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(57) Abstract: The invention relates to a dispensing unit comprising an
outer front wall, two outer side walls, a housing for holding a pile of a
continuous length of accordion-like folded web of towels of tissue paper
or nonwoven comprising bundles, the outer front wall comprises an ac-
cess opening to the pile, a dispensing opening for the web of towels and
a feeding mechanism comprising a member for controlling the dispens-
ing of the web of towels, a drive unit and a braking arrangement for the
web of towels. A unit of consumable articles comprises the pile of bun-
dles with connecting means between the bundles, which are insertable
through the access opening into the housing in the dispensing unit and
added to the bottom of the pile. The web of towels is dispensable from
the upper part of the pile by feeding mechanism, which positions the web
of towels in a starting mode in the dispensing opening.
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A hands-free paper towel dispenser and dispensing system

Technical Field
The invention relates to a hands-free paper towel dispenser and a hands-free

paper towel dispensing system.

Background of the invention

Automatic touch free dispensers or hands-free dispensers for paper towels of
tissue paper or nonwoven are known on the market. The hands-free dispensers
are electronically manoeuvred, they store and advance the paper towel with
different kinds of control devices, sensors and power sources available on the
market, and they are usually battery driven. Withoﬁt touching the dispenser, ie
hands-free, the user can get a paper towel that is fed automatically by the
electronic dispenser. Dispensers like this are commonly used in public
lavatories for dispensing paper towels to users. The most common type of a
powered, hands-free dispenser is a roll dispenser with different kind of sensors
used to initiate the mechanisms for advancing the towel such that the next sheet
is presented to the user. Some examples of different electronic hands-free roll
towel dispensers are disclosed in US 4,666,099, US 4,796,825, US 4,826,262, US
5,452,832, US 5,772,291, US 6,412,655, WO 99/59457 and WO 00/63100. There is a
wide range of various sensors used in the dispensers, such as IR sensors, radio
frequency disruption sensors, capacity sensors, motion or light detectors,

mechanical detectors, photoelectric cell or proximity detectors and so forth.

An internal source of energy within the dispenser is usually used, such as
batteries. The rolls are often heavy and there is a friction and resistance for
unrolling the paper, especially when the roll is accelerated there is a high

demand of energy from the battery. Consequently there is a need for a strong
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paper in order to withstand the force necessary to start a full heavy roll to
rotate. A strong paper usually has drawbacks in that the softness of the paper is
low. The life time of the batteries are often short due to the heavy rolls, which
require much power to rotate and to accelerate. In addition the hands-free
dispensers for rolled paper towels demand a rather large space in the hand

washing area due to the relatively big volume of the heavy paper rolls.

It is desirable that an electronic hands-free dispenser has a nice design, that it is
not so bulky and space demanding and that it easily will fit into the room where
it will be utilised by the users. Especially at public places such as washrooms, it
is very useful to have smaller dispensers. Further, the maintenance should be
kept at a low level, as well as the cost for the dispenser. Lower battery cost
would also be an advantage. Also, the refill process for an attendant should be
as easy as possible. These are problems often frequented with the prior hands-
free dispensers. Looking into the desired properties for the towels, when you
need to have a strong paper, the paper has a tendency to also be harsher and
not so soft. It would be preferable for the users if a more soft paper could be
used, which can be somewhat difficult since the electronic hands-free towel

dispensers on the market today operate with hard wound rolls of paper.

An object of the invention according to the present claims is to provide
solutions in order to reduce the above-mentioned problems and drawbacks. A
further object is to provide an electronic hands-free dispenser that is less space
demanding, has a nice flat design, that is cheaper and easier to use, maintain
and refill and that the desired properties of the paper towels can be more freely

chosen.
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Summary of the invention

According to one embodiment of the invention, these objects are achieved by
means of a hands-free paper towel dispenser with a dispensing unit comprising
an outer front wall, two outer side walls and a housing for holding a pile of a
continuous length of accordion-like folded web of towels of tissue paper or
nonwoven comprising bundles of a continuous length of accordion-like folded
web of towels of tissue paper or nonwoven. The pile comprises connecting
means between the bundles and the outer front wall comprises an access
opening to the pile of the web of towels, through which the bundles of a
continuous accordion-like folded web of towels are inserted into said housing
and added to the bottom of the pile. The dispensing unit further comprises a
feeding mechanism comprising a member for controlling the dispensing of the
web of towels from the upper part of the pile, a drive unit and a braking
arrangement for the web of towels, the feeding mechanism positions the web of
towels in a starting mode in the dispensing opening. The paper towel is
unfolded during dispensing to a flat form when it is dispensed through the
dispensing opening. Other objects and advantages of the present invention will
become apparent to those skilled in the art from the following description and

practice of the invention.

The member for controlling the dispensing of the web of towels comprises a
microprocessor. The member for controlling the dispensing of the web of towels
may also comprise a sensor unit that detects the last towels of the web of

towels. The drive unit comprises preferably a battery, a motor and drive rollers.

The dispensing unit also comprises a starting sensor, which senses the presence
of a user, and activates the feeding mechanism, which automatically will initiate

the dispensing of the web of towels to a hands-free position. The starting sensor
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pfeferably has an operating range of approximately 30 cm from its location. The
starting sensor is usually located in close proximity to the dispensing opening.
When the hand of a user approaches the dispensing opening, the web of towels
will thus automatically be presented in the hands-free position and thereby
ready to use. The length of the web of towels presented in the hands-free
position is preferably from about 15 to about 50 cm. It is also possible to make
the feeding mechanism to feed forward a paper towel by a button or the like

that could be pressed by the user.

The user can then grab the dispensed web of towels and easily detach a towel
from the continuous web of towels either by tearing it off directly from the web
or by using a tearing edge. Alternatively, the dispensing unit comprises a
cutting unit that will perforate or precut the web in order to facilitate for the
user to detach a towel from the web of towels. The perforation or precutting can
be introduced to the web of towels by a cutting knife located at the feeding
mechanism. According to another embodiment such a cutting knife for the
creation of a perforation line can of course also be situated in any other suitable
part of the feeding mechanisms, eg close to the braking arrangement or in
proximity of the dispensing opening. If the web does not have any perforation,
cutting or precutting unit, a tearing edge is preferably located close to the

dispensing opening.

According to one embodiment of the invention the width of the side walls of the
dispensing unit used is preferably not more than 10 cm and the accordion-like
folded towels preferably have a panel width of not more than 10 cm. The panel
width is the distance between two consecutive folds, parallell with the feeding
direction of the web of towels. Since the panel width is not more then 10 cm,

preferably not more than 9 cm, it is possible to achieve a flat design of the
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hands-free dispenser. The space required is therefore less and the hands-free
dispenser can be kept in close proximity to the wall to which the dispenser is

attached.

According to an embodiment of the invention the starting mode of the web of
towels is kept in the dispensing opening by the braking arrangement. The
feeding mechanism allows the position of the web of towels in the dispensing
opening to remain unchanged in the starting mode during refill. This is
especially preferable since it eliminates the need for an attendant to feed a
leading edge of the continuous length of accordion-like folded web of towels

into the braking arrangement and out through the dispensing opening.

The starting mode is the position after a user has taken a towel and before a
new towel is automatically fed. The term starting mode means that the web of
towels is positioned close to the dispensing opening but that at least the main
part of the towel is still protected by the dispenser mostly due to hygienic
reasons. The web of towels is thereby protected as far as possible before it is

being used.

According to a further embodiment of the invention, the member for
controlling the dispensing of the web of towels from the upper part of the pile
does not allow the last towels of the web of towels to be dispensed such that the
position of the web of towels is kept in the starting mode in the dispensing
opening. The starting sensor is not able to activate the feeding mechanism and
consequently the last towels of the web of towels are not allowed to be
dispensed and the position in the starting mode will be kept. One preferred
embodiment to achieve this is that the member for controlling the dispensing of

the web of towels comprises a sensor unit comprising at least one sensor located
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at the side or sides of the pile of web of towels. Said sensor unit detects the last
towels of the web of towels and when the sensor unit detects that there is no
paper, the starting sensor is not able to activate the feeding mechanism. The
sensor unit allows the member for controlling the dispensing of the web of
towels to be in an operative mode as long as the web of towels is detected by
the sensor unit. There are many advantages with this, one is that the dispenser
is easy to maintain and above all to refill since there is no need for the web of
towels to be led through the feeding mechanism, drive rolls etc etc. All the
attendant needs to do is to add the extra bundle to the pile of bundles and see to
that the connecting means at the top of the bundle is properly attached to the
bottom of the pile and thereby the dispenser disposes of a continuous length of

accordion-like folded web of towels with all the advantages this will have.

According to an embodiment the sensor unit transmits a signal that can be used
to measure an interruption of the continuous web of towels passing through
from the pile of the web of towels to the feeding mechanism. The sensor unit is
placed at a distance from the feeding mechanism that is big enough such that
the remaining last web of towels easily can be connected to the connecting
means on the next bundle of web of towels that will be inserted into the

housing.

The function of the sensors and/or detectors used may be optical as well as
mechanical, any function may be used, capacity, IR, radio frequency, motion,
proximity or light sensors or detectors, photoelectric cells etc may be used and
is considered to be enclosed. The sensor and detector used may be of any kind

available in the market and known to the public.
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According to an embodiment of the invention there is also an extra indicator,
such as an indicator lamp, that will be activated when the sensor unit signals
that the dispenser is empty as the interruption of the continuous web of towels
passing through from the pile of the web of towels to the feeding mechanism is
measured and the web of towels kept in the starting mode. The indicator may

be situated on the outside of the dispenser where it easily can be seen.

When the access opening is opened, the automatically feeding mechanism goes
in a non operative mode by being disconnected or blocked. This can be
achieved by a sensor or a switch in the access opening. Alternately, the feeding
mechanism receives signals to block any feeding forward of the web of towels
when the sensor unit measures an interruption of the continuous web of towels.
According to a further embodiment the sensor unit may be reset when the
access opening is opened and then closed again. When the sensor unit is reset,
the feeding mechanism will also in consequence be reset such that when the
access opening has been opened and thereby closed. The web of towels can thus

not be fed forward when the access opening is opened.

A further embodiment to the invention discloses the use of a release paper that
reveals the connecting means between the bundles, said connecting means
comprises glue or an adhesive or pressure sensitive tape. The bundles can be
wrapped with a protective paper around the bundles. The release paper may be
the same as or a part of the protective paper. The release paper and a possible
protective paper could also be two separate papers. The main purposes for the
release paper is to protect the connecting means and its adhesive properties,
however it could thus also be used to protect the bundles as such from dirt or to

keep the bundles in an intact shape. One of the preferred embodiments of the
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invention comprises the connecting means with glued or adhesive areas

protected by release paper, which may be part of the normal bundle wrapping.

In a preferred embodiment according to the invention the placement of the
feeding mechanism is situated in vertical alignment with the pile of web of
towels. This would mean that the hands-free dispenser does not extend outside
the with of the outer side walls nor outside the panel width of the pile of a
continuous length of accordion-like folded web of towels of tissue paper or

nonwoven, which is advantageous in order to be able to keep a flat design.

Brief description of the figures

FIG 1. is a sectional view of the hands-free paper towel dispenser with
the dispensing opening situated above the pile of a continuous length of
accordion-like folded web of towels of tissue paper or nonwoven.

FIG 2. is a sectional view of the hands-free paper towel dispenser with
the dispensing opening situated below the pile of a continuous length of
accordion-like folded web of towels of tissue paper or nonwoven.

FIG. 3 is a side view of the hands-free paper towel dispenser with the
access opening open and the dispensing opening situated above the pile of a

continuous length of accordion-like folded web of towels of tissue paper or

nonwoven.
FIG. 4 shows a general and also a more detailed view of the drive unit.
FIG.5 shows an embodiment of the braking arrangement.

FIG.6 and 7 show some embodiments of a cutting or perforation arrangement.

Detailed description of embodiments of the invention
The term hands-free dispenser means that the dispenser is an electronic
automatic touch free dispenser. A touch free dispenser is usually an electronic

dispenser that will leave a part of the web of towels either close to the
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dispensing opening or outside the dispenser ready to be used by the users. An
automatic touch free dispenser, such as a hands-free dispenser, have some sort
of automatically fed towels, ie without touching the dispenser the user can get
the feeding forward of a towel from the hands-free paper towel dispenser that
is electronically motor driven. The paper towels can be fed automatically in
different ways. The user can then grab the towel and pull or tear of the given

amount of paper.

The term hands-free position is when the web of towels has been fed forward
and automatically dispensed by the feeding mechanism and the web of towels
is thus now sticking out through the dispensing opening and ready to be
pulled, torn or cut by the user. There is no need for the user to get the paper
since it is already in the hands-free position and so to say ready to be used.
According to an embodiment of the invention the outer part of the area close to
the dispensing opening may be transparent so that the web of towels in the
starting mode is easily seen by the user. This would encourage the user to direct
his hand close to the dispensing opening, which would be detected by the
starting sensor, which in turn would initiate the automatically dispensing of the
web of towels to the hands-free position. Other solutions would be to have a
part of the web of towels to be dispensed sticking out somewhat in order to
direct the hands of the user to the dispensing opening. Still another solution is
to provide the outside of the dispenser with information of where the user

should direct his hand in order to get a towel.

The web of towels may according to an embodiment of the invention further be
divided into separate towels of tissue paper or nonwoven by any cutting or
tearing action, perforations in the web of towels may further enhance this

process. A cutting member such as a cutting knife could be placed within the
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dispenser. Also tearing the paper web could be done internally within the
dispenser by a rotating knife. The tearing of the web of towels into individual
towels can also be done completely or partly manually by the user. In a
preferred embodiment of the invention there is a tearing edge close to the

dispensing opening.

The dispensing of the web of towels is performed from the upper part of the
pile and the hands-free dispensers are therefore so called top fed. The
dispensing opening could be placed above the pile of the web of towels or
below the pile of the web of towels, however the dispensing would still be
called top fed since the web of towels are dispensed from the top of the pile.
Some advantages with the top fed system is that the pile will have a continuous
length of web of towels and that the dispensing is easy and also that it will

require as little energy from the power supply unit as possible.

One of the advantages with a top fed hands-free dispenser is that it is easy to
feed the web of towels into a dispensing mode and to dispense the web of
towels since the only weight to be lifted is the weight of the upper part of the
continuous web of towels. A top fed hands-free dispenser, such as according to
the invention as claimed, has a capacity for very long continuous length of
accordion-like folded web of towels of tissue paper or nonwoven. According to
one of the embodiments of the invention the dispenser may even be placed on
the floor and reaching up to any desired level, thus containing a large storage
capacity that will even more reduce the maintenance such as the refilling
process. Thus, in order to secure a great amount of paper in the claimed
dispenser, the height of the dispenser can be all the way up from the floor, if
one so wishes, and up to a convenient level for paper tearing or cutting. This

will not require large space in the hand washing area due to the nice, flat
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design. Not only is the dispenser given an attractive and nice appearing look
but also the choice of where to place it is very flexible. Further, due to the easy
dispensing the battery will endure longer and therefore there is less attendance

also to the maintenance of the batteries of the hands-free dispenser.

According to one embodiment of the invention a hands-free paper towel
dispensing system comprises a unit of consumable articles and a dispensing
unit. The unit of consumable articles comprises a pile of a continuous length of
accordion-like folded web of towels of tissue paper or nonwoven material web
comprising bundles of a continuous length of accordion-like folded web of
towels of tissue paper or nonwoven material web, and there are connecting
means between the bundles. A dispensing unit comprises an outer front wall
comprising an access opening and two outer side walls, a housing for holding
said pile, a dispensing opening for the web of towels, a feeding mechanism
comprising a member for controlling the dispensing of the web of towels from
the upper part of the pile, a drive unit and a braking arrangement for the web of
towels. The unit of consumable articles is located within the dispensing unit and
inserted through the access opening into the housiﬁg for holding the unit of
consumable articles as the bundles of a continuous length of accordion-like
folded web of towels of tissue paper or nonwoven material web is added to the
bottom of the pile. The unit of consumable articles is further connected by the
web of towels from the upper part of the pile to the dispensing unit via the
braking arrangement and out through the dispensing opening, whereas the
feeding mechanism positions the web of towels in a starting mode in the
dispensing opening. The consumable articles comprising towels of tissue paper
or nonwoven material web are used and dispensed through the hands-free

paper towel dispensing system.
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According to an embodiment of the invention the braking arrangement
comprises a pair of feeding rolls that are secured such that they will not be able
to go in backward direction. Rolls where the web of towels passes a single
straight nip can be used as well as so called S-rolls where the web of towels are
S-fed through the rolls. However, these rolls have also a mechanical barrier that
can be unlocked and thereby enables these feeding rolls to go backwards. This
can be useful for maintenance or cleaning reasons. However, when the sensor
unit has signaled that the dispenser is empty, then these feeding rolls are in a
locked position both for forward as well as backward direction. According to a
further embodiment these feeding rolls are also locked if the feeding is being
forced forward faster than the automatically dispensing of the web of towels
admits. This reduces the risk of a break in the web of towels within the
dispenser if a user would try to pull and force out a towel faster than it can be

dispensed.

During refill of the dispenser it is preferable that the feeding mechanism is
disconnected or blocked in a non operative mode such that the drive function in
the feeding mechanism does not work. One way of many to achieve this is to
have a detector communicating with a circuit in the member for controlling the
dispensing of the web of towels and the microprocessor will not order the

engine to drive the drive rollers.

The refill of the dispenser may be done when the dispenser is empty, it is
however preferred that the refill is done before the dispenser is empty. In an
embodiment according to the invention there is a second sensor unit below the
first sensor unit which measures and detects that the pile of bundles is at a low
level and will thereby send signals to a warning system, such as a lamp. The

second sensor unit is located at the side or sides of the pile of web of towels
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below the sensor unit that measures the last web of towels. The second sensor
unit may be a motion detector that will sense and signal when the web of towels
is being removed from the pile of web of towels and thereby is in motion; in
contrast to when the web of towels is motionless as the towels are lying still in
the pile of the continuous length of accordion-like folded web of towels. The
second sensor unit may also be located at the bottom of the pile of bundles of
the continuous length of accordion-like folded web of towels and measure the
weight of the pile and thus signal when there is only a small amount of the
bundles left in the pile resulting in a lesser weight. Alternatively, as shown in
figure 3 a sensor 22 located on the side walls can be used to measure a steady
signal, when the height of the pile of web of towels is lowered, this sensor
would only occasionally measure the presence of the web of towels and could
then indicate that there is a low level. The warning system is preferably placed
on the outside where it is easily detected. It may be a low level indicator lamp
23, the lamp could for instance then be blinking when there is a low level and
having a steady light when the dispenser is empty. However, there are a
number of possible alternatives that may be used and that the skilled man in the

art would use.

Figures 1, 2 and 3 show a hands-free paper towel dispenser with a dispensing
unit 1 according to an embodiment of the invention. The dispensing unit 1 has
an outer front wall 2, two outer side walls 3 and a housing 4. The front of the
dispensing unit comprises a front wall 2, side walls 3, and possibly a top and a
bottom of the dispensing unit. The housing 4 is situated within the dispenser
behind the outer front wall 2 and is intended for holding a pile 5 of a
continuous length of accordion-like folded web of towels of tissue paper or
nonwoven comprising bundles 6 of a continuous length of accordion-like folded

web of towels of tissue paper or nonwoven. The bundles 6 comprise connecting
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means 7 between the bundles 6. The connecting means 7 comprise glue or an
adhesive or pressure sensitive tape. A release paper protects and reveals the
connecting means 7 and could also be used as a bundle wrapping for each

bundle 6.

The pile 5 is held by the housing 4, the housing 4 comprises a bottom plate and
at least a substantially vertical wall behind the pile 5. The substantially vertical
wall behind the pile 5 may either be the back wall of the dispenser such as can
be seen for example in figure 1 or it may also be an inner back wall within the
dispenser such as for example can be seen in figure 2. The housing 4 is
horizontal, but can also slope forwards or rearwards so that the pile 5 will rest
against a front or rear support when so desired. The outer front wall 2
comprises an access opening 8 by which the pile 5 of bundles 6 of the web of
towels can be accessed and through which the bundles 6 of the continuous
length of accordion-like folded web of towels are inserted into the housing 4.
The bundles 6 are added to the bottom of the pile 5, the pile is manually lifted
by the attendant and is added to the pile and connected to the lowest bundle in
the pile 5 with help of the connecting means 7. If there is a release paper, the
release paper and/or protective paper is removed from the bundle or bundles
before it is added to the bottom of the pile 5. Figure 3 shows a hands-free paper
towel dispenser with a dispensing unit 1 according to an embodiment of the

invention from a side view which also shows the access opening 8 clearly.

The web of towels are dispensed in a flat form via a dispensing opening 9, a
feeding mechanism 10 comprises a member for controlling the dispensing 11, a
drive unit 16, and also a braking arrangement 12 for the web of towels. The
dispensing starts from the upper part of the pile 5 and the web of towels is

connected to the dispensing unit. From the upper part of the pile 5, the web
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continues to the braking arrangement 12 and out through the dispensing
opening 9. Figures 1 and 2 show two different embodiments of the invention
where both are top fed, however the dispensing opening 9 as well as the
feeding mechanism 10 is located at the top of the dispenser 1 in fig. 1 and at the
bottom of the dispenser 1 in fig. 2. Parts of the feeding mechanism 10, such as
for instance the member for controlling the dispensing 11 of the web, could also
be situated above the pile of the web 5 even though the dispensing opening 9 is
situated below the pile of the web 5.

The braking arrangement 12 is arranged so that it does not allow the web of
towels to go backwards during normal operation. The braking arrangement
also positions the web éf towels in a starting mode 13 in the dispensing opening
9. A tearing edge or a cutting member is situated in close proximity of the
dispensing opening. A portion of the web could preferably be left projecting a
little bit from the dispensing opening 9 after the part of the web fed out has
been torn or cut off. Alternatively, the web of towels in the starting mode 13
could be entirely inside the dispenser and the dispensing unit 1, in these cases it
is preferred either to have some part above the dispensing opéning 9 somewhat
transparent such that at least a part of the web of towels can be seen from the
outside of the dispenser. If not any part of the web of towels can be seen from
the outside of the dispenser, the location of where the web of towels are
dispensed can of course be indicated in any other suitable manner comprising

text, signs, figures etc.

The member for controlling the dispensing 11 of the web of towels comprises a
sensor unit 14, which in turn comprises at least one sensor located at the side or
sides of the pile 5 of the web of towels. The member for controlling the

dispensing 11 of the web of towels also comprises a microprocessor. The



10

15

20

25

WO 2006/071148 PCT/SE2004/002032
16

microprocessor receives signals; the signals are then distributed and transmitted
to other units within the feeding mechanism 10. The sensor unit 14 detects the
last towel of the web of towels. An interruption of the continuous web of towels
that are passing through from the pile 5 of the web of towels and further to the
feeding mechanism 10 is detected and measured by the sensor unit 14. The

sensor unit 14 may transmit a signal to detect the interruption.

A starting sensor 15 can be seen in figures 1, 2 and 3 close to the dispensing
opening. The starting sensor 15 senses the presence of a user and will activate
the feeding mechanism 10, which automatically will initiate the dispensing of
the web of towels to a hands-free position. The hands-free position will present
the web of towels outside the dispenser as it is sticking out from the dispensing
opening 9 and ready to be pulled, torn or cut off from the web by the user. Even
if the web of towels has been pre-cut inside the dispenser, a small part of the
towel is still connected to the web of towels due to practical and hygiene
reasons. The panel width of the towels is less than the width of the side walls 3.
Preferably the width of the side walls 3 is not more than 10 cm, however, this

can of course be freely chosen.

The dispenser 1 could be in a non operative mode when necessary. If the web of
towels would be situated above the sensor unit 14, as when the web of towels is
about to be finished and the ending of the web of towel is hanging freely above
the sensor unit 14, then the dispenser 1 would go into a non operative mode.
The sensor unit 14 would not get any signal that there is paper present and
thereby the feeding mechanism 10 can not feed forward the paper web even if
the starting sensor 15 is activated by a user. The braking arrangement 12 would
also lock the web of towels such that the web of towels can not be pulled

backwards. If the access opening 8 in the front wall 2 would be opened, the
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function would be the same, ie that the feeding mechanism is blocked. Either a
part of the sensor unit 14 is situated at the front wall or there might also be a

switch at the access opening 8 that will cut the signal to the microprocessor.

Another situation when it would be good if the dispenser 1 is in a non operative
mode is when the feeding mechanism 10 has fed out the web of towels in the
hands-free position such that the web of towels is fed out from the dispensing
opening 9 in a predetermined amount of length. The risk is now that the
starting sensor 15 would get another signal to continue to feed forward more
paper towels. To avoid this problem, the member of controlling the dispensing
11 could be set to require a certain time interval, eg 3-5 seconds, where the
starting sensor 15 would be in a non operative mode before another feeding
forward cycle could be affected. There are of course a number of different

options of how the dispenser 1 could be set in a non operative mode.

Figure 4 shows two schematic views of the drive unit 16 and the feeding
mechanism 10, which comprises the member for controlling the dispensing 11,
the braking arrangement 12 and the drive unit 16. According to an embodiment
of the invention the drive unit comprises a battery 17 used as a power source, a
motor 18, and drive rollers 19, 20 and 21. The battery 17 could of course be
placed anywhere within the dispenser, even outside the dispenser or the
dispensing unit 1 could be an option. According to the embodiments shown in
figures 1 and 2, the drive unit 16 is placed either at the top of the dispenser or at
the bottom of the dispenser. The member for controlling the dispensing 11
comprising the microprocessor receives signals from the sensor unit 14 and also

from the starting sensor 15, this is represented by the arrows shown in figure 4.
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When the dispenser 1 is in an operative mode and provided that there is a web
of towels is present at the sensor unit 14, the microprocessor will get the signals
necessary to activate the feeding mechanism 10 as the user activates the starting
sensor 15. A pre-set amount of paper is then fed forward by the motor 18 that
drives the drive rollers 19, 20 and 21. A suitable engine type would for example
be a stepping motor, but of course there are many other options as well. The
length of the paper towel to be fed forward is preferably chosen such that the
feeding each time would be enough to ensure the user to dry their hands in a
sufficient manner. Depending on the absorption of the paper towel the length
could advantageously be varied from about 15 to about 50 cm, especially since
there might be a delay between two consecutive feedings. It would thus further
be an advantage for the user to receive an amount of paper such that the user
does not feel that he needs to activate the feeding mechanism directly once

again.

It is clear to the skilled man in the art that any braking arrangement could be
used in the hands-free paper towel dispenser. One of the purposes with the
braking arrangement is to prevent the web of towels to be drawn backwards
out of the feeding mechanism, for instance when the dispenser is refilled by
new bundles of web of towels. Figure 5 shows an embodiment of the invention
with an example of a mechanical braking arrangement 12 with a nip for the
paper web with a rubber covered roll 19. According to an embodiment of the
invention seen in figure 5, there might be a rod 24 which locks the paper towel
against the rubber roll 19 when pulling backwards. When the paper is fed
through the feeding mechanism 10 in a direction towards the dispensing
opening, the web tension lifts the rod 24 slightly and the paper is then released
from locking. Of course, for instance an electric, electromagnetic, influenced

brake would also be suitable to use or other mechanical locking arrangements



10

15

20

WO 2006/071148 PCT/SE2004/002032
19

such as feathers in grooves or the like in the endings of the rollers might also be

used, etc etc.

Figures 6 and 7 show two different possible cutting arrangements according to
an embodiment of the invention. In figure 6 the cutting or perforation is
integrated in a roll 23, which acts more as a support roll than a drive roller. The
roll 23 works against the second drive roll 20. The drive rollers 20 and 21 are
arranged in a S-configuration. This arrangement is advantageous if it, due to the
dispensing length of the paper towel, would be necessary for the roll 23 to roll
slower than the drive rollers 20 and 21. The cutting or perforation could
alternatively be integrated in the drive roller 20, which would render the
support roll 23 optional. If the cutting or perforation would be integrated in the
drive roller 20, the dimension of the drive roll needs to be chosen with regard to
the desired dispensing length. In figure 7 the cutting is made by the user by
tearing the dispensed paper towel against a tearing edge. The invention in by
no means limited to these cutting arrangements, the person skilled in the art
would freely choose any available cutting arrangement that may be suitable for

the invention.

The invention also comprises any evidently suitable method or technical details
that would involve the claimed hands-free paper towel dispenser and paper
towel dispensing system. The invention is also capable of other embodiments

than those displayed and also of being carried out in various ways.
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Claims

1. A hands-free paper towel dispenser, characterized in that a dispensing
unit (1) comprises an outer front wall (2); two outer side walls (3); a housing (4)
for holding a pile (5) of a continuous length of accordion-like folded web of
towels of tissue paper or nonwoven comprising bundles (6), said bundles (6)
comprise connecting means (7) between the bundles (6), said outer front wall (2)
comprises an access opening (8) to the pile (5) of the web of towels, through
which the bundles (6) of a continuous accordion-like folded web of towels are
insertable into said housing (4) and added to the bottom of the pile (5); a
dispensing opening (9) for the web of towels; and a feeding mechanism (10)
comprising a member for controlling the dispensing (11) of the web of towels
from the upper part of the pile (5), a drive unit (16) and a braking arrangement
(12) for the web of towels, the feeding mechanism (10) being arranged to

position the web of towels in a starting mode (13) in the dispensing opening (9).

2. A hands-free paper towel dispenser according to claim 1, characterized
in that a starting sensor (15) is arranged to sense the presence of a user, and to
activate the feeding mechanism (10), which automatically will initiate the

dispensing of the web of towels to a hands-free position.

3. A hands-free paper towel dispenser according to claim 1-2, characterized

in that the width of the side walls (3) is not more than 10 cm.

4. A hands-free paper towel dispenser according to claim 1-3, characterized
in that the feeding mechanism (10) allows the position (13) of the web of towels
in the dispensing opening (9) to remain unchanged in the starting mode (13)

during refill.
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5. A hands-free paper towel dispenser according to claim 1-4, characterized
in that the feeding mechanism (10) is arranged to go in a non operative mode

when the access opening (8) is opened.

6. A hands-free paper towel dispenser according to claim 1-5, characterized
in that the member for controlling the dispensing (11) of the web of towels from
the upper part of the pile (5) does not allow the last towels of the web of towels

to be dispensed.

7. A hands-free paper towel dispenser according to claim 6, characterized
in that the member for controlling the dispensing (11) of the web of towels
comprises a sensor unit (14) comprising at least one sensor located at the side or
sides of the pile (5) of web of towels, said sensor unit (14) being arranged to
allow the member for controlling the dispensing (11) to be in an operative mode

as long as the web of towels are detected by the sensor unit (14).

8. A hands-free paper towel dispenser according to claim 7, characterized
in that the sensor unit (14) is arranged to transmit a signal that can be used to
measure an interruption of the continuous web of towels passing through from

the pile (5) of the web of towels to the feeding mechanism (10).

9. A hands-free paper towel dispenser according to claim 7-8, characterized
in that an indicator, such as an indicator lamp, is arranged to be activated when
the sensor unit (14) signals that the dispenser is empty as the interruption of the
continuous web of towels passing through from the pile (5) of the web of towels

to the feeding mechanism (10) is measured.
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10. A hands-free paper towel dispenser according to any of the above-
mentioned claims, characterized in that there is a second sensor unit (22) below
the first sensor unit (14) which is arranged to measure and detect that the pile
(5) of the web of towels is at a low level and to thereby send signals to a

warning system, such as a lamp.

11. A hands-free paper towel dispenser according to any of the above-
mentioned claims, characterized in that the connecting means (7) comprises

glue or an adhesive or pressure sensitive tape.

12. A hands-free paper towel dispenser according to any of the above-
mentioned claims, characterized in that the feeding mechanism (10) is situated

in vertical alignment with the pile of web of towels.

13. A hands-free paper towel dispenser according to any of the above-
mentioned claims, characterized in that the starting sensor (15) has an

operating range of not more than approximately 30 cm.

14. A hands-free paper towel dispenser according to any of the above-
mentioned claims, characterized in that the length of the web of towels

presented in the hands-free position is from about 15 to about 50 cm.

15. A hands-free paper towel dispensing system, characterized by

-a unit of consumable articles comprising a pile (5) of a continuous length of
accordion-like folded web of towels of tissue paper or nonwoven material web
comprising bundles (6), and connecting means (7) between the bundles (6);

-a dispensing unit (1) comprising an outer front wall (2) and two outer side

walls (3), a housing (4) for holding said pile (5), said outer front wall (2)
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comprises an access opening (8), a dispensing opening (9) for the web of towels,
a feeding mechanism (10) comprising a member for controlling the dispensing
(11) of the web of towels from the upper part of the pile (5), a drive unit (16)
and a braking arrangement (12) for the web of towels;

the unit of consumable articles is located within the dispensing unit (1) and
inserted through the access opening (8) into the housing (4) for holding the unit
of consumable articles as the bundles (6) of a continuous length of accordion-
like folded web of towels of tissue paper or nonwoven material web is added to
the bottom of the pile (5), the unit of consumable articles is further connected by
the web of towels from the upper part of the pile (5) to the dispensing unit via
the braking arrangement (12) and out through the dispensing opening (9),
whereas the feeding mechanism (10) positions the web of towels in a starting

mode (13) in the dispensing opening (9).

16. A hands-free paper towel dispensing system according to claim 15,
characterized in that a starting sensor (15) is arranged to sense the presence of a
user, and to activate the feeding mechanism (10), which automatically will

initiate the dispensing of the web of towels to a hands-free position.

17. A hands-free paper towel dispensing system according to claim 15-16,
characterized in that the width of the side walls (3) is not more than 10 cm and
that the accordion-like folded towels have a panel width (16) of not more than

10 cm.

18. A hands-free paper towel dispensing system according to claim 15-17,
characterized in that the feeding mechanism (10) is arranged to allow the
position of the web of towels in the dispensing opening (9) to remain

unchanged in the starting mode (13) during refill.
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19. A hands-free paper towel dispensing system according to claim 15-18,
characterized in that the feeding mechanism (10) is arranged to go in a non

operative mode when the access opening (8) is opened.

20. A hands-free paper towel dispensing system according to claim 15-19,
characterized in that the member for controlling the dispensing (11) of the web
of towels from the upper part of the pile (5) does not allow the last towels of the

web of towels to be dispensed.

21. A hands-free paper towel dispensing system according to claim 20,
characterized in that the member for controlling the dispensing (11) of the web
of towels comprises a sensor unit comprising at least one sensor (14) located at
the side or sides of the pile (5) of web of towels, said sensor unit (14) allows the
member for controlling the dispensing (11) to be in an operative mode as long

as the web of towels are detected by the sensor unit (14).

22. A hands-free paper towel dispensing system according to claim 21,
characterized in that the sensor unit (14) is arranged to transmit a signal that
can be used to measure any interruption of the continuous web of towels
passing through from the pile (5) of the web of towels to the feeding mechanism
(10).

23. A hands-free paper towel dispensing system according to claim 21-22,
characterized in that an indicator, such as an indicator lamp, is arranged to be
activated when the sensor unit (14) signals that the dispenser is empty as the
interruption of the continuous web of towels passing through from the pile (5)

of the web of towels to the feeding mechanism (10) is measured.
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24. A hands-free péper towel dispensing system according to claim 15-23,
characterized in that there is a second sensor unit (22) below the first sensor
unit (14) which is arranged to measure and detect that the pile of the web of
towels is at a low level and to thereby send signals to a warning system, such as

alamp.

25. A hands-free paper towel dispensing system according to claim 15-24,
characterized in that the connecting means (7) between the bundles (6)

comprises glue or an adhesive or pressure sensitive tape.

26. A hands-free paper towel dispensing system according to claim 15-25,
characterized in that the feeding mechanism (10) is situated in vertical

alignment with the pile (5) of web of towels.

27. A hands-free paper towel dispensing system according to claim 15-26,
characterized in that the starting sensor (15) has an operating range of not more

than 30 cm.

28. A hands-free paper towel dispensing system according to claim 15-27,
characterized in that the length of the web of towels presented in the hands-

free position is preferably from about 15 to about 50 cm.

29.  The use of the consumable articles comprising towels of tissue paper or
nonwoven material web dispensed through a hands-free paper towel

dispensing system according to claim 15-28.
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