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(57) A sweeper arrangement with a sweeper (3) for
sweeping a roof gutter (1) comprises a chassis (6),
wheels (7) mounted on the chassis for, when in use, mov-
ing the sweeper to-and-fro along the upwardly directed
inner side of the gutter (1), and also at least one brush

Sweeper arrangement for sweeping a roof gutter

(8) mounted rotatably about an axis on the chassis. The
axis of rotation of the at least one brush (8)is extending
into the directions of travel of the sweeper (3). A roof
gutter can, by means of the sweeper arrangement ac-
cording to the invention, be effectively cleaned automat-
ically.
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Description

[0001] A sweeper arrangement with a sweeper for
sweeping a roof gutter comprises a chassis, wheels
mounted on the chassis for, when in use, moving the
sweeper to-and-fro along the upwardly directed inner
side of the gutter, and at least one brush mounted rotat-
ably about an axis on the chassis.

[0002] Roofguttersare used for catching rainwaterfall-
ing on a normally inclined roof on a building for being
conducted to a sewer via a downpipe.

[0003] Dirtlike e.g. leaves from trees is frequently de-
posited on the roof. In rainy weather, such dirt is carried
along with the flow of rainwater to the gutter which then
cannot function as required any more.

[0004] The result can be that the rainwater overflows
the edge of the gutter and runs down along the building
which thereby can be damaged.

[0005] The downpipe for draining off the water from
the gutter can moreover be blocked up with the dirt. This
is a serious problem since such downpipes normally are
long and narrow and therefore extremely difficult to clean.
[0006] It therefore is, as can be appreciated, utterly
necessary to clean roof gutters regularly. This work is
however time consuming, laboriously and in some cases
also dangerous to carry out.

[0007] Gutters on e.g. single-family houses can some-
times be manually cleaned when the operator is standing
on a latter. The ladder has to be moved all the time to be
able to clean new areas ofthe gutter. However, the clean-
ing operation is still difficult and troublesome to carry out,
and the operator easily risks getting soiled.

[0008] Inorder toimprove this simple manual cleaning
method, cleaning tools in form of scrapers or shovels are
attached to the end of a long stick have been developed.
These tools can be used for cleaning gutters on relatively
low buildings. The advantage is that the operator can
walk along the building during the cleaning operation
without having to move a latter all the time. The tools are
however rather difficult to use since the areas of the gutter
to be cleaned are far above the head of the operator and
cannot be seen. The gutter cannot be sufficiently cleaned
by means of such tools.

[0009] Gutters on higher apartment buildings are
cleaned while the operator is climbing on the roof close
to the edge of the roof. It goes without saying that such
climbing operations are extremely dangerous to carry
out.

[0010] Attempts have been made to solve these prob-
lems by sending a flow of cleaning water along a gutter
however without obtaining an adequate cleaning result.
The result of the cleaning process might very well be that
the downpipe is clogged by dirt in the cleaning water
which then will overflow the edge of the gutter and cause
damage to the building. Cleaning a gutter with a flow of
water is also costly since much water has to be used.
[0011] More orless automatically functioning mechan-
ical solutions have also been proposed.
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[0012] The publication DE 103 15 855 thus mentions
a gutter cleaner. The structure of this cleaner is however
not closer specified. No drawings exist.

[0013] In the publication DE 198 31 474 is described
another gutter cleaner which on wheels can travel along
a gutter while cleaning the gutter with a brush placed on
the end of a slide rod of a crank mechanism. This known
gutter cleaner is complicated and expensive and cannot
function effectively.

[0014] Moreover, the gutter cleaner can easily fall out
of the gutter and cause injury to people passing below.
[0015] The above-mentioned disadvantages of the pri-
or art gutter cleaners are according to the present inven-
tion remedied by

in a first aspect of the invention providing a sweeper ar-
rangement of the kind mentioned in the opening para-
graph, with which a rain gutter can be cleaned automat-
ically,

in a second aspect of the invention providing a sweeper
arrangement of the kind mentioned in the opening para-
graph, with which a rain gutter can be cleaned effectively,
in a third aspect of the invention providing a sweeper
arrangement of the kind mentioned in the opening para-
graph which is easy and quickly to use,

in a fourth aspect of the invention providing a sweeper
arrangement of the kind mentioned in the opening para-
graph, with which a rain gutter can be cleaned without
risk of causing injury to anybody,

in a fifth aspect of the invention providing a sweeper ar-
rangement of the kind mentioned in the opening para-
graph, in which the sweeper is secured against falling
out of the gutter,

in a sixth aspect of the invention providing a sweeper
arrangement of the kind mentioned in the opening para-
graph, with which a rain gutter can be cleaned without
soiling the operator,

in an seventh aspect of the invention providing a sweeper
arrangement of the kind mentioned in the opening para-
graph in which the brushes are self-purifying,

in an eight aspect of the invention providing a sweeper
arrangement of the kind mentioned in the opening para-
graph, with which a rain gutter can be cleaned without
risk of causing damage to the building on which the gutter
is mounted,

in a ninth aspect of the invention providing a sweeper
arrangement of the kind mentioned in the opening para-
graph, which has an inexpensive structure.

[0016] The novel and unique feature of the invention
consists in the fact that the axis of rotation of the at least
one brush is extending into the direction of travel of the
sweeper so that the sweeping process takes place per-
pendicular to the longitudinal direction of the gutter to be
cleaned.

[0017] In an expedient embodiment according to the
invention, the sweeper can be equipped with two brushes
extending from each their end of the chassis so that the
sweeper can sweep the gutter in opposite directions and
also be able to sweep the end regions of the gutter.
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[0018] According to the invention, the rotations direc-
tions of the brushes can be chosen such that the brush
during operation is sweeping the dirt into a direction per-
pendicular to the longitudinal direction of the gutter to be
cleaned whereby the brushes, when having a sufficiently
large diameter, can sweep the dirt over the longitudinal
outer edge of the gutter, which in this way is freed from
the dirt.

[0019] The backpressure from the sweeping process
is pressing the sweeper in the direction going from the
outer to the inner edge of the gutter, thereby advanta-
geously securing the sweeper against falling out of the
gutter.

[0020] According to the invention, the diameter of the
brushes can be the same or larger than the diameter of
a cylinder surface fitting the inside of the gutter to be
cleaned for thereby at least approximately being able to
clean the whole inner surface of the gutter. It is also ob-
tained that the brushes get a large working surface giving
the brushes a long lifetime.

[0021] In a preferred embodiment according to the in-
vention, the bristles of the brushes are flexible so that
they can adapt themselves to the contour of the gutter
during rotation of the brushes.

[0022] This effect can be improved when the axis of
rotation of the brushes is offset in the downwards direc-
tion in relation to the axis of the above-mentioned cylinder
surface fitting the inside of the gutter so that the bristles
are bent while passing the surface of the inner side of
the gutter.

[0023] Thereby, itis also obtained that the dirt is acted
upon by a force suitable for breaking up the dirt and
sweeping it over the outer edge of the gutter.

[0024] Each of the brushes can, according to the in-
vention, be formed like an impeller with flexible vanes.
The vanes can have a cross section which is relatively
larger then the cross section of normal bristles whereby
it is obtained that the vanes also are acting on the dirt
with a heavier load so that the sweeping effect is im-
proved.

[0025] The sweeper can, according to the invention,
be operated by means of an electric power supply and
an electric circuit connecting the different components of
the sweeper, e.g. a reversible electric motor for rotating
the wheels of the sweeper and another electric motor for
rotating the brushes.

[0026] The sweeper might, when traveling along a gut-
ter to be cleaned, bump into an obstruction in the gutter.
The obstruction could e.g. be a tile or a part of a tile which
has fallen down into the gutter from the roof.

[0027] To avoid that the sweeper drives up on such
obstruction at the risk of falling off the roof, the sweeper
can according to the invention have a detector for detect-
ing the obstruction and a reversing switch in the circuit
adapted to reverse the direction of rotation of the revers-
ible wheel motor when the at least one detector detects
the obstruction so that the sweeper drives away from the
obstruction instead of driving up on the obstruction.
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[0028] The sweeper arrangement can, according to
the invention, comprise two prearranged obstructions
mounted in the gutter in a predetermined distance. Such
prearranged obstructions could e.g. be placed at either
end of the gutter with the advantageous result that the
sweeper will travel along the gutter in both directions
since the sweeper will change direction of travel every
time it encounters one of the obstructions.

[0029] Dirt, like e.g. leaves, could be deposited in such
alayerinthe gutter thatthe sweepertilts up when passing
the layer. Tilting too much could result in the sweeper
driving over the outer edge of the sweeper and falls down
implying the risk that the sweeper could hit a person.
[0030] To avoid said risk the sweeper could, according
to the invention, be equipped with an inclinometer con-
nected to the circuit and adapted for switching the electric
power supply off when the detector registers a predeter-
mined inclination of the sweeper, e.g. 10°. Thereby, it is
safely obtained that the sweeper comes to a standstill
instead of driving over the edge of the gutter.

[0031] In another embodiment according to the inven-
tion the sweeper can be secured against falling down by
means of a safety wire stretched between two anchors
attached to the gutter in a predetermined distance from
each other. The anchors can preferably be attached at
either end of the gutter.

[0032] The axles of the brushes can moreover be hol-
low so that the safety wire can extend through the hollow
axles and the chassis of the sweeper. Thereby, the po-
sition of the sweeper in the gutter is safely maintained
by means of the safety wire.

[0033] The electric power supply could by way of ex-
ample be a solar cell or a battery.

[0034] Inorderto give a battery a long life, the sweeper
arrangement can according to the invention be equipped
with a timer for switching the electric power supply off in
predetermined time intervals. This means that electric
power is only used when necessary. The rest of the time
the sweeper is standing by.

[0035] When using rechargeable batteries a charger
station can be placed at e.g. one of the ends of the gutter
for charging the batteries every time the sweeper is in
that end of the gutter.

[0036] The invention will be explained in greater detail
below describing further advantageous properties and
example embodiments with reference to the drawings,
in which

Fig. 1 is a perspective view of a sweeper arrangement
according to the invention,

Fig. 2 shows the same, seen from the end,

Fig. 3 shows schematically an axial cross section, seen
from the side, of a sweeper of the sweeper arrangement
shown in fig. 1,

Fig. 4 shows a section taken along the line V-1V in fig 3,
and

Fig. 5 is a flow chart showing the interconnections of the
different components of the sweeper.

[0037] Fig. 1 shows a roof gutter 1 with a sweeper ar-
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rangement 2 according to the invention. It is assumed
that the gutter is attached to a building (not shown) close
to the lower edge of a roof (not shown) of the building.
The building could for example be a high building, a family
house, a hall or a shed.

[0038] The arrangement comprises a sweeper 3 and
in this case also a safety wire 4 attached to the gutter by
means of an anchor 5 attached to the gutter. The con-
struction of this anchor can be of any kind and will there-
fore not be discussed any further here.

[0039] The sweeper is in this case travelling between
two anchors of which only one can be seen in the figure.
The anchors are preferably placed at opposite ends of
the gutter so that the sweeper is allowed to travel all the
way between the two ends of the gutter.

[0040] The safety wire effectively prevents the sweep-
er from falling out of the gutter.

[0041] Itis noted that the sweeper arrangement in an-
other embodiment does not include such safety wire and
anchors.

[0042] The sweepercomprisesachassis 6 withwheels
7 for driving the chassis along the gutter. Two opposite
brushes 8 are rotatably mounted on the chassis by means
of an axle 9 (not seen in fig. 1). The rotation axis of the
axle is directed into the same direction as the travelling
directions of the sweeper.

[0043] Fig. 2 shows the sweeper arrangement from
the end and also the gutter in cross section.

[0044] As can be seen in figs. 1 and 2, each of the
brushes 8 has a shape like a star with a number of la-
mellas 10 attached to a hub 11 which again is attached
to the axle 9. Owing to the flexibility of the lamellas and
the relatively large space between them is this brush self-
purifying contrary to usual brushes which tends to be
made useless by the dirt.

[0045] The cross section of the gutter is circular or el-
liptical and the shape of the wheel is adapted to fit the
shape of the gutter. The wheels are equipped with
grooves (fig. 1) for preventing or reducing sliding of the
wheels on the gutter during the sweeper’s drive along
the gutter.

[0046] In an expedient embodiment, the wheels are
replaceable so that another set of wheels fitting a gutter
of another shape can be mounted on the chassis.
[0047] Figs.3and4 showinsectionsthe sweeperseen
from the side and from below. The gutter is not shown in
these figures.

[0048] Two pairs of wheel axles 12 are rotatably
mounted on the chassis 6 of the sweeper. On opposite
end parts of each axle are mounted a wheel 7. One of
the axles is during operation rotated by means of a re-
versible wheel motor 13 via a gear transmission 14. In
another embodiment (not shown) both axles and thereby
all four wheels are rotated.

[0049] The sweeper also comprises two brushes 8 ro-
tatably arranged at their respective end of the sweeper.
The brushes have a common axle 9 extending in the
directions of travel of the sweeper. During operation the
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axle and thereby the brushes is rotated by means of a
brush motor 15 via a gear transmission 16.

[0050] The gear transmissions 14 and 16 are not part
of the invention and may within the scope of the invention
be of any other kind than the ones shown in figs. 3 and 4.
[0051] The operation and function of the sweeper
when operating in a roof gutter will now be explained in
more detail with reference to fig. 5.

[0052] The sweeper 3, which is indicated by the dotted
line, is in this case operated by means of a battery.
The current is switched on by means of an on-off switch
for bringing the sweeper in an operative state.

[0053] Atimeris adjusted to switch between operative
modes and standby modes and to determine the length
of time the sweeper is in operative mode and in stand by
mode, respectively.

[0054] The sweeper is, in its operative mode, driving
along the gutter while sweeping dirt deposited in the gut-
ter over the edge of the gutter by means of the rotating
brushes.

[0055] An inclinometer serves to register the inclina-
tion of the sweeper and to cut off the current when a
maximum value for the inclination is registered to thereby
switch the sweeper to standby mode in which it cannot
drive over the edge of the gutter.

[0056] An obstruction detector serves for detecting ob-
structions in the gutter and via a reversing switch reverse
the drive motor when the sweeper encounters an ob-
struction of a given size so that the sweeper now drives
in the opposite direction.

[0057] End stops as for example the anchor 5 shown
in fig. 1 serves as prearranged obstructions. The revers-
ing switch reverses the direction of rotation of the wheel
motor and thereby of the wheel every time the obstruction
detector detects one of said anchors whereby the travel
direction of the sweeper advantageously is reversed.
[0058] This implies that the direction of traveling of the
sweeper is changed every time it has arrived to an end
of the gutter. Thereby, it is ensured that the roof gutter
is cleaned in its total length and to a degree which de-
pends on the setting of the timer. The timer may e.g. be
set to one run of the sweeper along the length of the
gutter when the contamination of the gutteris insignificant
and to more runs if the contamination is significant.

Example

[0059] A sweeper according to the invention was used
for cleaning a roof gutter.

[0060] The gutter had an elliptical cross section, a
length of 12 meters, a depth of 80 mm and a width of 125
mm.

[0061] The sweeper had an overall length of 350 mm,
and a weight of 1.5 kg.

[0062] The four wheels of the sweeper were all drive
wheels. The traveling speed was 150 cm/min.

[0063] Each of the two brushes of the sweeper had the
shape of a star with ten radially extending lamellas, each
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having arectangular cross section. The thickness of each
lamella was 2 mm and the width 20 mm. The material
was a non-woven fibre cleaning cloth.

[0064] The diameter of the brushes was 100 mm and
the number of revolutions per minute was approx. 120
rpm. The distance of the rotation axis over the bottom of
the gutter was 40 mm when the sweeper was placed in
the gutter.

[0065] The gutter wasfilled with a heavy layer of leaves
and also with larger objects like spruce cones especially
during the season where the trees are shedding their
leaves.

[0066] The gutter was kept clean by setting the timer
to go back and fourth once a day in October. The oper-
ation time spent in a 12-meter gutter was approximately
16 minutes a day.

Claims

1. A sweeper arrangement with a sweeper (3) for
sweeping a roof gutter (1) comprises

- a chassis (6),

- wheels (7) mounted on the chassis for, when
in use, moving the sweeper to-and-fro along the
upwardly directed inner side of the gutter (1),
and

- at least one brush (8) mounted rotatably about
an axis on the chassis,

characterized in

- that the axis of rotation of the at least one brush
(8) is extending into the direction of travel of the
sweeper (3).

2. Asweeper arrangement according to claim 1, char-
acterized in that the sweeping direction of the at
least one brush (8) is crosswise the longitudinal di-
rection of the gutter (1).

3. A sweeper arrangement according to claim 1 or 2,
characterized in that the sweeper (3) comprises
two brushes (8) projecting in opposite directions from
their respective end of the chassis (6).

4. A sweeper arrangement according to claim 1, 2 or
3, characterized in that the brushes (8) have flex-
ible bristles.

5. A sweeper arrangement according to any of the
claims 1 - 4, characterized in that each brush (8)
is formed like an impeller with flexible vanes.

6. A sweeper arrangement according to any of the
claims 1 - 5, characterized in that the diameter of
the at least one brush (8) is the same or larger than
the diameter of a cylinder surface fitting the inside
of the gutter (1) to be cleaned.
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7. A sweeper arrangement according to any of the
claims 1 - 6, characterized in that the axis of rota-
tion of the at least one brush (8) is offset in the down-
wards direction in relation to the axis of said cylinder
surface.

8. A sweeper arrangement according to any of the
claims 1-7, characterized in that the sweeper com-
prises a reversible electric motor (15) for rotating at
least one of the wheels (12) of the sweeper (3).

9. A sweeper arrangement according to any of the
claims 1 - 8, characterized in that the sweeper (3)
comprises an electric motor (16) for rotating the at
least one brush (8).

10. A sweeper arrangement according to any of the
claims 1 - 9, characterized in that the sweeper (3)
comprises an electric power supply and an electric
circuit connecting the electric power supply to the
wheel motor (15) and the brush motor (16), respec-
tively.

11. Asweeperarrangementaccordingto claim 10, char-
acterized in that the sweeper comprises at least
one detector for detecting an obstruction of a prede-
termined size in the gutter, and a reversing switch in
the circuit adapted to reverse the direction of rotation
of the reversible wheel motor (15) when the at least
one detector detects such obstruction in the gutter.

12. A sweeper arrangement according to claim 10 or 11,
characterized in that the sweeper arrangement
comprises two predetermined obstructions attached
in a predetermined distance from each other in the
gutter.

13. A sweeper arrangement according to claim 10, 11
or 12, characterized in that the sweeper comprises
an inclinometer connected to the circuit and adapted
for switching off the electric power supply when reg-
istering a predetermined inclination of the sweeper.

14. A sweeper arrangement according to any of the
claims 10 - 13, characterized in that the sweeper
arrangement comprises a timer for switching the
electric power supply off in predetermined time in-
tervals.

15. A sweeper arrangement according to any of the
claims 1 - 14, characterized in that the sweeper
arrangement (2) comprises a safety wire (4)
stretched between two anchors (5) attached to the
gutter (1) in a predetermined distance from each oth-
er, that the axles (9) of the brushes are hollow and
that the safety wire is extending through said hollow
axles and the chassis (6) of the sweeper (3).
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