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: SUCTION CLEANING HEAD

DESCRIPTION

The present invention relates to a ‘suction cleaning head.
More particuiﬁrly, the present invention relates to a
suction cleaning head intended for use with wEt_suction
apparatus to clean carpets and other natural and syﬁthetic
floor coverings including pilé type rugs, upholstery and thé
like. |

FIELD OF THE INVENTION

Typically, one form of wet suction cleaning apparatus
presently_in use to cléan carpets, floor coverings,
upholstefy.and the like is known as a hot water extraction
cleaner or carpef steam cleanér. Such apparatus typically
comp:ises a spray type cleaning head which is connected by a
flexible sucﬁion hose to a source of suctioh capable of
reqoveripg and storing liquids with the dirt or soils in
suspension - -from the surfaces being cleaned. Such apparatus
also comprises a separate cleaning liquid tank which is
fitted with a high pressure pump such that cleaning liquids
at various reqﬁired temperatures may be sbrayed onto the
surface being cleaned via jets generally located .behind the
cleaning head and connected to this pump with a pressure
hose.

The typical spray typelcleaning.héad used in conjunction
with this type of apparatus is oftgn triangular in shape
when viewed from the front or rear and enclbsed at the sides
to form an open mouth suction chamber Qitg ?;tubulaﬁ;odtleyg

at the top. This outlet is connected to a suction source
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through a hollow handle and a flexible vacuum hose. A
separate pressure hose carries cieaning liquids at various
required temperatures to jets located behind the head that
deliver a fan shaped spray to the surface being cleaned.
The supply of cleaning liquid is regulated manually by an
operator controlled on/off valve. Generally the operator
sprays cleaning liquid onto the surface being cleaned whilst
moving the cleaning head forward in an outward stroke. Then
with the control valve off, the operator draws the cleaning
head backwards to suck up dissolved dirt or soils.' In the
case of a carpeted floor surface, the operator-gene;ally
exerts a downward pressure.on the clééning head during the
backward stroke which assists suction recovéry by squeezing
surplus cleaning liquid from the carpet fibres.
A difficulpy with these spray type cleaning heads is the

possibility of overwetting the surface being cleaned causing

_shrinkage, staining or prolonged drying as the flow of

cleaning liquid must be regulated manually usiné the on/off
valve and it is possible for an inexperienced operaﬁor to
miscalculate the quantity of cleaning liquid required.

An additional difficulfy occurs when higher temperature
cleaning liquids are required with spray type cleaning heads
to accelerate'the cleaning action on exceptionally dirty or
greasy surfaces. This difficulty is due to the‘reduction in
temperature that occurs as the cleaning liquid is discharged
to atmosphere prior to coming into contact with the surface
being éleéned. The jets are mounted well above the surface

for effective spray coverage which aggravates the cooling

problem.
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A further difficulty with spray type cleaning heads is that
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they have a very narrow opening between the front and back
walls of the suction mouth, typically émm across the entire
width of the suction chamber, so that negligible downward
force occurs dﬁe to aémospheric pressure when air is

evacuated from within the head during the cleaning of

carpeted floor surfaces.' Any downward force needed to

squeeze surplus cleaning liquid from carpet fibres must be
provided by the operator. This is.tiring énd uneven
pressure may cause damage to older carpets. .

A still further difficulty is the substantial cost-of high
pressure pumps required to déliver cleaning liquid to the
jets behind spray type cleaning heads and tﬂe problem of
maintenance if a pump runs dry or a blockage occurs.
Another form of wet suction cleaning apparatus is disclosed
in United Kingdom Patent Application Nos. 1,121,225 and
1,291,138 which operates in a similar manner to the more
common forﬁ of hot water extraction cleaner or carpet steam
cleaner but without a high pfeséure pump. This apparatus
utilizes suction meéns to supply and remove cleaning liquid
from the surface being cleaned. This form of apparatus
incorporates a suction type cleaning head, an example of
which also is disclosed. Further suction type cleaning
heads are disclosed in International Patent Application Nos.
PCT/AU8B8/00446 and PCT/AU88/00447.

A difficulty with the suction type cleaning head or nozzle

disclosed in United. Kingdom Patent Application Nos. -

1,121,225 and 1,291,138 is that the feed of cleaning liquid
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projections that is centrally located within the nozzle
across its width. This centra; location within the suction
chamber with an internal space to the front and rear walls
of the nozzle, causes any cleaning liquid disqha;ged from
the teeth like projections to be immediately lost to suction
on either side of the cross tube. As thé normal operation
of cleaning heads is a forward and backwards movement a
substantial portion of cleaning liquid is lost before it has
time.to thoroughly penetrate.and dissolve any dirt or soils
on the fibres of the surface being cleaned.

An additional difficuity with the suction type cleéhihg '
heads or nozzles disclosed in British Patent Applications
Nos. 1,121,225 and 1,291,138 is that incoming air is
continuously drawn into the nozzle during normal operations

from beneath both the front and rear walls which has an

immediate cooling effect reducing the efficiency of higher

temperature cleaning liquids that are delivered centrally.
A still further difficulty with the suction type cleaning'
head or_nozzle disclosed in United Kingdom Patent
Application Nos. 1,121,225 and 1,291,138 is caused by the
close proximity of the suction outlet to the centrally
located cross tube and teeth like projections which causes
cleaning liquid to be drawn mainly from the middle limiting
the effective working width to typically 125mm for heads of
this type. Such heads are therefore limited for use with
lower powered domestic cleaniné appératus and for smaller
floor areas due to the narrow effective working width.

A difficulty with the suction cleaning head disclosed in

International Patent Application Nos. PCT/AU88/00446 and
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PCT/AU88/00447 is that the cleaning liquid reception chamber

and the liquid delivery chamber are also both centrally
located and inwardly spaced from the front and rear walls of
the suction head in the same manner as the centrally located
cross tube with teeth like projections previously disclosed
in United Kingdom fatent Application Nos. 1,121,225 and
1,292,138. 1In the abovementioned International Patent
Applications side walls have been provided on the liquid
delivery chamber to reduce the.rapid loss of cleaning liquid
to the suction chambers on either side. However;'es the
nermal operation of most cleaning heads, including suction
heads, is a forward and backward movement, a substantial .
quantity of cleaning liquid will be removed simultaneously
due to the location of suction ehambers on both sides of the
cleaning liquid delivery area within the cleaning head.

This reﬁﬁces the cleaning effect of the liguid and in
particular removes the advantage of using higher temperature
liquids that require a dwell time'ﬁo act upon and dissolve
grease€ or ingrained soils from surfaces prior to removal.

A further d:fficulty with the suction cleaning heads
disclosed in International Patent Application Nos.
PCT/AU88/00446 and PCT/AU88/00447 is caused by the baffles
in the form of ¥Y-shaped or V-shaped ribs or vanes which
deflect incoming air sideways within the suction chamber.
These baffles are positioned substantially across the flow
of air into the suction mouth which reauces the efficiency
of the head due to the sudden changes of direction of the
airflow and frictional losses against these restrictive

surfaces. The more that power and airflow are increased the
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more restrictive baffles become when compared to a cleaning head without
restrictions. Typxcally suction heads of the kind disclosed are 200mm or less in
effective working width and are used in conjunction with smaller domestic
cleaning apparatus.

A still further difficulty with these suction heads is caused by the presence of an
inner liquid reception chamber serving as a storage reservoir within the élea-ning
head. _ _ _
Whenever the accompanying source of suction is turned off, for example during
emptying, refilling or adjustment, the contents of the inner liquid reception
chamber dump by gravity flow onto the surface being cleaned in a series of over
wet patches. The alternative is to drain the internal reservoir by disconnecting
or shutting off the liquid supply and waiting for the contents to be drawn away
with the suction source still operating which is time consuming.

The present invention provides an improved and simplified cleaning head that
consists of two main components and is suited for use with any form of wet
cleaning apparatus or wet suction source designed to recover liquids whether used
for smaller domestic or larger commercial purposes.

In addition to the above-mentioned cleaning heads which are specifically designed

to apply a liquid to the surface to be cleaned, there are also many types of -

cleaning head designed for the application of steam which is generated by
vaporisi}lg water in a heating chamber, the steam then being expelied through fine
_nozzles. One such steam cleaning head is described in EP-A-182754 and includes
a liquid inlet pipe leading to a cavity within a steam generating which comprises
a pair of metal plates having electric heating elements embedded therein, and the
lowermost plate being formed with through bores whereby steam is expelled in
jets. The steam generator is housed within a downwardly open chamber from
which the downwardly directed jets of steam ﬂow without obstrucnon to come

into contact with the surface to be cleaned.
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SUMMARY OF THE INVENTION
In accordance with the invention we provide a suction cleaning head comprising
a suction chamber having an open mouth and an outlet adapted to be connected
to an air extraction means, a cleaning liquid chamber located at a point external
to the suction chamber and having an open mouth and an inlet adapted to be,
connected to a supply of cleaning liquid, whereby a flow of said liquid through
said cleaning liquid chamber is established, characterised by flow restricting
means adapted releasably to engage with the open mouth of said ¢leaning liquid
chamber and to prévent flow of the cleaning liquid from the chamber except
through a plurality of passageways which enable said liquid to flow from the
cleaning liquid chamber at a rate which is restricted by the dimensions of said
passageways. - '
The present invention will now be described by way of example, with reference
to the accompanying dra».vings', in which:- _
FIGURE 1 is a front view of a suction cleaning head in accordance with a first
embodimént of the present invention;
FIGURE 2 is a rear view of the suction cleaning head of Figure 1;

FIGURE 3 is a bottom plan view of the suction cleaning head of Figure 1;
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Figure 4 is a cross-sectional side elevation of the suction

of Figure 1;

cleaning head of Figure 1;

Figure 5 is a cross-sectional side elevation of the suction
cleaning head of Figure 1 with the flow restricting means
detached;

Figure 6 is & rear view of the suction cleaning head of
Figure 1 wiﬁh the flow restricting means removed;

Figure 7 is an upper perspective view of the flow
restricting means of Figures 4 and 5; .

Figure 8 is a cross-sectional side elevation of the suction
cleaning head of Figures 1 to 4 shown in use on a éarpet;
Figure 9 is a front view of a suction cleaning head in
accordance with a second embodiment of the.present invention
with some internal features shown in phantom;

Figure 10 is a rear view of the suction cleaning head of

Figure 9;

Figure 11 is a bottom plan view of the suction cleaning head
of Figgre 9;

Figure 12 is a cross~sectional side elevation.of the suction
cleaning head of Figure 9;

Figure 13 is a cross-sectional side elevation of the suction
cleaning head of Figures 9 to 12 showa in use on a carpet;
Figure 14 is a cross-sectional side elevation of the suction
cleaning head of Figure 9 having a different flow
restricting means fitted therein;

Figure 15 is a perspective view of the flow restricting

means of Figure 14;

Figure 16 is a cross-sectional side elevation of the suction
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in use on a carpet;

Figure 17 is a cross-sectional side elevation of the suction
cleaning head of Figure 9 having a further different flow
restricting means fitted thereto;

Figure 18 is a bottom plan view of the suction cleaning head
of Figure 9 having a still further different flow

restricting means fitted thereto;

Figure 19 is a perspective view of the flow restricting

means of Figure 18;

-

Figure 20 is a_cross-sectional,side elevation of the suction

"cleaning head and flow restricting means of Figures 18 and

19;

Figure 21 is a bottom plan view of the suction cleaning head

of Figure 9 having a still further different flow

' restficting means fitted thereto; and

Figure 22 is a cross-sectional side elevation of the suction
cleaning head and flow réstricting means of Figure 21 shown
in use on a carpet.

| DESCRIPTION OF THE INVENTION
In Figﬁres 1 to 8 there is shown a suction cleaning head 10
in accordance with a first embodiment of the present
invention. The suction cleaning head 10 comprises a suction
chamber 12, a cleaning liquid chamber 14 (hereinafter
referred to simply as the liquid chamber 14) and a flow
restricting means 16.
The suction chamber 12 is defined by a forward wall 18, a
rear wall 20 and side walls 22. .

The forward wall 18 has an

inner face 24 and an outer face 26. fThe rear wall 20 has an
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inner face 28 and an outer face 30. Similarly, the side

|

walls 22 have inner faces 32 and outer faces 34.

The walls 18, 20 and 22 of the suction chamber 12 define an
open mouth 36.

The walls 18, 20 and 22 meet at a point remote-frbm the open
moqth 36 to form an outlet port 38 from which extends a
suction hose connecting meané 40. The connecting meahs 40
is adapted to receive a detachable tubular handle (not
shown) which may be connected via a fléxible suction hose to

a wet suction source designed to recover liquids (not

shown) .

A lower edge 42 of the forward wall 18 has provided thereat

a forwardly projecting and elongate foot 44.

The side walls 22 each have a lower edge 46 located in the
same plane as a lower surface 48 of the foot 44.

Thé rear wall 20 has a'lower edge 50 épaced upwardly from
the plane of the lower surface 48 ‘of the foot 44 and the
lower edge 46 of the side wall; 22, as can be best seen in
Figure 5.

The liquid chamber 14 ié defined-by the rear wall 20 of the
suction chamber, a reérmcst wall 52, an upper wall 54 and
the side walls 22, again best seen in Figure 5. The
rearmost wall 52 has an inner face 56, an outéfhface 58 and
a lower edge 60.

The upper wall 54 has located therein a iiquid entry
aperture 62 capable of having connected therein or thereto a
tube means (not shown) in turn connected to a sourde.of
cleaning liquid (not shown).

The walls 20, 22 and 52 define an open mouth 63.

Il
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The lower edge 60 of the rearmost wall 52 is again spaced

- 11 -

upwardly from the plane of the lower surface 48 of the foot
44 and the lower edges 46 of the side walls 22. However,
the lower edge 60 is closer thereto than the lower edge 50

of the rear wall 20.

The rear wall 20 and rearmost wall 52 have provided therein

slots 64 adjacent the side walls 22, as can be seen in

Figure 6. The slots 64 allow the flow restricting means i6
to be received therein.

The flow restricting means 16 compfises a base mégper 66,
upstaﬁding fofward and rear walls 68 and 70 respectively,
and side walls 72, as is best.seen in Figure 7.

The base member 66 has an upper surface 74 and a lower
surface 76. A plurality of passageways 78 are provided in
the base member 66 extending from the upper surface 74 to
the lower surfacé 76. The base member 66 also has
upstanding from its upper surface 74 a stud member 80. The
stud 80 does not touch or interconnect with the forward and
rear walls, 68 and 70 respectively.

The forward Qall 68 has psojecting therefrom a reinforcing
member 82, as can be seen in Figures 4, 5 and 7.

The lower surface 76 of the base member 66 has provided

thereon a depending forward edge 84 and a rearwardly

projecting edge 86.

"The side walls 72 have provided therein recesses 88 adjacent

the forward and rear walls, 68 and 70 respectively.

- The flow restricting means 16 attaches to the liquid chamber

14 as shown in Figure 4 and substantially encloses the

same. The recesses 88 and the stud member 80 engag= the
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82 engages the inner face 24 of the forward Qall 18.

The rearwardly projecting edge 86 of the lower surface 76
lies in substantially the same plane as the ‘lower surface 48
of.the foot 44 and the lower edges 46 of the side walls 22,
as can be seen in Figure 4. The forward edge 84 of the
lower surface 76.is positioned upwardly from this plﬁne.

In Figure 8 there is shown the suction cleaning head 10 in

use on a carpet 90. The carpet comprises a base 92 and

fibres 94 projecting therefrom. s

In Figures 9 to 22 éhgré is shown a suction cleaning head
100 in accordance with a second embodiment of the present
invention. The suction cleaning head 100 is in part ﬁhe
same as the suction cleaning head 10 and 1ike numerals
denote like parts.

Thé flow restricting bar 16 is not present in the suction.
cleaning head 100. The rearmost wall_52 has provided at its
1§wer edge 60 a reérwardly projecting foot 102 having a
lower surface 104. The lower surface 104 lies in
substantially the same plane as that defined by the lower

surface 48 of the foof 44 and'the lower edges 46 of the side

walls 22, as can best be seen in Figure 12. .

" The position of the lower edge 50 of the rear wall 20 in the

suction cleaning head 100 is substantially equivalent to -
thaf of the forward edge 84 in the suction cieaning head 10
with the flow restricting means 16 attached thereto.

The inner face 24 of the forward wall 18 has located therein
a number of recesses 106 that extend from the lower edge.42

thereof. The inner face 28 of the rear wall 20 also has
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located therein a corresponding number of recesses 108

extending from the lower edge 50 thereof.

A spacer means 110 is received in corresponding pairs of
recesses 106 and 108, as can be best seen in Figures 11 and
12. The spacer means 110 thereby spaces the walls 18 and 20
apart. |

A flow restricting means 112 is provided to fit into the
open mouth 63 of the liquid chamber 14, as can be seen in
Figures 11 and 12. The flow restr%cting means 112 has a
forward face 114, a rear face 116, a lower face 118 and an
upper face 120. The forward face 114 has located Eherein a
plu;ality of passageways 122 extending between the lower
face 114 and the upper face 120. _
The.flow restricting means 112 is received in the open mouth
63 in a manner such that the.lower face 118 extends ffom the
lower edge 50 of ﬁhe rear wall 20 to the lower edge 60 of
the rearmost wall 52, as shown in Figure 12. |

In Figure 13 there is.shown the suction cleaning head 100
with the flow restricting means 112 therein. in use on the
carpet 90.

In Figure 14 there is shown the suction cleaning head 100
having therein a flow restricting means 130. The flow
restricting means 130 has a forward face 132, a rear face
134, a lower face 136 aﬁd an upper face 138, as can 5e seen
in Figures 14 and 15. Tﬁe forward face 134 having the
passageways 122 located therein as described above.

The lower face 136 extends from a point above the lower edge

.50 of the rear wa11.20 to substantially the lower edge of

the rearmost wall 52, as is best seen in Figure 14. The

REPLACED

THIS "SHEET HAS BEEN




10

15

20

25

This Sheet Has Been Replaced

upper face 138 and lower face 136 are substantially
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parallel.

In Figure 16 theré is shown the suction cleaning head 100
with the flow restricting means 130.therein in use on the
cafpet 90. |

in Figure 17 there is sﬁown the suction cleaning head 100
having therein a  flow restricting means 150. The flow

restricting means 150 has a forward face 152, a rear face

154, a lower face 156 and an upper face 158, as shown in

Figure 17. 3 - e
Thelforward face 152 has the passageways 122 located therein
as- described above. The forward face 152 is substantially -
shorter in length than the rear face 154. The upper face
158 is substantially straight and flat thereby the lower

face 156 has a flat portion 160 and a curved portion 162.

The flat portion 160 is adjacent the rearmost wall 52 and

the curved portion 162 édjacent the rear wall 20, as shown

in Figure 17. The passageways 122 open into the curved

portion 162 of the lower face 156. The curved portion 162

meets the rear wall 20 at a point above the lower edge 50

thereof.

In Figures 18 and 20 there is shown the suction cleaning

head 100 having therein a flow restricting means 170. The

flow restricting means 170 has a forward face 172, a rear

face 174, a lower concave face 176 and an upper face 178, as

shown in Figures 19 and 20 especially.

A plurality of apertures 180 are provided extending from the
upper face 178 to the lower concave face 176 substantially

midway between the forward and rear faces 172 and 174
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In Figures 21 and 22 there is shown the suction cleaning

head 100 having therein a flow réstricting means 190.° The
flow restricting means 190 is substantially the same as the
flow restricting meéns 150 and like numerals denote like
parts. The major difference being that the forward face 152
of the flow restricting means 190 is flat and featureless.
Passageways 192 ére provided in the rear face 30 of the rear

wall 20 extending from a point higher than the upper f&ée

. 158 to the lower edge 50 of the rear wall 20, as can be seen

in Figure 22.

In use, the suction cleaning head 10 first has the flow
restrictihg means 16 fitted thereto by a user (not shown) so
as.to énclose the liquid chamber 14. The connecting means
40 is used to conﬂect the suction cleaning head 10 to the
tubular'handle in turn connected to a flexible suction hose
and wet suction source for thg recovery of iiquids.

The aperture 62 is connected to a source of preferably warm
or hot_éleaning liquid (not shown) via a flexible tube (not.
shown). The type of cleaniné ligquid is governed by the
surface to be cleaned and the type of soiling thereon.

The suction source is activated énd the open mouth 36 of the
suction chapber 12 placed against the carpet 90, as shown in
Figure 8. Air is drawn into the sﬁction chamber 12
predominantly under the side walls 22. Less air enters
under the foot 44 and edge 86 because of their larger
surface in contact with the carpet fibres 94 and the
compression. thereunder.

Accordingly, a sub-atmospheric pressure zone is crea-ed
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within the suction chamber 12. Normal atmospheric pressure

acting on the suction cleaning head 10 creates a downward
force thereon. This action compresses the carpet fibres 94
and creatés partial sealing under the foot-44 and edge 86.
The reinforcing member 82 prevents collapse of the forward
wall 18 and nairowing of the open mouth.36 whereas the flow
restricting means 16 holds the rear wall 20 in positibn.

As the sﬁction ¢leaning head 10 ié moved forward over the
carpet 90, as shown in Figure 8, fibres 94 are first
compressed under the foot 44. The fibres 94 are . -,
uncompréssed then within the open mouth 36 of the éﬁction
chamber 12. A recompression of the fibres 94 will occur
under the forward edge 84 of the flow restricting means 16.
The fibres 94 upon passing the forward edge 84 experience a
reduced compression and preferably contact the lower surface
76 of thé flow restricting means 16. The fibres.94 are
sﬁbsequently recompressed under the rearwardly projecting
edge 86.

The sub—atmosbheric pressure created within the suction

chamber'12 is transferred under the forward edge 84 to an

area under the lower surface 76. This is in turn

transferred to thé liquid chamber 14 by the passageways 78.
This causes cleaning liquid to be drawn into the liguid
chamber 14.

The cleaning liquid thereby drawn into the liquid chamber 14
first collects at the junction of the upper surface 74 and
the rearmost wall 52 forming a distribution channel. Once
sufficient liquid has been drawn thereinto the liquid is

drawn through the passageways 78 directly onto the fibres

REPLACED
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This arrangement having the passageways 78 positioned, in a -

94.

linear fashion, at a point remote to the point whereat the
cleaning liquid first collects upon entering the liquid
chamber 14 ensures the uniform transfer of cleaning liquid
to the carpet 90 across the width of the suction cleaning
head 10. The passage-of cleaning liquid into the liQuid
chamber 14 is dependent upon the internal diameter of the
tubing connecting the aperture 62 and the source of cleaning
liquid. The tubing is chosen so as to just f£ill the
distribution channel. This prevents wet patches én_the
carpet 90 due to dumping of cleaning liquid by gravity flow
upon deactivation of the wet suction source.

The fibres 94 are thereby wetted directly with cleaning
liquid often absorbing the same through a capilliary

action. Such wetting of the fibres 94 is characterised by
absolutely minimal temperature loss in the cleaning liquid
and more effective cleaning. Also, no high-preésure pump-is

needed- as sub-atmospheric pressure delivers the cleaning

liquid.

The re-compression qf the fibres 94 under the edge 86 may -
force the cleaning liquid deeper into the carpet 90 thereby
increasiné cleaning efficiency. The cleaning liquid is
subsequently left to "dwell"-in the carpet 90 and is not
immediately recovered as with prior art suction heads having
liquid distribution within the suction chamber. The
location of the liquid chamber 14 at a point external to the
suction chamber 12 makes this possible.

Upon the suction cleaning head 10 again passing over the
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area on either a forward stroke or a back stroke the
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cleaning liquid will be drawn from the carpet fibres 94 in
an uncompressed state in the open mouth 36 of the suction
chamber 12.

Recovery of the cleaning liquid on the backstroke is further
enhanced by the lower edge 42 whiph is forced downward by
atmospheric pressure acting on the suction cleaning-head 10
which squeezes the cleaning liguid from the carpet fibres 94
before they pass beneath the lower surface 48 of the foot
44. Cleaning liquid thereby collecting on the innper face 24

of the forward wall 18 is evacuated from the suction chamber

- 12 by the suction force therein.

On the backstroke further cleaning liquid will be
transferred to the carpet 90. This'wiil be worked into the
carpet 90 upon passing under the edge 84 and then drawn from
the fibres 94 into the suction chamber 12. The combiﬁation
of the short and long "dwell" time of cleaning liquid in the
carpet 90 gives hlghly efficient cleanlng thereof
4%+4£aenv&saged—%hat7the flow restricting means 16 ecould -be
set—permanently-in._place rather than-bglgg removable as-
rﬁéiea%eé~—heweves—ths—%a%e;—éées prov1de advantages for
cleaning of the suction cleaning head 10.

The use of the suction cleaning head 100 in combination with
the flow restricting means 112, 130, 150, 170 and 190 is
substantially the same as that described for the suction
cleaning head 10.

The spacer means 110 located in recesses 106 and 108 prevent
the narrowing of the open mouth 36 and prevent the rear wall

20 pulling away from the flow restricting means 112, 130,
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With reference to Figure 13 and flow restricting means 112

170 and 190.

" the operation is altered in the following ways. The

re-compression of the carpet fibres 94 under the lower edge
50 of the rear wall 20 is not substantialiy relieved before
the fibres 94 contact the lower face 118 of ﬁhé flow
restricting means 112. The foot 102 thereafter cbmprésses
the. £fibres 94 (when referring to the forward stroke).

With reference to Figure 16 and flow restricting means 130
the operation varies in the folloying ways. Dueito the
angle of the lower face 136 and its junctioﬁ with the rear
wéll 20 at a point above the lower edge 50 cleaning liquid
tends not to be delivered di#ectly onto the carpet 90 from‘
the passageways 122. ‘on denser'short pile or fe}t non-pile
type carpets a distribu;ion cavity may be formed.below the
rear face 30 of the rear wall 20 and the lower face 136.

This assists the distribution of cleahing liquid across a

~ carpet 90 if heavily matted with dirt, grease or the like.

It should be noted that the fibres 94 still do contact at
least part of the lowér face 136 of the flow restricting
means 130 in a relatively uncompressed state thereby being
able to accept tﬁe cieaning liquid.

With reference to Figure 17 and flow restricting means 150
the operation.ié substantially the same as that for flow
restricting meansllBO. The uncompressed carpet fibres 94
contact at least the flat portion 160 of the lower face 156
whereas the distribution cavity is formed beneath the curved.
portion 162 and adjacent the rear wall 20.

With reference to Figure 20 and flow restricting means 170
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the operation is substantially the same as that for flow

-~ 20 -

restricting ﬁeans 130. The cleaning liquid is delivered to
the carpet fibres 94 through apertures 180. The
distribution cavity may be formed under the concave lqwer
face 176 of the flow restricting means 170 when used on
denser short pile or felt non-pile type carpets.

With reférence to Figure 22 and flow restricting means 190
the oberation is substantiéiiy the same as that for flow
restficting means 150 with regard to the distribution
cavity. However, cleaning liquid is delivered éo the

distribution cavity through passageways 192 provided in the
rear face 30 of the rear wall 20.

It is té be understood that the liquid chamber 14 may be
provided also on the forward wall 18. Accordingly, the
proéedure employed will need to be reversed to maintain
cleaning efficiency. .

It is further to be understood that it is preferable to not

form a distribution cavity under the flow restricting means

112, 130, 150, 170 and 190 but that it may occur with denser
shorter pile or non-pile felt-type carpets.

It is envisaged that for carpets such as these.with limited
compression the lower edge 50 of the rear wall 20 or the
edgé 84 of the flow restrictiné means 16 will need to be
closer to that plane of the foot 44 and side walls 22.

It is still further envisaged that the rear wall of the
suction éhamber is spaced well away from the front wall,
preferably at least 20mm or greater tc create a much larger
area at_the suction mouth than conventional cleaning heads

previously disclosed in prior art, which typically have a
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operator fatigue when cleaning larger areas.

- 21 -
narrow gap of 10mm or less. The advantage gained by
enlarging the surface area of tne suction mouth is that,
during normél cleaning operations, a downward force is
exerted on the cleaning head by atmospheric pressure when
air is evacuated'frbﬁ within the suction chambef thus
eliminating the need for the operator to exert downward
force manually to assist recovery by squeezing excess
liquids, for example, from carpet fibres. This'overcomes
The present invention provides a suction cleanipg head
operating essentially beéause_of the difﬁerent rates of
compression of the carpet fibres and variations in the
resulting sealing effect in ﬁhe carpet.it is being used on.
These variations in sealing effect are due to thg varying
widths and heights of the different contact surfaces of the
suctioh cleaning head and to the extent and quantity of
carpet fibres being compressed beneath them, as describéd
previously.

Modifications and variations such as would be apparent to a

'skilled addressee are deemed within the scope of the present

invention.
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CLAIMS: ,

1. A suction cleaning head (10;100) comprising a suction chamber (12)
having an open mouth (36) and an outlet (38) adapted to be connected to an air
extraction means, a cleaning liquid chamber (14) located at a point external to the
suction chamber (10;100) and having an open mouth (63) and an inlet (62)
adapted to be connected to a supply of cleaning liQuid,' whereby a flow of said
liquid through said cleaning liquid chamber is established, characterised by flow
restricting means (16;112;130;150;170;190) adaptéd releasably to énéage with the
open mouth (63) of said cleaning liquid chamber (14) and to prevent flow of the
cleaning liquid from the chamber except through a plurality of passageways

(78;122;180;192) which enable said liquid to flow from the cleaning liquid

chamber (14) at a rate which is restricted by the dimensions of said passageways.

2. . Asuction cleaning head according to Claim 1, characterised in that the

cleaning liquid chamber (14) and the suction chamber (12) at least in part share
a common wall (20).

3. ." A suction cleaning head according to Claims 1 or 2, characterised in
that the suction chamber (12) is defined by forward, rear and side walls (18,20,22)

meeting at the outlet (38). at one end and forming the suction chamber open
mouth (36) at another end. )

4. A suction cleaning head according tb Claim 3, characterised in that the |
cleaning liquid chamber (14) is located across the rear wall (20) of the suction
chamber (12), the cleaning liquid éhaml;er-(14) being defined by a rearmost wall
(52), side walls (22) and the rear wall (20) of the suction chamber (12).

T

THIS SHEET HAS BEEW
REPLACED




23

3. A suction cleaning head according to Claim 3 or 4, characterised in
that the lower edges (42,46) of the forward and side walls (18,22) of the suction
chamber (12) define substantially a single flat plane.

6. A suction cleaning head according to any one of Claims 3 to 5,
characterised in that the forward wall (18) has provided at a lower edge (42) °

thereof a forwardly projecting foot (44) being substantially flat on an underside
(48) thereof.

7. A suction cleaning head according to Claims S and 6, characterised in
that the lower edge (50) of the rear wall (20) of the suction chamber (12) the
lower edge (60) of the and rearmost wall (52) of the cleaning liquid chamber (14)
define a plane located above and at an angle to that of the forward and side walls
(18,22) of the suction chamber (12).

8. A suction cleaning head according to Claim 7, characterised in that the

plurality of passageways (78) are formed in said flow restricting means (16).

9. A suction head according to Claim 8 characterised in that the flow
restricting means (16) when attached to the cleaning liquid chamber (14) defines

a distribution channel such that any cleaning liquid therein will gather first at the
rearmost wall (52).

10. A suction cleaning head according to Claim 9 wherein said

passageways (78) are disposed adjacent to the lower edge (50) of the rear wall
(20) of the suction chamber (12).

11. A suction cleaning head according to any one of Claims 8 to 10,

characterised in that the flow restricting means (16) has a rearwardly projecting

foot (86), a forward depending edge (84) and a base member (66) therebetween

R
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having a flat to mildly concave loWer surface (76), said passageways (78) being

formed in the base member (66) and communicating between the cleaning liquid

chamber (14) and lower surface (76).

12, A suction cleaning head according to any one of Claims 8 to 11,
characterised in that the flow restricting means (16) has provided thereon a
reinforcing member (82) such that when attached over thé cleaning liquid

chamber (14) the reinforcing member (82) [Srojects into the suction chamber (12)
and buts the forward wall (18) thereof.

13. A suction cleaning head according to any one of Claims 8 to 12,
characterised in that the base member (66) of the flow restricting means (16) has
provided on an ﬁpper surface (74) thereof a stud member (80) arranged so as to
be located between the rear wall (20) of the suction chamber (12) and rearmost

wall (52) of the cleaning liquid chamber when the flow restricting means (16) is
attached thereto.

14. A suction cleaning head according to any one of Claims 1 to 4,

characterised in that the flow restricting means (112;130;150;170;190) is received

within the open mouth (63) of the cleaning liquid chamber (14), the rearmost wall

(52) of the cleaning liquid chamber (14) being provided with a rearwardly
projecting foot (102).

15. A suction cleaning head according to Claim 14, characterised in that
the rearwardly projecting foot (102) lies in the same plane as that substantially

defined by the lower edges (42,46) of the forward and side walls (18,22) of the
suction chamber (12). '

16. A suction cleaning head according to Claim 13 or 14, characterised in

that a lower face (118) of the flow restricting means (112) when fitted in the open
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- mouth (63) of the cleaning liquid chamber (14) defines a plane from a lower edge

(50) of the rear wall (20) of the suction chamber (12) to the rearward projecting
foot (102) of the rearmost wall (52), the flow restricting means (112) having said

plurality of passageways (122) formed therein and communicating between the
cleaning liquid chamber (14) and the lower face (118).

17. A suction cleaning head according to claim-16, characterised in that
said passageways (122) are located adjacent the rear wall (20) of the suction
chamber (12), a distribution channel for cleaning liquid being formed_ by the flow
restricting means (112) and the rearmost wall (52). .

18. A suction cleaning head according to any one of Claims 14 to 17,
characterised in that the suction chambér (12) has located therein .one or more
épacer means (110), the forward wall (18) and rear wall (20) having provided
therein recesses (106,108) to receive the spacer means (110).

19. A suction cleaning head according to Claim 14 or 15, characterised in
that a lower face (136) of the flow restricting means (130) when fitted in the open
mouth (63) of the cleaning liquid chamber (14) defines a plane from a point
above a lower edge (50) of the rear wall (20) of the suction chamber (12) to the
rearwardly projecting foot (102) of the rearmost wall (52), the flow restrfcting
means (130) having said passageways (122) formed therein gpd communicating

between the cleaning liquid chamber (14) and said lower face (136).

20. A suction cleaning head according to Claim 19, characterised in that

said passageways (122) are located adjacent the rear wall (20) of the suction

‘chamber (12), a distribution channel for cleaning liquid being formed by the flow

restricting means (130) and the rearmost wall (52).
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21. A suction cleaning head according to Claim 14 or 15, characterised in
‘that a lower face (156) of the flow restricting means (150) when fitted in the open
mouth (63) of the cleaning liquid chamber (14) has both a flat surface (160) and
a curved surface (162),' the flow restricting means (150) having said passageways
(122) formed therein and communicating between the cleaning liquid chamber
(14) and said lower face (156). '

22. A suction cleaning head according to Claim 21, characterised in that
said passageways (122) are located adjacent the rear wall (20).of the suction
chamber (12), a distribution channel for cleaning liquid being formed by the flow -
restricting means (150) and the rearmost wall (52).

23. A suction cleaning head according to Claim 14 or 15, characterised in -
thé.t a lower face (176) of the flow restricting means (170) when fitted in the open
mouth (63) of the cleaning liquid chamber (14) has a concave surface, the flow
restricting means (170) having said passageways (180) formed therein and

communicating between the cleaning liquid chamber (14) and said lower face
(176).

24. .~ A suction cleaning head according to Claim 23, characterised in that
said passageways (180) are located substantially midway between the rear wall
(20) of the suction chamber (12) and the rearmost wall (52) of the cleaning liquid
chamber (14), a distribution channel for cleaning liquid being formed by the flow |
restricting means (170) and the rearmost wall (52).

25. A suction cleaning head according to any one of Claims 14 to 24,
characterised in that said passageways (192) are formed by grooves in the rear
wall (20) or in the rearmost wall (52) of the cleaning liquid chamber (12) in
combination with the flow restricting means (190). |
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