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(57) An arrangement (1) for a vacuum cleaner (19)
comprising a broomstick (20), the arrangement (1) com-
prising a friction detection unit (2) adapted to sense at
least one of a friction force (3) between the broomstick
(20) and a cleaning surface (21) to be cleaned using
broomstick (20), or a pressure value (4) to detect pres-
sure applied due to at least one contact between the
cleaning surface (21) and the broomstick (20), or due to
a movement of the broomstick (20) onto the cleaning
surface (21), or a combination thereof, or a heat value
(5) representative of heat generated while the broomstick

(20) is in contact with the cleaning surface (21), or a tem-
perature value (6) representative of temperature around
an environment of the broomstick (20) and the cleaning
surface (21) to be cleaned using broomstick (20), or a
combination thereof. The arrangement (1) further com-
prising a primary processing unit (7) adapted to receive
and process the friction force (3) or the heat value (5), or
the temperature value (6), or the pressure value (4), or
a combination thereof, and to identify a friction level (8)
of the cleaning surface (21).
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Description

[0001] This invention refers to an arrangement for a
vacuum cleaner according to claim 1, a vacuum cleaner
according to claim 11, and a method for providing an
arrangement within a vacuum cleaner according to claim
12.

Background of the Invention

[0002] A vacuum cleaner, one of the household appli-
ances, is a common tool in every household. This elec-
trical household appliance is used to sweep places re-
quires movement with human force. However, different
surfaces have different friction coefficients so that a dif-
ferent traction power level is needed. Adjusting the trac-
tion power to the surface is a troublesome task for users.
For example, while low-strength traction is sufficient on
the laminate surface, higher traction settings are required
on surfaces such as carpets. It is an old system which is
problematic for users to change the power setting man-
ually on each surface. Some users operate the vacuum
cleaner at high power throughout the entire sweeping
process, unless the traction power is changed. As a re-
sult, the energy loss is increasing as the vacuum cleaner
runs for a long time.
[0003] Japanese Patent Publication Number
JP2015188490 discloses a self-propelled vacuum clean-
er which includes a body having a pair of driving wheels,
driving wheel driving means for driving the pair of driving
wheels individually, a rotary brush provided at a bottom
surface of the body; an azimuth detection sensor for de-
tecting the direction of the body, floor surface detection
means for detecting a friction resistance value of the floor
surface with which the rotary brush comes into contact,
and a control unit for controlling individual rotational fre-
quency of the driving wheels with respect to the driving
wheel driving means. The control unit performs control
based on the detection value of the azimuth detection
sensor, and performs control of the driving wheel driving
means on the basis of the friction resistance value of the
floor surface detected by the floor surface detection
means.
[0004] Japanese Patent Publication Number
JPH06169872 discloses a vacuum cleaner having a floor
brush fitted with a vibration detecting means which de-
tects a vibration due to friction with the irregularities of
the surface of a cleaning object or the surface of the body,
and a mounting and demounting state detecting means
to detect whether the brush is lifted. The vibration detec-
tion means is constituted of a piezoelectric element, a
vibration actuator and a vibration spring. Also, the de-
mounting state detecting means is constituted of a micro
switch and an actuator for causing a mounting and de-
mounting motion.
[0005] Japanese Patent Publication Number
JPS648941 discloses an electric cleaner which automat-
ically control a suction flow quantity by detecting friction

by a suction part of a floor surface in a suction range,
and further determines a condition of the floor surface
based on the size of the detected friction, and performs
control of suction.

Object of the Invention

[0006] It is therefore an object of the present invention
is to efficiently detect a friction level of a cleaning surface
currently being cleaned by a vacuum cleaner.

Description of the Invention

[0007] The before mentioned object is solved by an
arrangement if the vacuum cleaner according to claim 1.
[0008] An arrangement for a vacuum cleaner is de-
scribed which comprises a broomstick, the arrangement
comprising a friction detection unit adapted to sense at
least one of a friction force between the broomstick and
a cleaning surface to be cleaned using broomstick, or a
pressure value to detect pressure applied due to at least
one contact between the cleaning surface and the broom-
stick, or due to a movement of the broomstick onto the
cleaning surface, or a combination thereof, or a heat val-
ue representative of heat generated while the broomstick
is in contact with the cleaning surface, or, a temperature
value representative of temperature around an environ-
ment of the broomstick and the cleaning surface to be
cleaned using broomstick, or a combination thereof. The
arrangement further comprising a primary processing
unit adapted to receive and process the friction force or
the heat, or the temperature, or the pressure value, or a
combination thereof, and to identify a friction level of the
cleaning surface.
[0009] This embodiment is helpful, as it provides a
mechanism for identifying friction level based on param-
eters like temperature, heat generated while the surfaces
are in contact, pressure, friction force. The friction coef-
ficient or friction level have a corelation with these pa-
rameters, and can be used for more efficiently determin-
ing the friction level of the cleaning surface. Once the
friction level is identified, a user can manually change
the traction level of vacuum cleaner, or the friction level
can be further used to automatically change the traction
power of the vacuum cleaner.
[0010] Further preferred embodiments are subject-
matter of dependent claims and/or of the following spec-
ification parts.
[0011] According to a preferred embodiment of the in-
vention, the arrangement further comprises a memory
storing a lookup table having a mapping of temperature
value, or heat value or friction force, or the pressure val-
ue, or a combination thereof with respect to the friction
levels of the cleaning surface, wherein the primary
processing unit is adapted to fetch the friction level of the
cleaning surface based on the temperature value, or heat
value, or friction force, or pressure value, or a combina-
tion thereof.
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[0012] This embodiment is beneficial as it provides an
efficient mechanism to identify the friction level by using
predefined relation between the parameters detected by
friction detection ubit, i.e., temperature value, heat, fric-
tion force, pressure value, and the friction level.
[0013] According to a further preferred embodiment of
the invention, the friction detection sensor is placed in
proximity to the broomstick of the vacuum cleaner and/or
on the outer surface of the head of the vacuum cleaner.
[0014] This embodiment is helpful, as it provides for
further sensing of accurate values sensed by the friction
detection unit are accurate due to proximity of the detec-
tion unit and the source of generation of the heat, tem-
perature, pressure and friction force. The source here is
the surface of broom stick and the cleaning surface.
[0015] According to another preferred embodiment of
the invention, the friction detection unit comprises a tem-
perature sensor adapted to sense the temperature value.
[0016] This embodiment is helpful, as it provides an
easy mechanism to sense the temperature values.
[0017] According to a further embodiment of the inven-
tion, the arrangement comprises a heat processing mod-
ule adapted to receive and process the temperature val-
ue, and to determine the heat generated while the broom-
stick is in contact with the cleaning surface.
[0018] This embodiment is helpful, as it provides a
mechanism to sense amount of heat generated while the
broomstick is in contact with the cleaning surface.
[0019] According to another preferred embodiment of
the invention, the friction detection unit comprises a pres-
sure sensor adapted to detect the pressure value applied
due to at least one contact between the cleaning surface
and the broomstick, or due to the movement of the broom-
stick onto the cleaning surface, or a combination thereof.
[0020] This embodiment is helpful, as it provides an
easy mechanism to sense the pressure values.
[0021] According to a further embodiment of the inven-
tion, the arrangement comprises a force processing mod-
ule adapted to receive and process the pressure value,
and to determine the friction force between the broom-
stick and the cleaning surface being cleaned using
broomstick.
[0022] This embodiment is helpful, as it provides a
mechanism to sense amount of friction force generated
while the broomstick is in contact with the cleaning sur-
face.
[0023] According to a further preferred embodiment of
the invention, the primary processing unit is further adapt-
ed to receive a traction power value representative of the
vacuum cleaner, and to process the traction power value
along with the temperature value to identify a friction level
of the cleaning surface.
[0024] This embodiment is beneficial, as it provides for
a mechanism to keep a consideration for traction power
is being applied while tracking the temperature values
generated. If a traction power value remains substantially
unchanged over a period of time, while temperature value
changes substantially, it shall pertain to a situation for

change of the cleaning surface, hence change in friction
level.
[0025] According to another preferred embodiment of
the invention, the primary processing unit is adapted to
generate a trigger based on the identification of the fric-
tion level. The arrangement further comprising a control
unit adapted to receive the trigger, and to change a trac-
tion power level of a traction motor of the vacuum cleaner.
[0026] This embodiment is beneficial, as it automates
the process of changing traction power based on the
change in friction level of the cleaning surface.
[0027] According to a further embodiment of the inven-
tion, the friction detection unit is adapted to sense the
friction force or the heat, or the temperature, or the pres-
sure value, or a combination thereof, at regular intervals.
[0028] This embodiment is beneficial, as sensing the
parameters by the friction detection unit periodically
helps in identifying any sudden change in the friction level
due to changes in the type of surfaces while the vacuum
cleaner is functioning.
[0029] The before mentioned object is also solved by
a vacuum cleaner comprising the arrangement according
to according to claim 11.
[0030] The before mentioned object is also solved by
a method for providing an arrangement within a vacuum
cleaner according to according to claim 12.
[0031] A method for providing an arrangement within
a vacuum cleaner comprising placing a friction detection
unit in proximity of a broomstick of the vacuum cleaner.
The friction detection unit adapted to sense at least one
of a friction force between the broomstick and a cleaning
surface to be cleaned using broomstick, or a pressure
value to detect pressure applied due to at least one of a
contact between the cleaning surface and the broom-
stick, or due to a movement of the broomstick onto the
cleaning surface, or a combination thereof, or a heat gen-
erated while the broomstick is in contact with the cleaning
surface, or, a temperature around an environment of the
broomstick and the cleaning surface to be cleaned using
broomstick, or a combination thereof. The method further
includes coupling a primary processing unit to the friction
detection unit. The primary processing unit is adapted to
receive and process the friction force or the heat, or the
temperature, or the pressure value, or a combination
thereof, and to identify a friction level of the cleaning sur-
face.
[0032] According to a further preferred embodiment of
the invention, the method comprises coupling the primary
processing unit to a memory. The memory stores a
lookup table having a mapping of temperature value, or
heat or friction force, or the pressure value, or a combi-
nation thereof with respect to the friction levels of the
cleaning surface. The primary processing unit is adapted
to fetch the friction level of the cleaning surface based
on the temperature value, or heat or friction force, or a
combination thereof.
[0033] According to a further embodiment of the inven-
tion, the method comprises triggering the movement
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means by using a motor to extend the separator to be in
the extended position from the collapsed position, or to
collapse the separator be in collapsed position from the
extended position.
[0034] According to another preferred embodiment of
the invention, the primary processing unit is adapted to
generate a trigger based on the identification of the fric-
tion level. The method further comprising coupling the
primary processing unit to a control unit, such that the
control unit is adapted to receive the trigger, and to
change a traction power level of a traction motor of the
vacuum cleaner.
[0035] Further benefits, goals and features of the
present invention will be described by the following spec-
ification of the attached figures, in which components of
the invention are exemplarily illustrated. Components of
the devices and method according to the inventions,
which match at least essentially with respect to their func-
tion, can be marked with the same reference sign, where-
in such components do not have to be marked or de-
scribed in all figures.
[0036] The invention is just exemplarily described with
respect to the attached figure in the following.

Brief Description of the Drawings

[0037]

Fig. 1 illustrates a vacuum cleaner having a friction
detection unit, according to an embodiment of the
invention.

Fig. 2 illustrates a schematic diagram of the arrange-
ment for a vacuum cleaner for determining and man-
aging friction level of a cleaning surface being
cleaned, according to an embodiment of the inven-
tion.

Fig. 3 illustrates a schematic diagram of a friction
detection unit, according to an embodiment of the
invention.

[0038] The present invention focuses on determining
friction levels of a cleaning surface being cleaned by a
vacuum cleaner. In order to detect the friction level, fric-
tional force and heat level are utilized which will come
out from the surface area of the vacuum cleaner. Since
the friction coefficient will depend on the surface type,
surfaces such as laminate parquet, carpet and tile will be
detected by the vacuum cleaner. After the surface type
is determined, the traction force will be increased for
rough surfaces and will be reduced on a smooth surface
where low power is sufficient. The traction force can be
changed either manually, or through a automated mech-
anism.
[0039] Fig. 1 shows a vacuum cleaner 19 having a fric-
tion detection unit 2. The vacuum cleaner 19 includes a
broomstick 20 which comes into contact to a cleaning

surface 21 to clean the cleaning surface 21. The friction
detection unit 2 is placed in proximity to head of the
broomstick 20. The friction detection unit 2 is responsible
for detection of one or more of

• a friction force between the broomstick 20 and a
cleaning surface 21 to be cleaned or being cleaned
using broomstick 20,

• a pressure value to detect pressure applied due to
at least one contact between the cleaning surface
21 and the broomstick 20, or due to a movement of
the broomstick 20 onto the cleaning surface 21,

• a heat value representative of heat generated while
the broomstick 20 is in contact with the cleaning sur-
face 21,

• a temperature value representative of temperature
around an environment of the broomstick 20 and the
cleaning surface 21 to be cleaned using the broom-
stick 20.

[0040] Based on the above parameters identified by
the friction detection unit, a processor determines friction
level of the surface being cleaned or about to be cleaned.
And, once the friction level of the cleaning surface 21 is
identified, the traction power level of traction motor can
be changed automatically or manually.
[0041] In an alternate embodiment, the friction detec-
tion unit need not be placed in proximity of the head of
the broomstick, rather it can be placed at any other loca-
tion, however in proximity to the contact of the cleaning
surface 21 and the broomstick 20.
[0042] Fig. 2 shows a schematic diagram of the ar-
rangement 1 for a vacuum cleaner for determining and
managing friction level 8 of a cleaning surface being
cleaned. The arrangement includes a friction detection
unit 2, a primary processing unit 7, and a control unit 17.
[0043] The friction detection unit 2 is capable of iden-
tifying four parameters, i.e., temperature value 6, heat
value 5, pressure value 4, and friction force 3. In an al-
ternate embodiment, the friction detection unit 2 is capa-
ble only to identify any one or more of the four parameters,
temperature value 6, heat value 5, pressure value 4, and
friction force 3.
[0044] These parameters, temperature value 6, heat
value 5, pressure value 4, and friction force 3 are used
as input to the primary processing unit 7. The primary
processing unit 7 also receives a traction power value 15
representative of traction power of the vacuum cleaner
at a particular timeframe, and process the parameters 3,
4, 5, 6, and identifies the friction level 8 of the cleaning
surface currently being cleaned or about to be cleaned.
[0045] In one embodiment, the primary processing unit
7 receives temperature values 6 at regular time intervals,
and also receives traction power value 15, and if the trac-
tion power value 15 remain unchanged in that particular
period of time, however the temperature values 6 chang-
es, the primary processing unit 7 identifies that the friction
level has changed, and further processes the parameters
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3, 4, 5, 6 to determine the friction level 8.
[0046] In an alternate embodiment, the primary
processing unit 7 do not receive the traction power value
15, and processes one or more parameters, temperature
value 6, heat value 5, pressure value 4, and friction force
3, to determine the friction level 8.
[0047] The arrangement 1 also includes a memory 9
which stores a lookup table 10 which maps friction levels
8 to temperature value 6, heat value 5, pressure value
4, and friction force 3. In one embodiment, the lookup
table 10 includes mapping of friction levels 8 to any one
or more of temperature value 6, heat value 5, pressure
value 4, and friction force 3. The primary processing unit
7 while processing the parameters 3, 4, 5, 6, fetches the
relevant friction level 8 from the lookup table 10 and de-
termines it to be the friction level 8 of the cleaning surface
being cleaned or about to be cleaned. In an alternate
embodiment, the arrangement need not include the
memory 9, rather the primary processing unit 7 process-
es the parameters, temperature value 6, heat value 5,
pressure value 4, and friction force 3 based on certain
rules to determine the friction level 8 of the cleaning sur-
face.
[0048] Based on the friction level 8 of the cleaning sur-
face, the primary processing unit 7 generates a trigger
16 for controlling traction power level of the vacuum
cleaner. The trigger 16 is further sent to a control unit 17,
which processes the trigger 16 to control a traction motor
18 to change the traction power level of the vacuum
cleaner. In one embodiment, the arrangement only de-
termines the friction level 8 of the cleaning surface, while
the traction power level of the traction motor 18 is adjust-
ed manually.
[0049] Fig. 3 shows a schematic diagram of a friction
detection unit 2. The friction detection unit 2 includes a
temperature sensor 11, a pressure sensor 13, a heat
processing module 12, and a force processing module
14. The temperature sensor 11 senses the temperature
values 6, while the pressure sensor 13 senses the pres-
sure values 4. The temperature values 11 are fed into
the heat processing module 12, which processes the
temperature value 6 to determine the heat value 5 re-
garding heat generated while the broomstick is in contact
with the cleaning surface. The pressure values 4 are fed
into the force detection module 14, which process the
pressure value 4, and determines the friction force 3 be-
tween the broomstick and the cleaning surface being
cleaned using broomstick. The temperature sensor 11,
and the pressure sensor 13 are provided in the friction
detection unit 2 in such a way, so that they are in proximity
to the head of the broomstick, or in proximity to a contact
between the broomstick and the cleaning surface about
to be cleaned or being cleaned. In one embodiment, the
friction detection unit only has either the temperature sen-
sor 11 or the pressure sensor 13, and hence is capable
of generating only the heat value 5 or the friction force
3, as the case may be. In an alternate embodiment, the
heat processing module 12 and the force processing

module 14 are not present or only either of them present.
Accordingly, in alternate embodiment, based on the pres-
ence of sensors and processing modules, the friction de-
tection unit 2 is adapted to generate one or more of the
following parameters, temperature value 6, heat value 5,
pressure value 4, and friction force 3.
[0050] Thus, the present invention provides for an ar-
rangement 1 for a vacuum cleaner 19 which have a
broomstick 20. The arrangement 1 includes a friction de-
tection unit 2 which senses at least one friction force 3
between the broomstick 20 and a cleaning surface 21 to
be cleaned using broomstick 20, or a pressure value 4
to detect pressure applied due to at least one contact
between the cleaning surface 21 and the broomstick 20,
or due to a movement of the broomstick 20 onto the clean-
ing surface 21, or combination thereof, or a heat value 5
representative of heat generated while the broomstick
20 is in contact with the cleaning surface 21, or, a tem-
perature value 6 representative of temperature around
an environment of the broomstick 20 and the cleaning
surface 21 to be cleaned using broomstick, or a combi-
nation thereof. The arrangement 1 also includes a pri-
mary processing unit 7 which receives and processes
the friction force 3 or the heat value 5, or the temperature
value 6, or the pressure value 4, or a combination thereof,
and to identify a friction level 8 of the cleaning surface.

List of reference numbers

[0051]

1 arrangement
2 friction detection unit
3 friction force
4 pressure value
5 heat value
6 temperature value
7 primary processing unit
8 friction level
9 memory
10 lookup table
11 temperature sensor
12 heat processing module
13 pressure sensor
14 force processing module
15 traction power value
16 trigger
17 control unit
18 traction motor
19 vacuum cleaner
20 broomstick
21 cleaning surface

Claims

1. An arrangement (1) for a vacuum cleaner (19) com-
prising a broomstick (20), the arrangement (1) com-
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prising:

- a friction detection unit (2) adapted to sense at
least one friction force (3) between the broom-
stick (20) and a cleaning surface (21) to be
cleaned using the broomstick (20), or a pressure
value (4) to detect pressure applied due to at
least one contact between the cleaning surface
(21) and the broomstick (20), or due to a move-
ment of the broomstick (20) onto the cleaning
surface (21), or a combination thereof, or a heat
value (5) representative of heat generated while
the broomstick (20) is in contact with the clean-
ing surface (21), or a temperature value (6) rep-
resentative of temperature around an environ-
ment of the broomstick (20) and the cleaning
surface (21) to be cleaned using broomstick
(20), or a combination thereof;
- a primary processing unit (7) adapted to re-
ceive and process the friction force (3) or the
heat value (5), or the temperature value (6), or
the pressure value (4), or a combination thereof,
and to identify a friction level (8) of the cleaning
surface (21).

2. The arrangement (1) according to claim 1 compris-
ing:

- a memory (9) storing a lookup table (10) having
a mapping of temperature value (6), or heat val-
ue (5) or friction force (3), or the pressure value
(4), or a combination thereof with respect to the
friction levels (8) of the cleaning surface (21),
wherein the primary processing unit (7) is adapt-
ed to fetch the friction level (8) of the cleaning
surface (21) based on the temperature value (6),
or heat value (5) or friction force (3), or, pressure
value (4), or a combination thereof.

3. The arrangement (1) according to any of the claims
1 or 2, wherein the friction detection unit (2) is placed
in proximity to the broomstick (20) of the vacuum
cleaner (19).

4. The arrangement (1) according to any of the claims
1 to 3, wherein the friction detection unit (2) compris-
es a temperature sensor (11) adapted to sense the
temperature value (6).

5. The arrangement (1) according to the claim 4 com-
prising a heat processing module (12) adapted to
receive and process the temperature value (6), and
to determine the heat value (5) regarding heat gen-
erated while the broomstick (20) is in contact with
the cleaning surface (21).

6. The arrangement (1) according to any of the claims
1 to 5, wherein the friction detection unit (2) compris-

es a pressure sensor (13) adapted to detect the pres-
sure value (4) applied due to at least one contact
between the cleaning surface (21) and the broom-
stick (20), or due to the movement of the broomstick
(20) onto the cleaning surface (21), or a combination
thereof.

7. The arrangement (1) according to the claim 7 com-
prising a force processing module (14) adapted to
receive and process the pressure value (4), and to
determine the friction force (3) between the broom-
stick (20) and the cleaning surface (21) being
cleaned using broomstick (20).

8. The arrangement (1) according to any of the claims
1 to 7, wherein the primary processing unit (7) is
further adapted to receive a traction power value (15)
representative of traction power of the vacuum
cleaner (19), and to process the traction power value
(15) along with the temperature value (6) to identify
the friction level (8) of the cleaning surface (21).

9. The arrangement (1) according to any of the claims
1 to 8, wherein the primary processing unit (7) is
adapted to generate a trigger (16) based on the iden-
tification of the friction level (8), the arrangement (1)
further comprising:

- a control unit (17) adapted to receive the trigger
(16), and to change a traction power level of a
traction motor (18) of the vacuum cleaner (19).

10. The arrangement according to any of the claims 1
to 10, wherein the friction detection unit (2) is adapted
to sense the friction force (3) or the heat value (5),
or the temperature value (6), or the pressure value
(4), or a combination thereof, at regular intervals.

11. A vacuum cleaner (19) comprising the arrangement
(1) according to any of the claims 1 to 10.

12. A method for providing an arrangement within a vac-
uum cleaner (19) comprising:

- placing a friction detection unit (2) in proximity
of a broomstick (20) of the vacuum cleaner (19),
the friction detection unit (2) adapted to sense
at least one of a friction force (3) between the
broomstick (20) and a cleaning surface (21) to
be cleaned using broomstick (20), or a pressure
value (4) to detect pressure applied due to at
least one contact between the cleaning surface
(21) and the broomstick (20), or due to a move-
ment of the broomstick (20) onto the cleaning
surface (21), or a combination thereof, or a heat
value (5) representative of heat generated while
the broomstick (20) is in contact with the clean-
ing surface (21), or a temperature value (6) rep-
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resentative of temperature around an environ-
ment of the broomstick (20) and the cleaning
surface (21) to be cleaned using broomstick
(20), or a combination thereof; and
- coupling a primary processing unit (7) to the
friction detection unit (2), such that the primary
processing unit (7) is adapted to receive and
process the friction force (3) or the heat value
(5), or the temperature value (6), or the pressure
value (4), or a combination thereof, and to iden-
tify a friction level (8) of the cleaning surface (21).

13. The method according to claim 12 comprising:

- coupling the primary processing unit (7) to a
memory (9), wherein the memory (9) stores a
lookup table (10) having a mapping of temper-
ature value (6), or heat value (5) or friction force
(3), or the pressure value (4), or a combination
thereof with respect to the friction levels (8) of
the cleaning surface (21), wherein the primary
processing unit (7) is adapted to fetch the friction
level (8) of the cleaning surface (21) based on
the temperature value (6), or heat value (5) or
friction force (3), or pressure value (4), or a com-
bination thereof.

14. The method according to any of the claims 12 or 13,
wherein the primary processing unit (7) is adapted
to generate a trigger (16) based on the identification
of the friction level (8), the method further compris-
ing:

- coupling the primary processing unit (7) to a
control unit (17) such that the control unit (17)
is adapted to receive the trigger (16), and to
change a traction power level of a traction motor
(18) of the vacuum cleaner (19).
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