~ March 19, 1946. ‘E. T. LINDEROTH . 2,396,861
BRI_JSHING' AND CLEANING APPARATUS FOR CARPETS AND THE LIKE -
Filed Feb. 18, 1943 2 Sheets-Sheet 1

J[W@ﬁ%ﬂ”:

£.7T. L NDE_-F?OT'
BWA%W

ATTYS.




March 19, 1946. " E. T. LINDEROTH 2,396,861

BRUSHING AND CLEANING APPARATUS FOR CARPETS AND THE LIKEB
'Filed Feb. 18, 1943 2 Sheets—Sheet 2

7 2
A L
zig.6. ] | n,
, G_
- .
B ﬁfmmg@wg

E.T. LN nERoi‘H
BWMWW

- ATTYs.




Patented Mar. 19, 1946

2,396,861

UNITED STATES PATENT OFFICE

2,396,861

BRUSHING AND CLEANING APPARATUS FOR
‘ CARPETS AND THE LIKE

Erik Torvald Linderoth, Enkoping, Sweden

Application February 1

8, 1943, Serial No. 476,298

In Sweden November 28, 1941
(CL 15—41)

4 Claims.

The present invention relates to an improved
brushing apparatus mainly intended for use in
brushing dust and other solid impurities from soft
carpets.

It has always been a problem to keep such car-
bets clean, as the impurities penetrate deeply into
the carpet and therefore may be removed only
with difficulty.

The invention has for its object to overcome
this difficulty and to develop s hishly efficient
brushing apparatus of a simple construction that
is easily operated. For this purpose the invention
has improved the known type of brushing appa-
ratus consisting of a dust collecting receptacle
that is movable back and forth by means of a
handle, the bottom of which receptacle is pro-
vided with one or more slots or openings out of
each of which one or several cylindrical brushes
partly protrude below the bottom of the recepta-
cle, said brushes being freely rotatably journalled
in the receptacle and provided with resilient bris-
tles.

An object of the invention is not only to loosen -

and remove impurities from the surface of the
carpet, but also remove dust particles from the
deeper regions of the same,

According to the invention this is accomplished
by so arranging thie brushes that they support the
receptacle in such  manner that they will roll like
wheels on the carpet when the receptacle is
pushed along the carpet, and that the shafts of

one or more or all of the brushes are disposed

obliquely in relation to the direction of movement

of the apparatus as determined by the position of -

the handle.

Due to the oblique position of a brush axis in
relation to the direction of movement of the
apparatus, the bristles of the brush, when in en-
gagement with the carpet, will be bent also side-
wards.
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When disengaged from the carpet, the bristles -

are suddenly snapped back to their position of
rest in a direction sidewards-backwards-upwards
due to their inherent resiliency. The extent and
direction of this returning resilient motion of the
bristles depends on the degree of the oblique po-
sition of the brush and the angle through which
the brush revolves while the bristles remain in
contact with the carpet. This angle depends on
the relation between the diameter of the brush
and the extent of the radial projection of the
brush below the bottom of the receptacle.

‘When the angle of motion of the bristles while
in engagement with the carpet amounts to 45°, it

corresponds to a relation between the diameter b5
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of the brush and the radial extent of the projec-
tion of the brush below the bottom of the recepta~
cle of 20:1.

"This relation between the diameter of the brush
and the projection below the boftom of.the re-
ceptacle amounts to 15:1 when the angle of en-
gagement is 60°. However, if this relation is re-
duced to 5:1 instead of 15:1, the angle of engage-
ment will become 90°. i

Due to this peculiar motion of the bristles not
only a certain brushing of the carpet is carried
out but the bristles will also work in such a direc-
tion that they loosen the impurities from the car-
pet and throw them with a considerable force up
into the receptacle. Such a brushing apparatus
does not only extract sand, bread crumbs, pieces
of hair, carpet fluff and the like, but also fine dust,
for example cigarette ashes pressed down into the
carpet, .

The principal idea of the invention embodied in
the oblique positioning of the axes of freely ro-~
tatable cylindrical brushes may also be used with
great advantage in vacuum cleaners,

A number of embodiments of the invention are
illustrated on the accompanying drawings, in
which, ’

Fig. 1 shows a sectional view taken along the
line A—B in Fig. 2 of an embodiment of a brush-

ing apparatus according to the invention. Fig.

la is defail edge view of a brush cleaning comb.
Fig. 2 is a horizontal section, and Fig. 3 a frag-
mentary plan view of the invention.

Figs. 4 and 5 show cross-sectional detail views

_in full size of two embodiments of the brush ar-

rangement, :

Fig. 6 shows a fragmentary horizontal section
showing a modified embodiment of the brush ar-
rangement, .

Figs. 7 and 8 show a fragmentary cross-section
and g longitudinal section respectively of a brush
arrangement with further modified details.

‘Figs. 9 and 10 show similar detail views of an-
other modified brush arrangement.

The brushing apparatus according to Figs, 1-3
includes a cylindrical flat receptacle | with a re-
movable cover 5.

The receptacle | has a plane bottom. In the
bottom of the receptacle four rectangular open-
ings 3 are provided. In each of these openings g
brush roller 4 is arranged being rotatably jour-
nalled in the receptacle with its axis 5 extending
in the longitudinal direction of the opening. The
openings 8 are, inside the receptacle, surrounded
by screens 6 and T projecting upwards from the :
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bottom of the receptacle, the longitudinal screens
1 being inclined upwards as shown.

In order that the brushes will throw the parti-
cles of dirt from the carpet up into the receptacle,
it is of advantage to use brushes with a small
diameter.

The angle of throw (with relation to the plane
of the carpet) is increased when the diameter of
the brushes is reduced. 'As the diameter is re-
duced, the angle through which the brush re-
volves while the bristles remain in contact with
the carpet, increases if the bristles protrude be-
low the bottom of the receptacle sufficiently te
penetrate into the carpet. A suitable distance of
projection is 3-4 mm.

Fig. 4 shows in full size a cross-section through
a brush roiler designed to remain in contact with
the carpet while rotating through an angle of 60°.
With a brush of small diameter the angle of con-
tact may be increased to 90°.

Fig, 5 shows in full size such an embodiment.
This size of the brush gives a good angle of throw
so that dust may be thrown up above rather high
side screens 7. An angie of engagement above 120°
would hardly be practical, since the brush diam-
eter would be sc small that the length of the
bristles would he insufiicient to maintain engage-
ment with the carpet, considering that the brushes
are to have an efficient oblique position. of be-
tween 25° and 65° with respect to the direction of
motion of the apparatus.

The brushes must have a small hub diameter,
if the bristles in spite of the small brush diam-
eter are to optain a sufficient flexibility sidewards,
which is of the greatest importance in order that
the desired effect should be reached by the oblique
position of the brushes. The dust delivery of the
brush increases with the angle of inclination and
reaches a maximum at a certain angle whereupon
it begins to decrease at continued increase of said

“angle. .

The angle, at which the maximum delivery oc-
curs, is somewhat different for different kinds of
dust. PFor such dusts that are difficult to loesen

and throw up,.the maximum efficiency is obtained

at an angle of inclination of about 45°.

For sand and coarser particles the maximum
efficiency is obtained at a smaller angle of in-
clination.

Fig. 6 shows an arrangement for journalling of
the brush which satisfies both the requirement of
an easy rolling and protection against admission
of dirt and pieces of thread and hair to the bear-
ing.

The shaft 5 of the brush roller is at both ends
provided with pointed pivots 8 running in conical
bearings 8. The open end of each. of the bearings
contains a ring of felt or other soft material %a
secured directly in the bowl of the bearing by con-
traction of a cylindrical collar 8b projecting from
the bearing bowl. -The journalling on pointed
pivots makes the running of the brush roller easy,
and the felt ring protects against admission of dirt.
The bearings § are removably secured to the Te-
ceptacle I. One of said bearings is not, however,
secured directly to the receptacle but to a fiat
spring 10 attached to the receptacle. By this ar-
rangement it will be possible in a simple manual
operation to loosen a brush roller in order to re-
move the pieces of threads and hair that may
have been twisted about the shaft. The coniecal
shape of the pivots and bearings makes it easy
to eorrectly remount and center the brush roller.

Tt is known that pieces of threads and hair that
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shaft of the brush In order to readily remove
such pieces of hair one may use a special tool by
means of which the hair pieces about the shaft
may be readily cut off and removed without dam-
aging the brush. The tool may consist of a comb
{1 with a handle 12 punched out from a steel plate
(Figs. 1 and la). The handle is shaped with a
hook tig in its end. The inside of this hook is
sharpened. If the hook is pulled along the shaft
of the brush, the threads about it are cuf off with-

out damaging the bristles.
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In order that the tool is always at hand, it

. is suitable to keep it on the brushing apparatus,

for example detachably secured to the same. This
is carried out most simply by putting the tool in
a slot 13 in the handle 4 of the brushing ap-
paratus. In order that the tool 11, i2 will not fall
out of the slat, the tool is slightly curved as shown
in Fig. 1a so that it is held in place when pressed
into the slot.

The handle 2§ of the brushing apparatus is at-
tached as shown in Fig. 1 and the best resulf is
obtained by fastening the handle so far back that
an imagined axial extension of the handle inter-
sects. the hottom of the receptacle approximately

" ot its center, centrally between the brushes, as

shown hy the dotted line A. The handle (Fig. 1)
is pivotally secured to the cover of the apparatus
as indicated at 26.

To make the apparatus convenient to use, the
cover of the receptacle is removable by a single
manual operation and is readily remounted in a
correct position in relation to the brushes.

For this purpose a vertical pin {8 is attached to
the hottam of the receptacle and is passed freely
through 2 hale in the cover {56. The cover 13 is
secured to the pin by the resilient wires 11 and
{8 which engage a recess in the upper part of
the pin 6. Ta laosen the cover 5 a hook I8 se-
cured to the cover is lifted while. the pin (6 is~
pressed down. The correct position of the cover
and the handle in relation to the receptacle and
the brushes may be secured by making the pin 16
and the hole in the cover square.

Within the recentacle partition walls 28-—23 are
arranged in a way to prevent the brushes from
throwing dust on each other. In the shown em- |
podiment the walls divide the receptacle into four
chambers, one for each brush.

Tt is.of course desirable to obtain the greatest
possihle accumulating capacity of the receptacle
but increasing the height of the screens 7 to pro-
duce this result is unsatisfactory because the par-
ticles. thrown sidewards-backwards-upwards by
the bristles are prevented from freely entering the
receptacle. However, it has been found that the
major part of the volume of the stuff removed
from the carpet has a fibrous structure. Such
stuff deposits itself uppermost in the receptacle
where it is felted together to a mass, while the
heavier grainy stuff sinks to the bottom. This
layering and felting is a consequence of the recip-
rocating mation of the receptacle during opera-
tion.

Due to these facts a solution of the problem of
screening off the openings 3 without preventing
the stuff from being thrown up into the receptacle
is effectedt by using low screens in combination
with grate-like members projecting upwards from
or arranged above the screen and consisting of
teeth, wires or the like. For example, a Wire 24,
Figs. 7 and 8, is stretched along the long sides of
the openings. In a further embodiment teeth or
points 25 profecting upwards from the bottom of
the receptacle or from the sereens 1 are provided

pénetrate into the brush may be wound about the 78 a5 shown in Figs. 8 and 10,
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Having now particularly described the nature
of my invention and the manner of its operation
what I claim is:

1. A brushing and cleaning apparatus for car-
pets and the like, comprising a dust collecting
receptacle adapted to be moved back and forth
along the surface of an object to be cleaned, a
handle attached to said receptacle, at least one
cylindrical brush roller with flexible bristles free-
ly rotatably journalled about a substantially hori-
zontal axis in said receptacle, an oblong open-
ing for each brush roller in the bottom side of
said receptacle the lower portion of each brush
roller protruding through said opening below the
bottom side of the receptacle to support the lat-
ter like a freely rolling wheel and to penetrate
with its bristles into the object to be cleaned
when the receptacle is moved along the latter,
the axis of at least one of said brush rollers be-
ing directed obliquely in relation to the direction
of movement of the apparatus as determined by
the position of said handle to force each rotat-
ing bristle of such brush roller to be bent side-
wards and strained while penetrating into the in-
terior of said object and then, when released, to
snap back to normal pesition on the brush roller,
thereby loosening impurities in the, inferior of
the object and throwing them mechanically
through said opening into the receptacle.

2. A brushing and cleaning apparatus for car-
pets and the like, comprising a dust collecting re-
ceptacle adapbted to be moved back and forth
along the surface of an object to be cleaned, a
handle attached to said receptacle, at least one
cylindrical brush roller with flexible bristles
freely rotatably journalled about a substantially
horizontal axis in said receptacle, an oblong open-
ing for each brush roller in the bottom side of
said receptacle, the lower portion of each brush
roller protruding through said opening below
the bottom side of the receptacle to support the
latter like a freely rolling wheel and to penetrate
with its bristles into the object to be cleaned
when the receptacle is moved along the latter,
said bristles being the only means provided for
supporting the moving receptacle, the axis of at
least one of said brush rollers being directed
obliquely in relation to the direction of move-
ment of the apparatus as determined by the po-
sition of said handle to force each rotating bristle

~of such brush roller to be bent sidewards and
strained while penetrating into the interior of
said object and then, when released, to snap back
to normal position on the brush roller, thereby
loosening impurities in the interior of the object
and throwing them mechanically through said
opening into the receptacle.

3. A brushing and cleaning apparatus for car-
pets and the like, comprising a dust collecting
receptacle adapted to be moved back and forth
along the surface of an object to be cleaned, a
handle attached to said receptacle, at least one
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3

cylindrical brush roller with flexible bristleg free-
1y rotatably journalled about a substantially hori-
zontal axis in said receptacle, an cblong open-
ing for each brush roller in the bottom side of
said receptacle, the lower portion of each brush
roller protruding through said opening below the
bottom side of the receptacle to support the lat-
ter like a freely rolling wheel and to penetrate
with its bristles into the object to be cleancd
when the receptacle is moved along the latter,
the axis of at least one of said brush rollers be-
ing directed obliquely in relation to the direction
of movement of the apparatus as determined by °
the position of said handle to force each rotai-
ing bristle of such brush roller to be bent side-
wards and strained while penetrating into the in-
terior of said object and then, when released,
to snap back to normal position on the brush
roller, thereby loosening impurities in the in-
terior of the object and throwing them mechan-
ically through said opening into the receptacle,
in which upwardly directed screens are provided
out of touch with the brush roller along the sides
of each of said openings in the bottom of the
dust collecting receptacle, which screens are com-
bined with a fencing arrangement of bars out of
touch with the brush roller for retaining re-
moved impurities in said receptacle.

4. A brushing and cleaning apparatus for car-
pets and the like, comprising a dust collecting
receptacle adapted as a brush carrier and to be
moved back and forth along an object to be
cleaned, a handle attached to said receptacle, a
plurality of cylindrical brush rollers with flexible
bristles, each being freely rotatably journalled
about a substantially horizontal axis in said re-
ceptacle, a separate chamber for each brush
roller in said receptacle, said chambers being sep-
arated from one another by means of partition
walls, an oblong opening for each brush roller
in the bottom side of said receptacle, the lower
portion of each brush roller protruding through
said opening below the bottom side of the recep-
tacle to support the latter like a freely rolling
wheel and to penetrate with its bristles into the
object to be cleaned when the receptacle is
moved along the latter, said bristles being the
only means provided for supporting the moving
receptacle, the axis of at least one of said brush
rollers being directed obliquely in relation to the
direction of movement of the apparatus as deter-
mined by the position of said handle to force
each rotating bristle of such brush roller to be
bent sidewards and strained while penetrating
into the interior of said object and then, when
released, to shap back to normal position on
the brush roller, thereby. loosening impurities in
the interior of the object and throwing them
mechanically through said opening into the re-
ceptacle. :
ERIK TORVALD LINDEROTH.




