] Fig. 5 shows a front view of the front frame 30,
the front cover 8 and the front top panel 12 without details
of the input section 16 and with the condensate drawer
removed such that the drawer opening 36 to the drawer
compartment can be seen. Through the window panel
22 and the front cover window opening 52 a level window
68 of the reservoir 62 can be seen. The section A-A of
Fig. 5 is shown in Fig. 6 which will be described in detail
below.

[0042] Fig. 7 shows in top view from left to right the
front frame 30, the reservoir 62, a reservoir inlet unit 70,
the front cover 8 and the window panel 22. The reservoir
62 and the reservoir inlet unit 70 form together a reservoir
unit 60 which has the function to store water to be sup-
plied to a steam generator, to receive water filled in by a
user manually and to filter condensate water which is
pumped from a condensate collector of a condensate
unit 92 to the reservoir 62. The reservoir 62 is forming a
container composed of a front or first shell 64 and a rear
or second shell 66 which are glued, welded, ultrasonic
welded or otherwise mounted together. The level window
68 is protruding at the front side of the front shell 64 such
thatitis arranged immediately behind the front cover win-
dow opening 52 in the front cover 8 in the assembled
state. At least the level window 68, preferably the com-
plete front shell 64 or both shells 64 and 66 are made of
a transparent material, like transparent PP, PE or acrylic
glass.

[0043] The reservoir inlet unit 70 is a pluggable com-
ponent that can be plugged into the reservoir 62 and pro-
vides the manual filling, condensate filling and filtering
function to the reservoir 62. The reservoir inlet unit 70
has a condensate plug 132 that is protruding from the
(back)surface of the unit 70 and is adapted to be inserted
in a respective coupling or socket 106 (Fig. 15a) at the
front side of the front shell 64. Condensate which was
pumped from a condensate reservoir to the filter in the
unit 70 exits the unit 70 towards the interior of reservoir
62 during a filling process for filling the reservoir with
condensate water. A second plug is a filling plug 138
which protrudes at the back side of unit 70 and is adapted
to be inserted in a respective coupling or socket 108 at
the front shell 64. Liquid filled in manually into the unit 70
flows into the reservoir 62 via the filling plug 138.
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[0044] Itisto be mentioned that theindividual elements
or groups of elements of the reservoir inlet unit 70 may
be integrated into the front and/or rear shell 64, 66 of the
reservoir 62. The reservoir 62 and the reservoir inlet unit
70 are provided as two separate components in this em-
bodiment for simplifying the manufacturing process of
the front and rear shells 64, 66, as otherwise a more
complex molding process would be required to integrate
the functionality of unit 70 into the reservoir 62. However,
the reservoir may be easily modified, for example in pro-
viding the shell separation in a horizontal plane instead
of a vertical plane and the filter and filling openings may
be arranged then in the upper shell for example.

[0045] Fig. 8 shows an exploded perspective view of
the front frame 30, the reservoir 62, the filling unit 70, the
front cover 8 and the panel 22. The front frame 30 has a
reservoir mounting bracket 72 adapted to receive reser-
voir 62.

[0046] Fig. 9 shows the state in which the reservoir 62
is mounted at the front side of the front frame 30 and the
unit 70 is mounted at the front side of reservoir 62. The
reservoir and the unit 70 are dimensioned such that these
make use of the hollow space or dead volume which is
present in the dryer between the front side of front frame
30 and the back side of the front cover 8. This means
that the structure of the front frame 30 is optimized for
the supporting function of the frame in respect of mount-
ing the components and cover elements of the dryer and
the structure is further optimized and adapted such as to
receive the reservoir unit 60 without compromising the
required mechanical stability and by integrating the res-
ervoir unit 60 under reduction of extra-space for it. In the
embodiment - for further contributing to this optimization
- the back side of reservoir 62 (here the rear shell 66) is
adapted in a way to match the front structure of the front
frame 30 and distribute the volume required for contain-
ing the liquid in the reservoir to areas and spaces be-
tween the frame 30 and the cover 8 where the respective
space is available under preservation of the mechanical
function of the front frame design elements and the front
cover 8.

[0047] This means that the front frame 30 can be used
in unmodified form as a platform element for a dryer mod-
el that has a reservoir unit (e.g. for the steam generation
unit) as well as for a dryer model that does not make use
ofthe reservoir unit (and the steam generation and steam
treatment of the laundry). In the design optimizing proc-
ess the front frame 30 is adapted to receive the reservoir
unit (at least partially) such that no defective mechanical
properties for the general purpose function of the front
frame 30 are implemented, for example a riser feed
through 74 is provided in a base area of the front frame
without having an effect on its structural stability, while
the feed through 74 provides an important liquid passage
and/or pipe supporting function without requiring addi-
tional elements. This correspondingly applies for the
overflow feed through 86 shown in Fig. 14.

[0048] Figs. 9 and 10 further show the arrangement of
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the fluff filter 34 in the process air channel section which
is formed in the lower region of the front frame 30. The
process air that has crossed the drum 20 is leaving the
laundry treatment compartment at the lower section just
in front of the loading frame 18 which is closed by a load-
ing door through the channel section formed in frame 30
towards a battery channel 78 (Fig 11 shows upper part
of battery channel as part of the upper basement shell
or battery top cover 230) which provides another process
air channel section formed in the base unit of the drum.
The air in the process air channel section of the frame
30 is passing the fluff filter 34 to remove the fluff. Fluff
filter 34 can be taken out of the process air channel sec-
tion by pullingitupward as is indicated by thefilter position
shown in Fig. 9 as compared to the one in Fig. 10, where
the filter is completely inserted for proper operation.
[0049] Fig. 11 shows afrontview ofthe dryer with cover
8 and top cover 4 as well as left cover 6 removed and
without a lower portion of the base section. On the bottom
an upper portion or cover shell 230 of the base section
76 is shown which includes the upper portion 78 of the
battery channel where the process air enters which
comes through the process air channel section going
through the front frame 30. The fluff filter 34 is also re-
moved in this figure. As in Fig. 9 the reservoir unit 60 is
mounted and the pipes connecting the unit to other ele-
ments are shown. A riser pipe 82 comes from the back
side of the front frame 30 and is guided through the riser
feed through 74 from where it goes upward to afilter inlet
98 (Fig. 15b) of the reservoir inlet unit 70. A feed pipe 84
is connected to a feed outlet 100 at the lower end of
reservoir 62 and goes down at the front side of frame 30
and through a supply feed recess 75 formed at the lower
edge of front frame 30. The riser pipe 82 and the feed
pipe 84 are clamped by clamps 89 mounted at the front
side of frame 30. The cross-sectional view indicated by
section B-B in Fig. 11 is shown in Fig. 22 (similarly in Fig.
13).

[0050] Fig. 14 is a view to the back side of the front
frame 30. An overflow pipe 88 is guided from an overflow
feed through 86 in the upper region of the frame 30 to
the lower region of the frame. The pipe 88 is mechanically
fixed to the frame by clamps 89 provided at the backside
of frame 30. The overflow feed through 86 is a passage
from the front side to the rear side of frame 30 below the
drawer opening 36 and is coinciding or overlapping with
a overflow connection at the back side of the reservoir
62 (in front projection - compare overflow outlet 102
shown in Fig. 17c¢.)

[0051] The outlet of overflow pipe 88 is connected to
a battery inlet 90 as can be seen from Figs. 12 and 13.
Fig. 12 shows at 78 the upper shell of the battery channel.
Overflow liquid that is descending in overflow pipe 88
enters the battery channel at 90 and is guided within the
battery channel towards a condensate pump unit 92
where the condensate water that has condensed from
the process air at the evaporator of the heat pump system
is collected together with the liquid coming down the over-



17 EP 2 610 397 A1 18

flow pipe 88. The condensate pump unit 92 is assigned
to the battery channel 78 and collects the condensate
water and the overflow water from reservoir 62 in a con-
densate container (304 in Fig. 28). The pump (306 in Fig.
28) of the condensate pump unit 92 pumps the conden-
sate from the condensate container to a liquid branch
which has a first pump outlet 94, which is connected to
the riser pipe 82, and a second pump outlet 96, which is
connected to a pipe which supplies the condensate into
the container (302 in Fig. 28) of the condensate drawer.
[0052] Therespectiveflowresistancesfromthebranch
94/96 through the pipes and vertical height difference to
the reservoir inlet unit 70 and the condensate drawer
(compare 15a in Fig. 29 or 302 in Fig. 28) are designed
such that about 20% to 40% of the condensate water is
supplied to reservoir 62 via unit 70 and the remainder of
the condensate wateris pumped to the condensate draw-
er (unless the filter valve 198 of the filter 190 in the res-
ervoir inlet unit 70 is closed). Under normal operation
conditions - as an average over several laundry treatment
processes - the water consumed by steam generator 140
is less than the condensate water which is pumped from
the condensate pump unit 92 into the reservoir 62. This
guarantees that the reservoir 62 is always filled and nor-
mally needs not to be manually filled by the user. Further,
as there is a higher condensate water amount pumped
to the reservoir 62 than consumed by the steam gener-
ator 140, there is a steady or periodic overflow of con-
densate water which is flowing back through overflow
pipe 88 from reservoir 62 into the battery channel 78 and
from there back into the condensate pump unit 92. How-
ever, the circulation of this pumped and returned con-
densate water stops after a while as the higher proportion
of the pumped condensate water finally collects in the
condensate drawer until the condensate water level in
the condensate pump unit 92 drops to a level where no
condensate water will be pumped.

[0053] On the other hand, if the maximum level in the
reservoir 62 and the maximum level in the condensate
drawer 15a/302 are both reached or exceeded, the con-
densate pump unit 92 provides a signal initiated by a
second maximum level in the condensate tank (304 in
Fig. 28) to the control unit 300 which then stops operation
of the dryer and/or stops a laundry drying process in
which the condensate is formed by the laundry drying.
The control unit 300 waits for the user draining the con-
densate drawer 15a/302 such that pump 306 can again
pump condensate into the condensate tank of drawer
15a. In another embodiment a maximum filling level in
the condensate drawer 15a/302 can be monitored in-
stead or in addition to the second maximum level for the
condensate tank 304 and the dryer or the drying process
may be stopped as beforehand.

[0054] As nextthe reservoir 62 and inlet unit 70 will be
described in more detail, while the steam generator 140
is described in more detail below. Fig. 15a shows an ex-
ploded view of the reservoir in more detail. The reservoir
is composed of a front shell 64 and a rear shell 66 which
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are to be joined together in a vertical plane. The feed
outlet 100 which supplies the water to the steam gener-
ator 140 via pipe 84 is formed at the bottom end of the
front shell 64. The overflow outlet 102 is formed in an
upper region of rear shell 66 and is to be connected to
the overflow pipe 88 which is arranged at the back side
of front frame 30. The front shell 64 further has a con-
densate coupling 106 adapted to couple with the con-
densate plug 132 protruding at unit 70 (see Fig. 15b),
and has a filling coupling 108 adapted to couple with the
filling plug 138 of unit 70 (shown in Fig. 7). In the openings
of overflow outlet 102, condensate coupling 106 and fill-
ing coupling 108 a seal 104 is inserted which has the
form of a cylindrical sleeve with a collar. After insertion
of seal 104 into the respective openings, the plugs 132
and 138 as well as an adaptor pipe connecting the over-
flow outlet 102 to the inlet of the overflow pipe 88 through
the overflow feed through 86 are inserted to provide a
sealed coupling.

[0055] On the front side of front shell 64 an inlet unit
recess 110 is formed which contour is adapted to receive
a portion of the volume of reservoir inlet unit 70. Prefer-
ably, the inlet unit recess 110 is formed such that when
the unit 70 is mounted on the front shell 64, the unit 70
isreceived flush or nearly flush with the main front surface
of front shell 64 (in this case without considering the pro-
truding level window 68). At the lower end of the inlet unit
recess 110 a pipe recess 112 is formed which receives
a filter housing 130 of unit 70 and the upper portion of
the riser pipe 82 which is connected to the filter inlet 98.
[0056] The rear shell 66 has mounting grooves 114
formed on its back side which are adapted to receive ribs
115 which are formed on the front side of front frame 30
(see Fig. 8) and which serve to provide mechanical sta-
bility for the front frame structure. The wall parts of the
rear shell 66, which form the grooves 114, partially sep-
arate the internal volume of reservoir 62 such that it can
be said that the volume of the reservoir is split into partial
volumes fluidly connected to each other so that the dif-
ferent portions of the split volume fit into recesses of the
front frame for minimizing the space requirement for the
container 62 by using dead volume in the structure of the
front frame 30.

[0057] For determining the liquid level within the res-
ervoir 62, the reservoir provides the level window 68
through which a floater 116 can be visually observed by
the user. In addition to this human detection, the level is
also detected electronically by using a detector unit 126
which is mounted on a side wall of the front shell 64 close
to the level window 68 and adapted to detect the floater
116. In this embodiment, the floater 116 is detected mag-
netically, using a respective sensor of the detector unit
126 (see below) and a magnet head 117 being part of
the floater 116. The floater 116 is received in a cage 124
formed by respective portions of the front and rear shell
64, 66. On the side of the front shell 64 the cage 124 is
formed by a channel that is open at one side (here the
back side) and on the side of the rear shell 66 the cage
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section is formed by a floater cam 118 which protrudes
as a small rib vertically extending at the inner front side
of shell 66. The upper section of the open channel formed
in the front shell is closed by the protruding level window
68 which has a top wall section representing the upper
limit. The front window section of window 68 forms the
front wall restriction and two side walls of window 68 form
the side restrictions for floater 116. Correspondingly, the
floater cam 118 has a window section 120 which is pro-
truding farther from the inner surface of rear shell 66 to
guide the path of the floater 116 in its level changing path
within the level window inner volume. As the cage 124
is formed of parts of the shells that have to be assembled
anyway, there is no need for additional assembling steps
for separately assembling the cage for the floater. Before
assembling the shells 64, 66 for reservoir 62, the floater
is for example inserted in the inner volume of window 68
(one cage part) and by combining the shells the cage is
simultaneously closed for the floater.

[0058] Underneath the window section 120 there is a
detector section 122 of cam 118 subsequent to a slope
or slanted section 121 from the front side of window sec-
tion 120 to the detector section 122 which is recessed
from the front side to the back side. According to the
invention the detector unit 126 is arranged completely
outside the water storing volume or walls such that no
sealing or gasket is required for passing electrical con-
nections to the interior of water volume or for providing
an inner sealed volume for the detector unit 126 or parts
thereof. This simplifies the design of reservoir 62 and
reduces costs or assembling effort.

[0059] Fig. 17d shows a cross-section through the res-
ervoir along the section line D-D as indicated in Fig. 16a.
Fig. 17d shows the floater 116 in its upper position (116a)
and in its lowest position (116b) within the floater cage
124. The front side with respect to reservoir 62 is shown
at the right side, while the rear side is shown at the left
side of Fig. 17d. So it can be seen that along the window
68 the path of floater 116 is guided parallel to window 68
and a slope is going to the recessed position within the
cage 124 from the pathway going from upside to down-
side, wherein finally in the lowest position 116b the floater
path has again a vertical direction. The detector unit 126
is arranged in the region of the lower position 116b. Thus,
the floater 116 can be visually observed by the user in
the normal water level range within container 62, while
the electronic detection by the detector unit 126 detects
the floater in or close to the lowest position to indicate
the critical low water level or the run low of the water in
reservoir 62.

[0060] Corresponding to the cross section of Fig. 17d,
Fig. 32 shows an embodiment of the reservoir 62 where
the floater 116 is modified to floater 116’. Also the relative
position of the limitations in the floater cage 124 are slight-
ly modified in that the relative length or position of the
cage portion in level window 68, the window section 120,
the slanted section 121 and the detector section 122 are
changed. In the floater 116’ the magnet head 117’ is ar-
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ranged at the bottom side. As compared to floater 116,
the barycenter is shifted to a deeper position within the
floater 116’. This has the advantage that the risk of block-
ing the floater movement during descending and rising
of the floater with liquid level change is significantly re-
duced. Further the depth of the horizontal cross-section
within the cage is enlarged in the front-rear direction
which allows the floater 116’ to move without being tilted
when passing the slanted section 121, i.e. in the region
at and close to the position 116’c. Again positions 116’a
and 116’b indicate the upper and lower position of floater
116’ in cage 124, respectively.

[0061] Fig. 15afurther shows cable clips 128 arranged
at the front side of the front shell 64 adapted to receive
the electrical wires connecting the detector unit 126 to
the control unit (300 in Fig. 28) of dryer 2. The wire path
is running from left to right in front of reservoir 62 and
from there further to the right where the control unit 300
is arranged on the right upper side of dryer behind the
input section 16 of the front top panel 12.

[0062] Fig. 15b shows the reservoir 62 with the front
endrear shells 64,66 welded together, while the reservoir
inlet unit 70 is shown in the non-mounted state. Unit 70
has the vertically downward extending filter housing 130
for receiving a filter 190 that is filtering the fluff from the
condensate water which is pumped from the condensate
pump unit92 to the reservoir 62. Afilter access or opening
134 is arranged at the top side of unit 70 wherein the filter
access 134 provides an access to remove the filter 190
and to actuate a filter switch 192. At the top surface of
unit 70 a filling inlet 136 is arranged neighboring to the
filter access 134, which is used to fill in water manually
by a user. In an assembled state of the dryer 2 the filling
inlet 136 overlaps or coincides with the filling opening 46
shown in Fig. 4 and the filter access 134 overlaps or
coincides with the filter opening 44.

[0063] The condensate plug 132 extends from the rear
side of the filter housing 130 such as to be plugged into
the condensate coupling 106 when mounting the unit 70
on the front shell 64. The filling plug 138 (Fig. 7) extends
at the rear side of unit 70 and is adapted to be plugged
into the filling coupling 108 at the front side of front shell
64. By providing the two separate plugs 132, 138 align-
ment of unit 70 relatively to reservoir 62 is achieved dur-
ing mounting unit 70 atreservoir 62. As mentioned above,
for example the filling inlet 136 may be formed directly
atthe frontorrearshell 64, 66 such thatitis notnecessary
to provide a separate inlet unit 70 for manually filling.
Correspondingly, the filter access 134 may be formed in
the front or rear shell with the filter body at least partially
formed therein for receiving the filter 190. In an embod-
iment filter access 134 in front or rear shell provides re-
ceiving of the filter switch 192 with the function to switch
on and off the condensate water supply into the filter. If
the filter unit 130 is integrated within the front or rear shell,
an additional opening for connecting the riser pipe 82 is
then arranged at the outside of the front or rear shell (i.e.
thefilterinlet 98 is then arranged at the front or rear shell).



21 EP 2 610 397 A1 22

In the embodiment shown, the unit 70 is screwed to the
front shell 64 using screws; however, it may be fixed in
any other way to the front shell 64, for example by clamp-
ing or welding or using a glue.

[0064] Fig. 16a shows a front view of the assembled
reservoir 62, Fig. 16b shows a side view and Fig. 16c a
top view of the reservoir. In the front view the condensate
coupling 106 and the filling coupling 108 can be seen,
each with one of seals 104. In the top view, the overflow
outlet 102 can be seen with the seal 104 inserted.
[0065] Fig. 17a shows a section through the reservoir
62 along section line A-A of Fig. 16a. This section inter-
sects the reservoir in the region where the filling coupling
108 is arranged. Fig. 17b shows the cross-section along
section line B-B in Fig. 16a including a section through
the condensate coupling 106. Fig. 17c shows a sectional
view through reservoir 62 along section C-C in Fig. 16a
intersecting the overflow outlet 102 formed in the rear
shell 66 and projecting from its rear side. Fig. 17d is a
section through reservoir 62 along section line D-D in
Fig. 16a. As described above, this section goes through
the floater cage 124. While the sections in Figs. 17a to
17d are vertical plane sections through reservoir, Fig,
17e shows a horizontal plane section through the reser-
voir along the section line E-E in Fig. 16a. It is taken in
a (vertical) height where the floater 116 has its flow path
within the cage 124 that is partially formed by the level
window 68. At the left side of level window 68 the section
goes through the detector unit 126 which has its detector
sensitive zone below the travel path of floater 116 in the
floater cage 124 at floater position 116b shown in Fig.
17d.

[0066] Fig. 17f shows an enlarged view of the level
detector unit 126 taken from the area indicated by A in
Fig. 15a. The printed circuit board 160 of the detector
unit 126 is shown in the disassembled state. A REED
sensor 162 is arranged at the PCB 160 adapted to detect
the magnetic field of the magnet head 117 from floater
116 in floater position 116b (low water level). A socket
164 is provided at the lower end of PCB 160 adapted to
couple with a connector plug arranged at the end of wires
for connecting the sensor to the control unit 300 of the
dryer for evaluating the signal provided by the REED sen-
sor 162. As mentioned above, the electrical wires con-
necting the sensor unit 126 to the control unit of the dryer
are held by cable clips 128 arranged along the front side
of the reservoir 62. When the REED sensor 162 detects
the presence of magnetic fields, the control unit 300 rec-
ognizes that the water level in the reservoir is low and
upon detecting this signal the steam generation by steam
generator 140 is switched off. Additional measures can
be taken by the control unit upon detecting the low liquid
level, for example an acoustic or visual indication can be
activated to inform the user that the water level is low.
Further upon detecting the low level, the control unit can
stop the steam supply too during the running process
and finish the running process without modification ex-
cept steam supply stopped, or it can stop the running
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process completely or an alternative process can be run,
which does not need steam treatment for the laundry.
Also, the control unit can interrupt the running program
and wait for replenishing the water in reservoir 62 by the
user.

[0067] Instead of using a REED sensor 162, any other
sensor can be used that detects the magnetic field from
the floater 116, for example a Hall sensor. Alternatively
or additionally, the detector unit 126 can be provided with
another detector detecting another feature of floater 116,
for example which is adapted to detect presence or ab-
sence of the floater 116 in the region where the low level
is to be detected. For example, an optical sensor could
be provided which detects the reflection of light emitted
to the floater 116, such that the presence of the floater
and absence of the floater is detected optically from the
reflected light. Alternatively or additionally, an ultrasonic
reflection can be detected from the floater to sense the
low liquid level. In a further embodiment, a light source
like an LED, a lamp or something else could be arranged
on the detector unit 126 or its PCB 160 to illuminate at
least a portion of the interior of the reservoir 62 such that
the user can more easily visually recognize whether the
floater 116 is in the region of the level window 68 or not.
[0068] The seat 168 forthe PCB 160 is provided at the
side of the front shell 64. The PCB 160 has lateral pro-
trusions 166 which are adapted to snap into latches of a
second bracket 172 of the seat 168 while the opposing
back side of PCB 160 is latched by elastic detents 174
provided in a first bracket 170 of seat 168. When mount-
ing PCB 160 in seat 168, the protrusions 166 are fixed
in the latches by further detents 174 provided at the sec-
ond bracket 172. The seat 168 thus provides a socket or
holder for the PCB 160 to mount it in a fixed position at
a side wall of reservoir 62 to be able to detect the floater
116 in a reliable manner.

[0069] The detail view of Fig. 17f further shows a shield
176 which is arranged above the seat 168 and the PCB
160 inserted therein and being adapted to shield the PCB
against liquid that may drip from above or may run along
the outer face of reservoir 62 towards the PCB. The PCB
shield 176 has a roof section 178 and a side wall 180 to
guide water around the PCB. The side wall 180 has a
deflector 182 extending at its lower end, which is inclined
away from PCB to further assist in keeping liquid off from
PCB 160. In this embodiment, the shield 176 and the
seat 168 are formed as monolithic parts of the front shell
64, i.e. are injection molded together with the material of
the front shell 64 in one run. Thus, no separate assem-
bling step is required to provide PCB seat 168. However,
the seat 168 and/or the shield 176 may be mounted at
the side wall of the reservoir 62 in a separate assembling
step.

[0070] Fig. 18a shows a detail view of the filling area
in exploded view as a detail A from Fig. 4 and as already
described above. Fig. 18b again shows the filling area
forthe reservoir 62 with the condensate drawer 302 being
extracted and the lid 40 being open. It shows the embod-
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iment where the filter opening 44 is separate from the
filing opening separated by a rib and wherein the filling
inlet 136 of the unit 70 is just below the filling opening 46
and the filter access 134 of unit 70 is just below the filter
opening 44. The filter switch 192 in Fig. 18b is at the left
position within the filter access or opening 134, which
means that a filer valve 198 is closed, while in Fig. 18c
the filter switch 192 is in a middle position of the filter
access 134 such that the filter valve 198 is open.
[0071] Figs. 19a and 19b are detailed cross-sectional
views through the reservoir inlet unit 70 in the mounted
state, corresponding to Figs. 18b and c, respectively,
wherein in Fig. 19a the filter valve 198 is open, while it
is closed in Fig. 19b. The cross-sections of Fig. 19a and
b are taken in a plane parallel to the front of the dryer
through the center of unit 70, wherein the section plane
is a vertical plane. The filter housing 130 and the filter
190 housed therein are shown in cross-section, wherein
the filter extends in vertical direction and basically has
rotational symmetry in a horizontal section plane. At the
upper region the filter 190 has a coarse filter grid 194
forming a cylindrical basket at the upper end. A fine filter
mesh (not shown) is supported by the coarse filter grid
194, wherein the fine filter mesh is adapted to filter the
fluff out of the condensate water passing the filter 190.
The filter has a round passage or opening 196 which is
arranged neighboring to the opening for the condensate
coupling 106 which is protruding at the rear side of unit
70. Thus, no rib of the coarse filter grid 194 crosses the
opening for the connector 106 and the flow resistance
for the condensate water coming from the inside volume
of the filter passing towards the connector 106 into the
reservoir 62 is minimized.

[0072] At the lower end the filter housing 130 has a
section with a lower diameter over which the upper end
of the riser pipe 82 is drawn. Thus, the inner of the riser
pipe 82 communicates with passages 208 formed at the
lower end of the filter 190 between a valve seat 206 and
a valve head 200 of the filter valve 198. Fig. 19a shows
the valve 198 in the open state such that the passages
208 are open (the filter switch 192 is in the left position
when seen in Fig. 19a). In Fig. 19b the passages 208 are
closed as the valve seat 206 abuts against an O-ring 202
arranged at the valve head 200. In this position the filter
switch 192 is at the right position (in the middle position
within the filter access 134). In the closed valve state no
condensate water pumped from the condensate pump
unit 92 enters into the inner volume or space 214 of filter
190 and no filtered condensate water is flowing into res-
ervoir 62. In the opened valve state (Fig. 19a) the con-
densate water coming from the pump unit 92 enters into
the filter housing 130 and the interior 214 of filter 190
through passages 208 and flows upwards through the
fine filter and filter grid 194 such that filtered condensate
water is flowing in the space 216 between the outside of
fine filter and filter grid 194 and inside of filter housing
130 from where it leaves through the condensate cou-
pling 106.
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[0073] During phasesin which no condensate water is
pumped through filter 130, fluff filtered by the filter may
sink down towards the filter valve 198 where it may even-
tually block or prevent a proper closing and sealing be-
tween the valve 206 and the valve head 200 (at the O-
ring 202). To avoid such blocking, the valve head 200
has a collector recess 210 which is arranged lower than
the valve head 200 such that fluff or other debris released
from the inside of the fine filter collects there without
blocking the valve seats. At the upper end of filter housing
130 an O-ring 212 seals the cylindrical ring gap between
the outside of the fine mesh (outer space 216) and filter
grid 194 and the inside of filter housing 130 such that no
unfiltered condensate water can pass the filter towards
the reservoir 62 or towards the filter access region 134.
[0074] In the lower section of the filter 190 a helix-
shaped spring 204 is arranged between the outside of
filter 190 and the inside of filter housing 130. The spring
204 is biased when the valve is open. When filter switch
192 is shifted to the right side (Fig. 19b), the compression
force compressing spring 204 is released and the spring
204 lifts the lower section of the filter (the cylindrical pipe
section below the filter grid 194) such that the valve 198
is closed.

[0075] The top end of filter 190 above the filter grid 194
is formed by the filter cap 217 which provides a hinge
and cam connection 218 to a cam 220 which is formed
at the lower side of filter switch 192. The cam 220 has a
cam curve 222 which interacts with pins arranged at the
filter cap 217. When the filter 192 is in the left position, a
lower section of cam curve 222 acts on the pins of the
filter cap 217 (not shown) and presses the filter 190 to
its lowest position within filter housing 130 such that the
valve 198 is open. When the filter switch 192 is moved
to its right position as shown in Fig. 19b, the pins at the
filter 217 move upwards along the cam curve 222 due to
the bias force of spring 204. Along this cam curve move-
ment of filter 190 the valve 198 comes to its closed po-
sition such that no condensate water enters through pas-
sages 208 into filter 190. In this position and orientation
of filter switch 192, the filter 190 is fixed in its closed
position. If starting from the position in Fig. 19b, the filter
switch is swung upward with the rotation axis at the pins
of the filter cap 217, the filter switch 192 is released from
its position within the filter access 134 and the filter switch
192 can be pulled upwards, thereby pulling filter 190 out
of the filter housing 130 for cleaning the fine mesh and
filter grid 194 from fluff and debris. Thus filter switch 192
also serves as handle or grip for removing the upper filter
partfrom or insert itinto the filter housing 130. When filter
190 is removed from filter housing 130, the lower cylin-
drical part or piston 224 that is surrounded by the spring
204 remains within the filter housing 130 such that the
valve portion of the filter is still within filter housing 130
such as to close the valve 198 with the upper portion of
filter removed.

[0076] When the upper section of the filter 190 is re-
moved from filter housing 130 or when the filter 192 is in
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the position of Fig. 19b (valve 198 closed), no filtered
condensate water is delivered to reservoir 62 and the
user can manually fill reservoir 62 by supplying water or
another liquid through the filling inlet 136. This gives the
user the possibility to exclude condensate water from
being supplied to the steam generation unit 140. Instead
of filling water or decalcified water into the reservoir, the
user may also fill in water with an additive or an additive
liquid as such into the reservoir. The additive or additive
liquid may be for example a treatment agent for dry clean-
ing, for waterproofing the laundry, for disinfecting the
laundry, for softening the laundry or the like.

[0077] Fig. 6 shows the cross-section through unit 70
along the section line A-A in Fig. 5. The cross-section is
taken through the center of filter 190 and filter housing
130. The cross-sectionis in a vertical plane perpendicular
to the front of the dryer 2. Here it can be seen that the
opening 196 of the filter grid 194 overlaps or coincides
with the opening of the condensate plug 132. As the other
filter grid 194 also the opening 196 in the coarse filter
grid 194 is covered by the fine mesh of the filter.

[0078] Fig. 20a and 20b show top views to the front
frame 30 and the filling area and filter access 134 of the
reservoir inlet unit 70 as described above.

[0079] Returning now to Figs. 12 and 13, more details
of steam generator 140 are described now. The steam
generator 140 is arranged at the upper side of the upper
shell or upper cover of the battery channel 78. The gen-
erator 140 has a heater body 142 for heating the liquid
supplied from reservoir 62, wherein the heater body 142
is of the continuous-flow heater type in this embodiment,
which only heats small amounts of liquid in a pipe leading
through the heater. However, the steam generator 140
may also be a boiler-type steam generator having a con-
tainer with a heater inside or outside the container to heat
up larger amounts of liquid therein. An inlet 144 of the
heater is connected to a pump 148 which in turn is con-
nected to the feed pipe 84 coming from reservoir 62.
Pump 148 has dosing function in that it pumps an amount
of liquid into the heater body 142 in a controlled way
(closed loop control or open loop control provided by con-
trol unit 300) such as to guarantee that nearly droplet-
free steam leaves the heater body 142. Instead of pump
148 a controlled valve could also be provided to dose the
liqguidamountto be supplied to the heater 142. The heater
body 142 has a steam outlet 146 where the steam gen-
erated in the heater body 142 exits towards the laundry
storing compartment.

[0080] Inthe embodiment shown, the steam generator
unit 140 uses an inline or flow-through heater in which
the water is heated and evaporated to steam while the
water is flowing through the heater. However in an em-
bodiment a boiler-type steam generator may be used in
which an amount of water is supplied to a boiler container
and is heated therein to generate the steam which is
drained or exhausted from the liquid surface to the outlet
of the boiler chamber.

[0081] Figs. 12 and 13 further show at the rear end of
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the upper section or upper cover of the base or battery
top cover 230 a wheel bearing 232 on which a wheel (not
shown) is rotatably mounted at wheel axis 234. Only one
of four wheel bearings with wheels is shown on which
the cylindrically-shaped drum 20 is rotatably supported.
The rotatable drum is open at the front and rear side,
which are closed to form the laundry storing compartment
by the compartment back wall 26 and the back side of
the front frame and the loading door. At the back side of
the front frame 30 and at the front side of compartment
back wall 26 sealing structures are arranged, to which
the front and rear edges of the drum are provided in a
mating manner to each other to form a sealing to prevent
escape of laundry or process air from the laundry storing
compartment. Figs. 29 and 30 show rear perspective
views of the drum 20 and the front frame 30, wherein the
front edge 21a and the rear edge 21b of the cylindrical
drum wall are shown. In Fig. 30 a portion of the drum
cylinder is cut out to have a cross-sectional view to a
drum sealing 236 provided at the front side of the drum.
The drum sealing 236 is shown in more detail in Fig. 31
which is similar to the cross section detail B of Fig. 30.
The front edge 21a of drum 20 extends into a groove 238
formed at the backside of front frame 30. For sealing
between the groove 238 and the front edge 21a an O-
ring 240 having a rectangular cross-section is inserted
into groove and abuts against the front edge. A similar
sealing arrangement is provided at the front side of the
rear frame 31 or the compartment back wall 26. The cir-
cular groove for receiving the rear edge 21b of drum is
arranged at the rear frame 31 or the back wall 26 and an
O-ring is inserted therein similar to O-ring 240 for sealing
against process air or steam escape from the drum to
the outside thereof or against invading of outside air into
the drum. Additionally the sealing arrangement prevents
jamming of laundry in the junction between drum and
back wall 26 or loading opening frame and prevents es-
cape of steam from the drum interior.

[0082] Fig. 21 shows a detailed view of a steam inlet
unit 250 with the cone 252 corresponding to an enlarge-
ment of the circle section A in Fig. 12. Steam outlets 254
are provided at the free-standing end or the front section
of cone 252 at the upper side thereof. It is to be noted
that the outlets 254 do not supply processing air to the
laundry storing compartment and that the rear wall open-
ings 28 do not supply steam into the laundry storing com-
partment.

[0083] Fig. 22 shows a cross-section along the section
line B-B in Fig. 11 such that the front frame 30 and the
rear frame 31 are vertically intersected in their respective
centers where the steam inlet unit 250 is mounted at the
center of the compartment back wall 26 which is mounted
at the rear frame 31. The rear frame 31 preferably is
formed of a plate-material, like a metal plate, which is
structured by pressing. The center region of the rear
frame 31 forms a back channel wall 256 or back shell of
a process air rear channel 258 which extends from the
bottom section to a center region of the dryer back side.
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The process air rear channel 258 is formed between the
inner side of back channel wall 256 and the rear side of
the compartment back wall 26 which is mounted to the
rear frame 31. The process air rear channel 258 guides
process air from a blower, which is arranged in a base
section ofthe dryer, upward toward the center of the dryer
at the back side where the process air enters the laundry
storing chamber through the air inlet openings 28 (com-
pare Fig. 2). Fig. 22 further shows the inner side of the
upper battery channel 78. The battery channel 78 is
formed between an upper and lower shell forming the
basement of the dryer, wherein the figures show only the
upper shell as battery top cover 230. The inner side of
the battery channel is here shown by battery inner wall
260 of the basement upper shell 230 (lower basement
shell or lower battery cover is not shown).

[0084] Fig. 23 shows an enlarged view of the steam
inlet unit 250 arranged at the rear frame corresponding
to the detail of circle C in Fig. 22. In the vertical cross-
section plane from the front to the back side it is seen
that the cone 252 has a hollow interior wherein a sepa-
ration chamber 264 is arranged at the front or free-stand-
ing end section of cone 252. The separation chamber
264 is designed to separate steam, which is supplied into
the separation chamber 264, from droplets that are trans-
ported with the steam into the chamber or which are
formed at or in the separation chamber 264. In the shown
embodiment the separation chamber is defined at the
front end side by the inner wall of the cone 252, while the
back side of the chamber is restricted by a partition wall
278.Duetothe partition wall the steam does notdistribute
in all the volume of the cone, but only in the separation
chamber 264 from where it enters into the laundry treat-
ment compartment formed by the drum and the front and
rear walls thereof through the steam outlets 254. By this
projected or overhanging construction where the steam
outlets 254 are distant or offset to the walls defining the
laundry storing compartment, the steam is introduced
closer and more efficient to the inner or center of the
storing compartment which results in a more efficient
steam distribution in the compartment volume.

[0085] Steam is supplied into separation chamber via
an inlet line 266 which has an opening in the partition
wall 278. An outlet line 268 is guiding condensed steam
or collected droplets to the outside of the separation
chamber 264. At the back side of the partition wall 278
the lines 266 and 268 are formed as a channel feed
through 270 which is guided through the process air rear
channel 258 to the back side of the back channel wall
256. The feed through 270 guides the two lines 266, 268
separately to the back side such that steam can flow from
the back side of wall or shell 256 to the inside of chamber
246 and condensate water is guided out from chamber
264 through the channel 258 to the back side of the wall
256, i.e. backside of rear frame 31. Correspondingly, the
feed through 270 has a steam inlet 273 to line 266 con-
necting to steam inlet 272 at chamber 264. And feed
through 270 has a condensate outlet 274 at chamber 264
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and arear outlet 275 at the rear end of feed through 270.
Preferably inlet 272 is arranged above outlet 274, how-
ever they may also be arranged side by side. Also they
need not end at the same plane and can be axially (with
respect to the opening plane) offset to each other. l.e.
inlet 272 may protrude farther into chamber 264 than
outlet 274. Additionally a droplet deflector or catcher may
be assigned to the steam inlet 272 which assists in sep-
arating droplets from the introduced steam. For example
a shield or plate may be arranged between the inlet 272
and the outlets 254 which the steam on its path from 272
has to bypass before reaching outlets 254.

[0086] Inthe embodimentshown, arearconnector 286
is mounted at the back channel wall 256 such that it re-
ceives the rear end of the feed through 270. The rear
connector 286 has a recess which mates in contour to
the outer contour of feed through 270 with O-rings 276
arranged between the outside of feed through 270 and
the inside of the recess such to seal the lines 266 and
268 at the rear end. The rear connector 286 has a steam
passage 288 through which steam is supplied to the inlet
line 266 and has a condensate passage 290 which re-
ceives the condensate from the outlet line 268.

[0087] The bottom of the separation chamber 264 is
defined or restricted by a collector plate 280 which may
be formed as part of the cone 252, as part of the partition
wall 278 or may be formed as a separate part which is
mounted when assembling the steam inlet unit 250. The
collector 280 collects the condensate water and guides
it to the condensate outlet 274 in the partition wall 278
to guide it out of the cone via the outlet line 268. The
partition wall 278 in this embodiment is monolithically
formed with the channel feed through 270 (for example
in a blow mold or injection mold process), it may be part
of the cone 252 or it may be a separate element which
is mounted to feed through 270 or to cone 252.

[0088] The cone 252 is mounted to the front side of the
rearframe 31 using a mounting flange 282 which is glued,
screwed, welded or otherwise mounted to the compart-
ment back wall 26. The mounting flange 282 has a bay-
onet connector 283 such as to mount the cone 252 on
the flange 282 in a bayonet lock. However, other ways
of mounting cone on the flange may be provided or the
flange 282 may be omitted and the cone 252 may be
directly mounted, welded, glued or fixed to the back wall
26.

[0089] Fig. 24 shows the steam inlet unit 250 in an
exploded view without showing the back frame 31 (back
channel wall 256) and the compartment back wall 26. In
this view, the notches of the bayonet connector 283 and
a latch 285 for locking cone 252 in the rotation end po-
sition of the bayonet connector 283 are shown. As can
be seen in the exploded view of Fig. 24 and from cross-
section in Fig. 23, spacer bars 284 extend from the back
side of the bayonet connector 283. The length or depth
of the spacer bars 284 is selected such that they bridge
the depth of the process air rear channel 258 to prevent
a narrowing of the rear channel during drying operation
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where the laundry may press against the cone 252, or to
stabilize the rear channel for example when the dryer is
placed in position in the user's home.

[0090] Fig. 25 shows a rear perspective view of the
dryer 2, where the lower section of the base unit and the
right side wall are removed. The rear connector 286 is
mounted on the rear side of back channel wall 256 and
a steam pipe 292 is fluidly connected with the steam pas-
sage 288 in the rear connector 286. The steam pipe 292
in turn is connected to the steam outlet 146 of the steam
generator 140 shown in Fig. 13. Thus, steam can be sup-
plied from the steam generator 140 through steam pipe
292, through rear connector 286, through inlet line 266
and steam inlet 272 into separation chamber 264 and
from there to the interior of drum 20. Further, a conden-
sate pipe 294 is fluidly connected to the condensate pas-
sage 290 of rear connector 286 and guides the conden-
sate water down along the pipe 294 into the condensate
container 304 of the condensate pump unit 92 arranged
at the back end of the battery channel (compare Fig. 13).
[0091] Fig. 26 is an enlarged view of the detail B of Fig.
25 where the mounting of pipes 286 and 294 to respective
stubs of the rear connector 286 can be seen.

[0092] Fig.27 shows a front view of the steam inlet unit
250 in the assembled state, but with the rear frame 31
with its center portion back channel wall 256 removed.
[0093] Fig. 28 shows as a block diagram some of the
components of the dryer 2 and their mutual functional
relation. The reservoir 62 holds liquid which preferably
is water. The liquid level in reservoir 62 can be visually
detected by a user through the level window 68 arranged
at a (front) side wall of the reservoir. Forimproving visual
detection, the floater 116 is floating at the liquid surface
where it is shifted up and down along its moving path
within the floater cage. When the level drops below the
range or tothe lower end of the range which is observable
through window 68, the "liquid low" level can be detected
by detector unit 126. The detector unit provides a respec-
tive signalto the control unit 300 of the dryer 2. If required,
sensor power supply voltage is delivered from control
unit 300 to sensor 126 and/or power for operating an
illumination device (e.g. LED or lamp) to illuminate the
reservoir such that the liquid level can be more easily
detected by the user. In an embodiment the detector unit
126 has the control line or has an additional control line
connected to the steam generator 140 to have a security
switch-off provided to heater body 142 in case of low
water level. This serves as security measure at a control
level below the controller 300.

[0094] The user can manually fill the reservoir 62
through filling inlet 136. In normal operation, condensate
produced by the laundry drying process is sufficient to
provide enough liquid to reservoir 62, wherein the con-
densate is provided from condensate pump unit 92
through the valve 198 and filter 190 to the interior or res-
ervoir 62. Filling inlet 136, valve 198 and filter 190 are
provided in the reservoir inlet unit 70 in this embodiment,
however, these elements can all or partially be integrated
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in the body (e.g. one of the shells 64, 66) of reservoir 62.
The user can manually close valve 198 to stop conden-
sate supply to the reservoir such that the filling of the
reservoir is made through filling inlet 136 only manually.
Valve 198 may be integrated in unit 70 or directly in the
reservoir 62 or it may be arranged at another position in
the supply line from the condensate pump unit 92 to the
reservoir 62. Valve may for example be a controllable
valve, like a solenoid valve which is controlled (closed
and opened) under the control of control unit 300.
[0095] Condensate pump unit 92 is fluidly connected
to the battery channel 78 to collect the condensate water
which is formed during the drying process at the heat
exchanger where the process air is cooled down to re-
move air humidity therein. Optionally, the condensate
tank 304 in the condensate pump unit 92 also collects
condensate that has condensed in the steam inlet unit
250 and/or which comes along overflow pipe 88 from
reservoir 62. The liquid from steam inlet unit 250 and/or
from reservoir 62 can be supplied directly into the con-
densate tank 304 or via the battery channel 78 where it
may be introduced at any arbitrary position. The pump
306 sucks in condensate from condensate tank 304 and
pumps it through the branch which has the first pump
outlet 94 to the riser pipe 82 for supplying condensate
into reservoir 62, and through the second pump outlet 96
through a drain pipe 83 into the drawer 302. As mentioned
above, a second maximum level detector may be asso-
ciated to the tank 304 to detect that condensate rises to
or above a maximum level of normal operation where all
condensate can be pumped to drawer 302. Thus when
the second maximum level is reached, the abnormal
state indicated thereby may have its origin in the drawer
capacity being full and no condensate can be drained by
pump 306 into the drawer (or the reservoir 62). Then at
least the drying process is stopped to prevent further for-
mation of condensate and the user is informed that the
drawer 302 has to be emptied. In an alternative embod-
iment or additionally, drawer 302 has another liquid level
indicator which sends a signal to control unit 300 to indi-
cate to the user that the condensate collected in drawer
302 has to be manually removed. As described before,
the branch 94/96 splits the condensate flow rate such
that e.g. about one third is supplied to the reservoir 62
and two thirds are supplied to drawer 302.

[0096] Through feed pipe 84 the liquid from reservoir
62 is supplied to the pump 148 in the steam generator
140 which supplies controllable amounts of liquid using
a control operation of the control unit 300 for the pump
148 operation. The liquid from pump is supplied into the
heater body 142. The steam from heater body 142 is
supplied through steam pipe 292 into the steam inlet unit
250 from where the steam is blown through cone 252 to
the interior of drum 20. Energizing and de-energizing of
the heater 142 is made via control unit 300 which also
monitors overheating and/or overpressure in the heater
body 142.

[0097] User program selections and program option
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selections are made via the input section 16 which is
connected to control unit 300, wherein the input section
further indicates a status of the dryer, like selected pro-
gram, remaining drying time, or any malfunction like low
liquid level in reservoir 62, over-temperature in steam %
generator 140 or drawer 302 full with condensate to be
removed.

Reference Numeral List:

[0098]

2

4

10

12

13

14

15a

15b

16

18

20

21a

21b

22

24

26

28

30

31

32

34

condenser dryer
top cover

left cover

front cover

loading opening
front top panel
drawer portion
drawer cover
condensate drawer
drawer housing
input section
loading frame
drum

front edge

rear edge

window panel
drawer handle
compartment back wall
air inlet openings
front frame

rear frame

filter compartment / process air channel

fluff filter
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36

38

40

42

44

46

48

50

52

60

62

64

66

68

70

72

74

75

76

78

82

83

84

86

88

89

90

92

94

32
drawer opening
user filling section
lid
covered section
filter opening
filling opening
hinge
front cover top opening
front cover window opening
reservoir unit
reservoir
front (first) shell
rear (second) shell
level window
reservoir inlet unit
reservoir mounting bracket
riser feed through
supply feed recess
base section

battery channel (upper portion in cover
shell)

riser pipe

drain pipe

feed pipe

overflow feed through
overflow pipe

fixing clamps

battery inlet
condensate pump unit

first pump outlet



96

98

100

102

104

106

108

110

112

114

115

116, 116’

116a, b, c

17,117

118

120

121

122

124

126

128

130

132

134

136

138

140

142

144

33
second pump outlet
filter inlet
feed outlet
overflow outlet
seal
condensate coupling
filling coupling
inlet unit recess
pipe recess
mounting grooves
front frame rib
floater
floater positions
magnet head
floater cam
window section
slanted section
detector section
floater cage
detector unit
cable clip
filter housing
condensate plug
filter access
filling inlet
filling plug
steam generator
heater body

inlet
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146
148

5 160
162
164

10
166
168

15 170
172
174

20
176
178

25 180
182
190

30
192
194

35 196
198
200

40
202
204

45 206
208
210

50
212
214

55 216

217

18

34
steam outlet
pump
printed circuit board
REED sensor
socket
protrusion
seat
first bracket
second bracket
detent
shield
roof
side wall
deflector
filter
filter switch
filter grid
opening
filter valve
valve head
O-ring
spring
valve seat
passage
collector
O-ring
inner space
outer space

filter cap



218

220

222

224

230

232

234

236

238

240

250

252

254

256

258

260

264

266

268

270

272

273

274

275

276

278

280

282

283

35
hinge connection
cam
cam curve
cylinder piston
battery top cover
wheel bearing
wheel axis
drum sealing
groove
O-ring

steam inlet unit

cone

steam outlet

back channel wall
process air rear channel
battery inner wall
separation chamber
inlet line

outlet line

channel feed through
steam inlet

rear inlet

condensate outlet
rear outlet

O-ring

partition wall
collector

mounting flange

bayonet connector
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284

285

286

288

290

292

294

300

302

304

306

Claims

36
spacer bar
latch
rear connector
steam passage
condensate passage
steam pipe
condensate pipe
control unit
condensate collector/drawer

condensate tank

pump

1. Laundry dryer (2) comprising:

a front frame (30) extending from a base region
(76) to an upper region at the front region of the
dryer,

a laundry storing compartment (20) adapted to
receive laundry to be treated,

a front wall (8) of the dryer which is at least par-
tially supported by the front frame (30) and com-
prises aloading opening (10) for loading laundry
into the laundry storing compartment (20),

an upper front panel (12) of the dryer which is
at least partially supported by the front frame
(30),

a laundry treatment unit (140) adapted to pro-
vide an agent for the laundry in the laundry stor-
ing compartment (20) for treating the laundry,
a liquid reservoir (60) fluidly connected to the
laundry treatment unit (140) for supplying liquid
thereto, and

a liquid inlet port (136) adapted for manually fill-
ing the liquid reservoir (60) with liquid and which
isarranged at an upper front section of the dryer;

characterized in that

the

upper front panel (12) has a panel window (44,

46) which provides an access opening for servicing
or for exclusively servicing the liquid reservoir (60)
and which is arranged at a position such that the
panel window (44, 46) exposes the inlet port (136)

for

filling the liquid to the inlet port through the panel

window.
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Laundry dryer according to claim 1, wherein a cover
(40) which is slidably arranged or pivotable arranged
at the upper front panel (12) or the front frame (30)
and which is adapted to cover the panel window (44,
46), the inlet port (136), or the panel window and the
inlet portin a closed position and to expose the panel
window, the inlet port, or the panel window and the
inlet port in an open position.

Laundry dryer according to claim 1 or 2, wherein a
drawer compartment or housing (15b) of the dryer
is arranged adjacent the panel window (44, 46) or
adjacent and transverse to the panel window.

Laundry dryer according to claim 3, wherein a drawer
(15a), when inserted in the drawer compartment or
housing (15b), at least partially covers the panel win-
dow (44, 46) or cover (40).

Laundry dryer according to any of the previous
claims, wherein the liquid reservoir (60), or the panel
window (44, 46) or the liquid inlet port (136) is or are
arranged between the front wall (8) and the front
frame (30), or

below adrawer (15a) or a condensate tank drawer, or
below a drawer compartment or housing (15b), or
immediately adjacent to a grip or handle recess (24)
of a drawer (15a).

Laundry dryer according to any of the previous
claims,

wherein the front frame (30) has a frame clearance
providing a liquid conduit passage between the panel
window (44, 46) and the liquid reservoir (60), or
wherein the front wall (8) has a front wall clearance
or window (50) providing a liquid conduit passage
between the panel window (44, 46) and the liquid
reservoir (60), or

wherein the front frame (30) has a frame clearance
and the front wall (8) has a front wall window or clear-
ance (50), each providing a liquid passage between
the panel window (44, 46) and the liquid reservoir
(60).

Laundry dryer according to any of the previous
claims, wherein the liquid reservoir (60) comprises
a liquid inlet interface (70) having one or more of the
following elements:

the liquid inlet port (136) for manually filling liquid
into the liquid reservoir, a filter associated to the
filling port (136), a filter (190) adapted to filter
liquid supplied to the reservoir through a liquid
conduit (82), a filter release mechanism (192,
217, 218) for releasing the filter, and a valve
(198) adapted to reduce or shut off the supply
of liquid to the liquid reservoir through a or the
liquid conduit (82).
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Laundry dryer according to claim 7, wherein the lig-
uid reservoir (60) comprises a receptacle (110) for
mounting or connecting the liquid inlet interface (70)
to the liquid reservoir.

Laundry dryer according to claim 8, wherein the re-
ceptacle (110) of the liquid reservoir (60) comprises
afluid opening (106, 108) for establishing a fluid con-
nection between the liquid inlet interface (70) and
the liquid reservoir when mounting the liquid inlet
interface at the receptacle of the liquid reservoir.

Laundry dryer according to any of the previous
claims, wherein

a liquid supplying component (92) or a liquid receiv-
ing component (78, 90; 140) is in fluid connection
with the liquid reservoir (60) via at least one liquid
conduit (82, 84, 88) and is arranged in the dryer at
a position behind the front frame (8), and

the at least one liquid conduit (82, 84, 88) is guided
between the front side and the back side of the front
frame (30) through an opening or passage (74, 75,
86) in the front frame.

Laundry dryer according to any of the previous
claims, wherein the liquid reservoir (60) is arranged
in an upper section of the dryer or in a section of the
dryer above the center of the laundry storing com-
partment (20).

Laundry dryer according to claim 10 or 11, wherein
the liquid supplying component (92) or the liquid re-
ceiving component (78, 90; 140) is/are arranged

in a lower section of the dryer, or

in a section of the dryer below the center of the laun-
dry storing compartment (20), or at or on top of a
base section shell (230).

Laundrydryeraccordingto claim 10, 11 or 12, where-
in the liquid supplying component (92) is a conden-
sate collection unit having a condensate pump (306)
adapted to pump the condensate water from a con-
densate container (304) of the condensate collection
unit to the liquid reservoir (20) through the or a further
liquid conduit (82) guided through the or another
opening or passage (74) in the front frame (30).

Laundry dryer according to any of claims 10 to 13,
wherein the or a further liquid receiving component
(78, 90) is an overflow collecting element adapted
to receive liquid from an overflow element (102) of
the liquid reservoir (60) through the or a further liquid
conduit (88) guided through the or another opening
or passage (86) in the front frame (30).

Laundry dryer according to any of the previous
claims, wherein the front frame (30) has at least one
or more of the following for fixing or holding the liquid



EP 2 610 397 A1

reservoir (60) at the front frame: a fixing socket, a
snap fitmount, alatch, a clamping element, a mount-
ing rib, and a concave receptacle.
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Fig. 4

Fig. 3
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