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The present invention relates to a ‘suction cleaning head.

ﬁi“eiﬁge uphol stery and the I|ike.

SUCTION CLEANING HEAD

DESCRIPTION

More particuiarly, 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 pile type rugs, upholstery and the

like.

FIELD OF THE INVENTION

Typically, one form of wet suction cleaning apparatus

presently_in use to clean carpets, floor coverings,
upholste?y.and the like is known as a hot water extraction
cleaner or carpef steam cleaner. Such apparatus typically
comp:ises a spray type cleaning head which is connected by a

flexible suction hose to a source of suction 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 reqaired temperatures may be sprayed 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 often triangular in shape
when viewed from the front or rear and enclesed at the sides
to form an open mouth suction chamber Qitg g+ tubular odtlet;

at the top. This outlet is connected to a suction source
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S10 FI ELD OF THE | NVENTI ON Typical ly, one form of wet
suction cleaning apparatus presently in use to clean carpets, floor
coverings, upholstery and the like is known as a hot water extraction
cl eaner or carpet steam cleaner. Such apparatus typically 15 conprises a
spray type cl eaning head which is connected by a flexible suction hose to a
sour ce of +AHetighNaciywpallow dfanddeoeatd ng fibdxibiei radulguiltssed t hat he dirt
or soils in suspension fromthe surfaces being cleaned. Such apparat us
separate pressure hose carries cleaning ligquids 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

‘U \

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

10 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.

15 A difficulpy with these spray type cleaning heads is the
possibility of overwetting tﬁe surface beiné cleaned causing
_shrinkage, staining or prolonged drying as the flow of
cleaning liquid must be regulated m&nually usiné the on/off
valve and it is possible for an inexperienced operaﬁor to

20 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

25 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.
This Sheet Has Been Replaced
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3aI58 conpri ses S at | eaning liquid tank which is 20 fitted with a
hi gh pressur@-11 Hs 1%”Scleaning | i quids at various required
t enper at ures ﬂ onto the surface being cleaned via jets

[

generally | oc cleaning head and connected to this punp with
a pressure hose. 25 The typical spray type cleaning head used in

conj UNcti N Al & EYREuILyARAALS 48 WSETLILIANY Aladd 30ARBAEEN
viewed fromthe front or rear "and encloséd at the sides
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
5 force occurs dﬁe to aémospheric pressure when air is
evacuated from within the head during the cleaning of
carpeted floor-surfaces.' Any downward force neededlto
.squeeze surplus cleaning liquid from carpet fibres must be
provided by the operator. This is.tiring énd uneven
10 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.

15 Another form of wet suction cleaning appératus 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

20 utilizes suction means 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.

25 PCT/AU88/00446 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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“to form an open nout h Suction chanber with a tubul ar out!| chis&beet i BEdReplaced

This outlet is connected to a suction source -2- through | e
and a flexible vacuum hose. A separate pressure hose carrie
I'n

liquids at various required tenperatufes to jets |ocated beh
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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

THIS SHEET HAS BEEM
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- deliver a fan shaped spray to the surface belng cleaned 5 The supply of
cleaning liquid is regulated manually by an t€d on/ of f

val ve. Cenerally the operator sprays cleanlng surface being
cl eaned whil st noving the cleaning hea formar stroke. Then
with the control valve off, the operatdr draws the cleaning 10 head
backwar ds Hﬁﬁg v | 0 | I 4 C caspehed
fl oor sur? 4% ejﬁggé % ggﬁgrngyEé%%ﬁihg %}%m ?éée géépeégn the
cleaning Read (G| f§h698 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

5 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

10 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

15 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.

26 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.

25 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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backwar d stroke which assists suction recovery by squeezing surplus
cleaning liquid fromthe carpet fibres. 15 Adifficulty with these spray
type cleaning heads is the possibility .of overwetting the surface being

cl eaned causi ng shrinkage, staining or prolonged drying as the flow of
cleaning liquid nmust be regulated manually using the on/off valve and it is
possible for an inexperienced operator to 20 m scal culate the quantity of

cleaning liquid reqU| red. An additionalé difficulty occurs when higher
t enperature

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 charﬁber 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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_cléaning liquids are required with spray type cleaning heads to accel erate

the cl eaning action on exceptionally dirty or greasy surfaces. This
difficulty is due to the reduction in 25 tenperature that occurs as the
cleaning liquid is discharged to atnosphere prior to comng into contact
with the surface being cleaned. The jets are nounted well above the surface
for effective spray coverage whi ch aggravates the cooling problem

7
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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.-3- Afurther difficulty with spray type cleaning heads is that they have a
very narrow openi ng between the front and back wal |l s of t TeisSkeetHa®BeciREdIdted

typically 6mmacross the entire width of the suction chanb
negligi ble dowmmward 5 force occurs Yue to at nmospheric prqualmmnmm
S evacqggggiéﬁgg1wﬁthin t he head during the cleaning of
Figure 4 is a cross-sectional side elevation of the suction
cleaning head of Figure 1;
Figure 5 is a cross-sectional side elevation of the suction
5 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
10 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
15 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;
20 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
25 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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car pet ed f ITa®EhestHaE B@aRepl@ARYy downward force needed to squeeze surplus

cleaning Ii t fibres nust be provided by the operator. This
is tiring aqtllmwnmtﬂmﬁressure may cause damage to ol der carpets. A
still further s the substanfial cost of high pressure punps
required to deliver cleaning liquid to the jets behind spray type cl eaning
heads and c¢heapivgl &eask and Milolarkestriatpugpmeans @fy FHIW D] bt kshyewn

occurs. 15 Another formof wet suction cleaning apparatus is disclosed
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

5 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

10 méans 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
15 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.
20 | 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
25 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

THIS SHEET HAS BEEN
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~in United Kingdom Patent Application Nos. 1,121,225 and 1, 2fils shess HudBeerReplaced
operates in a simlar manner to the nore conmmon form of hot
extraction cl eaner or carpet steam cleaner but wthout a hi giﬂ.‘!&ﬂﬂmu“ l“l
punp. This apparatus 20 wutilizes-sddti-on neans to supply an

cleaning liquid fromthe surface being cleaned. This form of apparatus

i ncor porlddt&¥ L£agrt 2¥nangpancpuseithdaradd0 an Simipeylsf, WhecFiflso is

di scl osed._ Further suction t¥pe cl eani ng_heads are disclosed in
| nt er nati®rt PatRAYS ADPREEAERGHSNOY and outer faces 34

The walls 18, 20 and 22 of the suction chamber 12 define an

open mouth 36.

5 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

10 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

15 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.

20 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.

25 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.

THIS SHEET HAS BEEN
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.25 PCT/ AUS8/ 00446 and PCT/ AUS8/00447. A difficulty withThisShesuFas Ben Regiaen

cl eani ng head or nozzle disclosed in United Klngdoanatent
1,121,225 and 1,291,138 is that the Eeg of cleaning quu
suction to a cross tube wth teeth I ke

(7]

across its w dth.

locati on pid Rl d N&fIEIEPof the rearmost wall 52 is again spaced

10

15

20

25

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 member 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 surface 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 pall 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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.chamber with an internal space to the front gad,rear grald s, of the nozzle,
causes any cleaning liquid discharged from5 € projections
to be imMediately lost to suction on either mll Iimg\ﬁmﬁl s tube. As the
normal operation of cleaning heads_ig forma s novenent a

substantial portion of cleaning I|qU| Is lost before it has tine to
t hor oughb aReRatIat£H Z%g%dfééﬂn&%ta%lq rg or fﬁé'feiﬂfg??ﬁh@emE{nBEQS of

the surface being cle An addi ti onal dlfflculty W t e suction type
cl eaningg82 engages the inner face 24 of the forward wall 18.
The rearwardly projecting edge 86 of the lower surface 76
lies in substantially the same plane as the ‘lower surface 48
5 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 plene.
In Figure 8 there is shown the suction cleaning head 10 in
use on a carpet 90. The carpet comprises a base 92 and
10. fibres 94 projecting therefrom. s |
In Figures 9 to 22 ehere 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
15 denote like parts.
The flow restricting bar 16 is not present in the suction.
cleaning head 100. The rearmost wall_52 has provided at its
1ewer edge 60 a reerwardly projecting foot 102 having a
lower surface 104. The lower surface 104 lies in
20 substantially the same plane as that defined by the lower
surface 48 of the foot 44 and the lower edges 46 of the side
walls 22, as can best be seen in Flgure 12. .
" The position of the lower edge 50 of the rear wall 20 in the
suction cleaning head 100 is substantially equivalent to -
25 thaﬁ 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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.heads or noz’zﬂlwedHaBeas&dﬂlach British Patent Applications Nos. 1,121,225

and 1,291, 138 ng air is continuously drawn into the nozzle
during nor nal from beneath both the front and rear walls
whi ch has an i a e coo Ing effectygeducing the efficiency of higher
tenperature cleaning liquids that are delivered centrally. A still further
di fficul tyosathdt kResedn G domeshending haabedr coaHceskes| D68 in
United Kingdom Patent 20 Application Nos. 1,121,225 and 1,291,138 is

caused byekhending 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
5 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
10 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
15 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
20 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
25 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
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cl ose proximty of the suction outlet to the centrally |oc %H;Q{ ss. tube g
and teeth |ike projections which causes cleaning liquid to I e
fromthe mddle limting the effective working width to typi H I .

heads of 25 this type. Such heads _arg therefore limted fo
| ower powered domestic cleaning apparatus and for smaller floor areas due
to the nanyspeeffoséi yegwanki nawardifaced 4 fassl syp¥ibRctliRg 3guCct i on

cl eaning head disclosed in International Patent Application NOs.

PCT/ AUB8/ (skhd51. Rl

In Figure 16 theré is shown the suction cleaning head 100

with the flow restricting means 130.therein in use on the
5 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 ﬁpper face 158, as shown in
. 10 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
15 face 156 has a flat portion 160 and a curved portion 162.
The flat portion 160 is adjacent the rearmosf 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
20 meets the reaf 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
25 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 facé 178 to the lower concave face 176 substantially

midway between the forward and rear faces 172 and 174
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. PCT/ AU88/ 00447 is that the cleaning liquid reception chanmber and'the~liquid -
delivery chanber are also both centrally | ocated and inmardgymﬁg@ﬁggxﬁk%ghm

the front and rear walls of the suction head in the samre ma '
centrally located 5 cross tube wrtRASteeth |ike projecti on%Mﬂ&m l”",
di sclosed in United Kingdom Patent Application Nos. 1,121,2
.respectively. :
In Figures 21 and 22 there is shown the suction cleaning
head 100 having therein a flow restricting means 190.- The
flow restricting means 190 is substantially the same as the
5 flow restricting means 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 are provided in the rear face 30 of the rear

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

10 . 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
15 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.
20 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
25 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

| THIS SHEET HAS BEEN
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‘1,292,138.TMB&E&&hﬁhﬁuEﬂﬁn@ﬁoned | nt ernational Patent Applications side,
wal | s have i n the liquid delivery chanber to reduce the rapid
| oss of cl eqmﬂummm‘ﬂﬁm to the suction chanbers on either side.
However, as'' operation of p®st cl eani ng heads, including suction
heads, is a forward and backward novenent, a substantial quantity of
cl eani'‘ngwithiihd thd Isure: i @iroviesnise nul 2 aneotishrmadua timp s plee k bcapreasute
suction chanmbers on both sides of the 15 <cleaning liquid delivery area
W t hi n tAetihgammg:Heasiiction 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.

5 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

- 10 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

15 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

20 chambér'12 is transferred under the forward edge 84 to an

area under the lower_éurface‘76. This is in turn

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

25 The cleaning liquid thereby drawn into the ligquid 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
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. This reduces the cleaning effect of the liquid and in particular renmoves

t he advantage of using higher tenperature liquids that requ 1§$%m9ﬂeﬁam L mmd
to act upon and di ssolve grease or ingrained soils from sur

removal . 20 A further difficulty witithe suction cleaning Eﬂﬂm
In International Patent Application Nos. PCT/AU88/ 00446 and

I s causedgly the baffles in the formof Y-shaped or V-shaped ribs or vanes
whi ch deflect incomng air sideways within the suction chanber.

This arrangement having the passageways 78 positioned, in a -
linear fashion, at a point remote to the point whereat the
cleaning liquid first collects upon entering the liquid

5 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

10 1liquid. 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

15 1liquid 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

20 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

+ 25 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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25 Thﬂ,%%hgaﬁ;slge&mﬂ@ce@om tioned substantially across the flow of air into
t he su | ch reduces the efficiency of the head due to the
sudden ection of the airflow and frictional |osses against
t hese ¢ faces. The noreg hat power and airflow are increased
t he nDre restrlctlve baffl es becone when conpared to a cl eani ng head
Wi thout area on either a forward stroke or a back stroke the
cleaning liquid will be drawn from the carpet fibres 94 in
an uncompressed state in the open mouth 36 of the suction
chamber 12.

5 Recovery of the cleaning liquid on the backstroke is further
enhanced by the lower edge 42 which is forced downward by
atmospheric pressure acting on the suction cleaning head 10
which squeezes the cleaning liquid from the carpet fibres 94
before they pass beneath the lower surface 48 of the foot

10 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
15 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
20 set-—permanently-in.place rather than-bglgg removable as.
rﬁéiea%eé~—heweves—ths—%a%e;—éees 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
25 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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restrictions. Typically suction heads of the kind disclosed are 200mm or
"less in effective working width and are used in conjunction_wdth | d

domestic cleaning apparatus. A still further difficulty wthy etﬁ%eeﬁl ace
heads is caused by the presence of an inner liquid receptioan mllﬂ || l
serving as a storage reservoir wthir el eani ng head. We |
acconpanyi ng source of suction is turned off, for exanple during enptying,

refilling dr/7Gadingth@®t, the contents of the inner liquid reception chanber

dunp by gravity flow onto the surface being cleaned in a series of over
With reference to Figure 13 and flow restricting means 112

" the operation is altered in the following ways. The
re-cbmpression of the carpet fibres 94 under the lower edge
5 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
10 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
15 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 heaﬁily matted with dirt, grease or the like.
It should be noted that the fibres 94 still do contact at
29 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
25 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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wet patches. The alternative is to drain the ipf.e nql [eSepvol Iy by -

di sconnecting or shutting off the liquid supply it ) r the
contents to be drawn away with the suction sounﬂ HEEU ing which is
time consum ng. The present invention provides simplified
cl eani ng -head that consists$ of two mai 20ceirponents and is suited for use
with any formof wet cleaning apparatus or wet suction source designed to
recover |i dqlieiomdeabhionuisdsibstantiladlyorest $amer alsartdert chomef ol
purposes. In addition te the above-nentioned cl eaning heads which are

speci fi cal Ineskeighbagt Beappl }34-1 i Fed Aleambnguligidd d paelbeeead there
are al so many types of .
the carpet fibres 94 through apertures 180. The

distribution cavity may be formed under the concave lqwer
5 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
10 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

15 proéedure employed will need to be reversed to maintain
cleaning efficiency. .

It is furthgr to be understood that it is preferable to not
form a distribution cavity under the flow restricﬁing means
112, 130, 150, 170 and 190 but that it may occur with denser

20 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.

25 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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. cleaning head designed for the application of steamwhich is generated by
vaporising water in a heating chanber, the steamthen bei ng expelled

t hrough 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

st eam generating which conprises a pa% of nmetal plates having electric
heati ng elenents enbedded t herein, t he | ower nost pl ate being forned

I Ronono SE R Seallet A SETLG5e DAL AA A i, fREnghcnp o0yt
?'h;egh regangtlt%O n?g} e‘?ﬁﬁ, Léma&é hoptaobgt tinel it d ok iBu LAt @sCeRRRGt With
during normal cleaning operations, a downward force is

exerted on the cleaning head by atmospheric pressure when
5 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
operator fatigue when cleaning larger areas. .
10 The present invention provides a suction cleanipg head
operating essentially beéause_of the difﬁerent rates of
coﬁpression 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 '
15 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

20 'skilled addressee are deemed within the scope of the present

invention.
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. 7 SUMVARY OF THE | NVENTION I n accordance with the invention we provide a

suction cleaning head conprising a suction chanber having an open nouth and
an outlet adapted to be.connected to an air extraction means, a cleaning
l'iquid chanber |ocated at a point external to the suction chanber and
havi ng an open nouth and an inlet adapted to be

22

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
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~connected to a supply of cleaning liquid, whereby a flow of said Iiquid

t hrough said cleaning liquid chanber is established, characterised by flow"
restricting nmeans adapted rel easably to engage with the open nouth of said
cleaning liquid chanber and to prevent flow of the cleaning liquid fromthe
chanber except through a plurality of passageways which enable said liquid
to flow fromthe cleaning |iquid chanber at a rate which is restricted by

t he di nensi.ons of said passageways. The present invention will now be

descri bed by way of exanple, with referenge to the acconpanyi ng draw ngs,

in which:-

N

S, 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
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‘FIGURE 1 is a front view of a suction cleaning head in accordance with a

first enbodi ment 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 héad of Figure 1; .Figure 4 is a cross-sectional side

el evation of the suction cleaning head of Figure 1;

24

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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. Figure 5 is a cross-sectional side elevation of the suction 5 cl eani ng
head of Figure 1 wth the flow restricting neans detached; Figure 6 is a
rear view of the suction cleaning head of Figure 1 with the flow
restricting neans renoved; Figure 7 is an upper perspective view of the
flow 10 restricting neans 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 carpet; 25

- 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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.Figure 9 is a front view of a suction cleaning head in accordance with a
second enbodi nent of the present invention 15 with sone 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

Figure 9; 20 Figure 12 is a cross-sectional side elevation.of the:suction
cl eani ng head of Figure 9;

26

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 -
thét 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). |

o .




Figure 13 is a cross-sectional side elevation of the suction cleaning head
of Figures 9 to 12 shown in use on a carpet; Figure 14 is a cross-sectional
side elevation of the suction 25 cl eaning head of Figure 9 having a
different flow restricting neans fitted therein; Figure 15 is a perspective
view of the flow restricting nmeans of Figure 14; Figure 16 is a
cross-sectional side elevation of the suction

- 27 -

ABSTRACT

SUCTION CLEANING HEAD

A suction cleaning head (10) characterised in that it comprises
a suction chamber (12) having an open mouth (36) and an outlet
(40) adapted to be connected to an air extraction means, a
cleaning liquid chamber (14) located at a point external to the
suction chamber (12) and having an open mouth (63) and an outlet.
(62) adapted to be connected to a supply of cleaning liquid, a
flow restricting means (16) adapted to engage the open mouth (63)

of the cleaning 1liguid chamber (14), and a -plurality of
passageways (78, 122, 192) to enable transfer of cleaning ligquid
from the cleaning liquid chamber (14) through or past the flow
restricting means (16). |

(Figure 4)
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tl eaning head and flow restricting neans of Figure 14 shown in use on a
carpet; Figure 17 is a cross-sectional side elevation of the suction
cl eaning head of Figure 9 having a further different flow 5 restricting

means fitted thereto; Figure 18 is a bottom plan vi ew ofryisREeeHits Bb@Replaced

cl eaning head of Figure 9 having a sti Illllféjrther di fferen[

i
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crestricting nmeans fitted thereto; Figure 19 is a perspective view of the
flowrestricting 10 neans of Figure 18; Figure 20 is a cross-sectional side
el evation of the suction cleaning head and flow restricting neans of
Figures 18 -and 19; Figure 21 is a bottom plan view of the suction cleaning
head 15 of Figure 9 having a still further different flow restricting
means fitted thereto; and 2/15

32
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Figure 22 is a cross-sectional side elevation of the suction cleaning head
and flow restricting neans of Figure 21 shown in .use on a carpet. 20

DESCRI PTION OF THE INVENTION In Figures 1 to 8 there is shown a suction

cl eaning head 10 in accordance with a first enbodi nent of the present

I nventi-on. The suction cleaning head 10 conprises a suction chanmber 12, a
cleaning liquid chanber 14 (hereinafteglfé referred to sinply as the liquid
chanber 14) and a fl ow

,
/7
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~rest.ri cting neans 16. The suction chanber 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. The rear wall 20 has an -10- inner face 28 and

an outer face 30. Simlarly, the side

4/15
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wal | s 22 have inner faces 32 and outer faces 34. The walls 18, 20 and 22 of
the suction chanber 12 define an open nouth 36. 5 The walls 18, 20 and 22
meet at a point renote fromthe open nouth 36 to forman outlet port 38

from whi ch extends a suction hose connecting nmeans 40. The connecting neans

40 is adapted to receive a detachabl e tubul ar handl e @hgshe uBeplased may
be connected via a flexible suction hosg/f@ 10 a wet sy “ I_l
i i P

designed to recover |iquids (not
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shomh). A lower edge 42 of the forward wall

18 has provided thereat a

forwardly projecting and el ongate foot 44. The si-de walls 22 each have a

| ower edge 46 located in the 15

side walls 22,

as can be best seen in Figure 5.

sanme plane as a | ower surface 48 of. the

foot 44. The rear wall 20 has a |ower edge 50 spaced.. F romthe
pl ane of the |lower surface 48 of the f&di544 and the ﬁﬁ ﬁﬁ]mi " ¢4 t he

FIG. 8 38
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20 The liquid chanber 14 is defined by the rear wall 20 of the suction
chanber, a rearnost wall 52, an upper wall 54 and the side walls 22, again
best seen in Figure 5. The rearnost wall 52 has an inner face 56, an outer
face 58 and a | ower edge 60. 25 The upper wall 54 has |ocated therein a
liquid entry aperture 62 capabl e of havi ng connect ethii §le¢ iaiBeot Répherdet 0 a

t ube neans (not shown) in turn connect e]c}ltso a source m"n Imn"l-m “ qui d

(not shown).

r . \
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The malls 20, 22 and 52 define an open nouth 63. -11- The | ower edge 60
of the rearnost wall 52 is again spaced upwardly fromthe plane of the

| ower surface 48 of the foot 44 and the | ower edges 46 of the side walls

- 22. However, the lower edge 60 is closer thereto than the |ower edge 50 .

8/15
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5 of the rear wall 20. The rear wall 20 and rearnpst wall 52 have
provided therein slots 64 adjacent the side walls 22, as can be seen in
Figure 6. The slots 64 allowthe flow restricting nmeans 16 to ‘be received
therein. 10 The flow restricting nmeans 16 conprises.a ase r1§91
upstanding forward and rear walls 68 and 70 respect PVAbE DaSTgeniegacsdy) | g
72, as is best seen in Figure 7. The base nenber 66 ﬁ %“ ﬂ l Frface 74
and a | ower 9/15 :
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surface 76. A plurality of passageways 78 are provided in 15 the base
menber 66 extending fromthe upper surface 74 to-the | ower surface 76. The
base nepber 66 al so has upstanding fromits upper surfacefden St er
80. The stud 80 does not touch or interconnect with the for g shlaced
wal I's, 68 and 70 respectively. 20 The forward wall 68 has mr' "
therefroma reinforcing nenber 82, agggam be seen in Figur ! '

The | ower surface 76 of the base nenber 66 has provided

R a5
18 16 92

50 90
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t hereon a depending forward edge 84 and a rearwardly projecting edge 86. 25
The side walls 72 have provided therein recesses 88 adjacent the forward
and rear walls, 68 and 70 respectively. The flow restricting nmeans 16
attaches to the liquid chanber 14 as shown in Figure 4 and substantially
encl oses the same. The recesses 88 and the stud nenber 80 engage the

11/15
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1 2- rear wall 20 and rearnost wall 52. The reinforcing nmenber 82 engages
the inner face 24 of the forward wall 18. The rearwardly projecting edge 86
of the lower surface 76 lies in substantially the sanme plane as the | ower
surface 48 5 of the foot 44 and the | ower edges 46 of the side walls 22,
as can be seen in Figure 4. The fdiﬁb/d1éhge 84 of the |lower surface 76 is

positioped upwardly fromthis plane. fo'e) ,
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In Figure 8 there is shown the suction cleaning head 10 in use on a carpet
90. The carpet conprises a base 92 and 10 fibres 94 projecting therefrom
In Figures 9 to 22 there is shown a suction cleaning head 100 i n accordance
with a second enbodi mrent of the present invention. The suction cleaning
head 100 is in part the sanme as the suction cleaning head 10 and |i ke
nunerals 15 denote like parts. The flow restricting bar 16 is not present
in the suction This Sheet Has Been Replaced

.

THIS SHEET HAS BEEN] -
REPLAGED
NM—W



cl eani ng head 100. The rearnost wall 52 has provided at its | ower edge 60 a
rearwardly projecting foot 102 having a | ower surface 104.. The | ower-
surface 104 lies in 20 substantially the same plane as that defined by t he
| ower surface 48 of the foot 44 and the | ower edges 46

22, as can best be seen in Figure 12. The position of tth

the rear wall 20 in the suction cleaning head 100 is sub [

equi valent to 25 that of the forward ddgedS84 in the suction cleaning head -
10

of

THIS SHEET HAS BEEM
 REPLACED




with the flow restricting neans 16 attached thereto. The inner face 24 of
the forward wall 18 has [ ocated therein a nunber- of recesses 106 that
extend fromthe | ower edge 42 thereof. The inner face 28 of the rear wall

20 al so has | ocated therein a correspondi ng nunber of recesses 108
extending fromthe | ower edge 50 thereof.

‘This Shee
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. A'spade™ neans 110 is received in corresponding pairs of recesses 106 &nd™

108, as can be best seen in Figures 11 and 5 12. The spacer neans 110
t hereby spaces the walls 18 and 20 apart. A flow restrifgtd i

'l B~
provided to fit into the open nouth 63 of the liquid CFBEEL%CE,Fﬂ gEEET
seen in Figures 11 and 12. The flow nestricting neans 314 has a 10 fof

face 114, a rear face 116, a lower face 118 and an uppqr |f aG8¢ MROSEhe
forward face 114 has |l ocated therein a

SUCTION CLEANING HEAD

DESCRIPTION

The present invention relatés to a ‘suction cleanihg head.
5 More particularly, the present invention relates to a
suction cleaning head intended for use with wet suction

apparatus to clean-carpets and other natural and synthetic

floor coverings including pile type rugs, upholstefy and the

like.

10 FIELD OF THE INVENTION

Typically, one form of wet suction cleaning apparatus
presently in use to clean carpets, floor coverings,

upholstery and the like is known as a hot water extraction
cleaner or carpet steam cleaner. Such apparatus typically

15 comprises a spray type cleaning head which is connected by a

flexible suction hose to a source of suction capable of
recovering 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

20 fitted with a high pressure pump such that cleaning liquids
at wvarious reéuired temperatures may be sprayed onto the

surface being cleaned via jets generally located.behind the

cleaning head and connected to this pump with a pressure

hose.

25 The typical spray type cleaning head used in conjunction

with this type of apparatus is often triangular in shape
when viewed from the front or rear and enclosed at the sides
to form an open mouth suction chamber with a tubular outlet

at the top. This outlet is connected to a suction source




plural sty of passageways 122 extendi ng between the | ower ¢
upper face 120. The flow restricting nmeans 112 is receivecﬁﬁggéﬁgfgggnmﬂggr
mouth 15 63 in a manner such that the |ower face 118 extgnds fromthe

| ower edge 50 of the rear wall 20 to the | ower edge 60 of treﬁﬁﬁ%ﬁg wal
52, as shown in Figure 12. In Figure 13 there is shown thg quction cleani g

J

head 100 with the flom/restrlctlng neans 112 therein.in ude on the 20
car pet 90. 2

through a hollow handle and a flexible vacuum hose. A
separate pressure hose carries cleaning liquids at various
required temperatures to jets located behind the head that

deliver a fan shaped spray to the surface being cleaned.

w

The supply of cleaning liquid is regu;ated manually by an

operator controlled on/off valve. Generally the operator

sprays cleaning liéuid 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

10 head backwards to suck up dissolved dirt or soils. 1In the
case of a carpeted floor surface, the operator generally
exerts a downward pressure on the cléaning head during the
backward stroke which assisté suction recovery by squeezing
surplus cleaning liguid from the carpet fibres.

15 A difficulry with these spréy 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 using the on/off
valve and it is possible for an ihexperienced operaror to

20 miscalculate the quanrity of cleaning ligquid 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

25 temperature that occurs as the cleaning liquid is discharged

to atmosphere prior to coming into contact with the surface

being cleaned. The jets are mounted well above the surface

for effective spray coverage which aggravates the cooling

problem.



In Figure 14 there is shown the suction cleaning head 10
flowrestricting neans 130. The flow restricting neans
face 132,
be seen 25 in Figures 14 and 15. The forward face 134 ha
passageways 122 | ocated therein as described above. The ljo
extends from a point above the |ower “edge 50 of the rear jwall
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they have a very narrow opening between the front and back

a rear face 134, a lower face 136 and an upper [f

walls of the suction mouth, typically émm across the entire
width of the suction chamber, so that negligible d;wnward
force occurs due to aﬁmospheric pressure when air is
evacuated from within the head du;ing 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 And 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 the 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 form of hot water extraction cleaner or carpet steam

cleaner but without a high pressure pump. This apparatus

utilizes suction means td'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 sﬁction type cleaning
heads are disclosed in International Patent Application Nos.
PCT/AU88/00446 and PCT/AU88/00447. |

A difficulty with the siction type cleaning head or nozzle
disclosed in United Kingdom Patent Application Nos..
1,122,225 and 1,291,138 is that the feed.of cleaning liquid

is drawn by suction to a cross tube with teeth 1like
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Figure 16 there is shown the suction cleaning head 100 with th
restricting nmeans 130 therein in use on the 5 car pet 90.
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projections that is centrally located within the nozzl

across its width. This centra; location within the suction
chamber with an internal space to the front andlreér walls
of the nozzle, causes any cleaning liquid disqha;géd from
the teeth like projections to be immediately lost to suction
on either side of the cross tube. As the 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 cleéhing
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 operafions
from beneath both the front and rear walls which has aﬁ
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 cleaning 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



In Figure 17 there is shown the suction cleaning head 100 han\ﬁPM’x\QHi\éEMTrS}EET
flow restricting neans 150. The flow restricting neans 150 has a forward
-face 152, a rear face 154, a |lower face 156 and an upper fate| 188, MAY 199 W
in 10 Figure 17. The forward face 152 has the passageways 122 | ocat ed

therein as descri bed above. The forward face 152 is substanii aty—storter
in length than the rear face 154. _The_upper face 158 is substantially

straight and flat thereby.the | ower

PCT/AU88/00447 is that the cleaning liquid reception chamber

and the liquid delivery chamber are also both centrally
located and inwardl& spaced from the front and rear walls of
the suction head in the same manner as the centrally located

5 cross tube with teeth like projections previously disclosed
in United Kingdom Patent Application Nos. 1,121,225 and
1,292,138. In the abovementioned International Patent
Applications side walls have been provided on the liquid
delivery chamber to reduce thejrapid loss of cleaning liquid

10 to the suction cﬁambers on either side. However, as the
normal 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 éhambers on both sides of the

15 cleaning liquid deiivery area within the cleaning head.

This reéuces the cleaning effect of the liquid and in
particular removes the advantage of using bigher temperature
liquids that require a dwell time to act upon and dissolve
greas€ or ingrained soils from surfaces prior to removal.

20 A further difficulty 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 wvanes which
deflect incoming air sideways within the suction chamber.

25 These baffles are'positioned substantially across the flow
of air into the suction mouth which reduces 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




15 face 156 has a flat portion 160 and a curved portion 162. %EEL:&CEMENT SHEET
portion 160 is adjacent the rearnost wall 52 and the curved portion 162

adj acent the rear wall 20, as shown in Figure 17. The passageways C12 2101996
into the curved portion 162 of the lower face 156. The curved! portion 162
20 nmeets the rear wall 20 at a point above the |ower edge 50 thérzof—tm

l

Figures 18 and 20 there is shown the s%?_tlon cl eani ng head 100 _havi ng
therein a flow restricting nmeans 170.

more restrictive baffles become when compared to a cleaning head without
restrictions. Typlcally suction heads of the kind disclosed are 200mm or less in
effective workmg 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 exar.nple during
emptying, refilling or adjustment, the contents of the inner liquid reception
chamber dump by gravity flow ontd 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
vaporisfng water in a heating chamber, the steam then being expelled 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.



flowrestricting neans 170 has a forward face 172, a reaﬁm
| ewer concave face 176 and an upper face 178, as shown i|n"J=gs:

especially. A plurality of apertures 180 are provided extgnding fromth
upper face 178 to the | ower concave face 176 substantialll yi rid dwhy’
the forward and rear faces 172 and 174

—_—

7

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 En inlet adapted to be
connected to a supply 'ot:' cleaning liquid, whereby a flow of said liquid through
said cleaning liquid chamber is established, characterised by flow restricting
means adapted releasably to éngage with the open mouth of said ¢leaning liquid
chamber and to prevent 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
embodiment 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;



respectively. In Figures 21 and 22 there is shown the sudREBhACENENTGH
100 having therein a flow restricting means 190. The flow n e

190 is substantially the same as the 5 flow restricting

e
i ke nunerals denote |ike parts. The major difference beijng 3ﬂit
forward face 152 of the flow restricting neans 190 is fl gt land.

_—

Passageways 192 are provided in the rear face 30 of the eaf wal I 20

extending froma point higher than the upper face
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Figure 4 is a cross—sectional side elevation of the suction
cleaning head of FPigure 1; |

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

Figure 6 is a4 rear view of the suction cleaning head of
Figure 1 with the flow restricting means removed;

Figure 7 is an upper perspective view of the flow
restricting means of Figuies 4 and S5;

Figure 8 is a cross~-sectional side elevation of the suction
cleaning head of Figures 1 to 4 shown in use on a carpet;
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 Figq;e 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'shown 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

*



10 158 to the | ower edge 50 of the rear wall 20, as can be sé&ﬁhﬁgﬁﬁ@m}§HEET
22. In use, the suction cleaning head 10 first has the flow riesitricting
means 16 fitted thereto by a user (not shown) so as to encl osje it hgglannghs
chanber 14. The connecting means 15 40 is used to connect thie lsuction

cl eaning head 10 to the tubular handle in turn connected to a ftexirbte
suction hose and wet suction sourcé for the recovery of |iquids. The

aperture 62, J:% £OMEH Shd F12d WS 1 % RIPLTEAR %' iBure 14 shown

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

5 restricting means fitted thereto;
Figure 18 is a bottom plan view of the suction cleaning head
of Figure 9 having é still furthér different flow

restricting means fitted thereto;

F;gure 19 is a perspective view of the flow restricfing
10 méans 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
15 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 restricting means of Figure 21 shown
in use on a carpet.

20 DESCRIPTION OF THE INVENTION

In Figﬁres 1 to 8 there is shown a suction cleaning head 10
in accordancé with a first embodiment of the present
invention. The suction cleaning head 10 comprises a suction
chamber 12, a cleaning liquid chamber 14 (hereinafter

25 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, qpe rear wall 20 has an




o | | REPLACEMENT SHEET|
or hot cleaning liquid (not shown) via a flexible tube (not |2 - -

type of cleaning liquid is governed by the surface to be cl ga eglga@ﬂlﬂg
type of soiling thereon. The suction source is activated an h E At h

36 of the suction chanber 12 pl aced agai nst the carpet 90, asishomn ln._
Figure 8. Air is drawn into the sugtian chanber 12 25 predém nantly under .
the side walls 22. Less air enters under the foot 44 and edge—86-because—of—
their | argglers Fdrces Rn@ORMAGL Lt Fadee :Ar petinfiles, Y4 rnd the

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, | '

5 The walls 18, 20 And 22 meet at a point remote from the'open
mogth 36 to form an outlet port 38 from which exten&s a
suction hose connecting means 40. The connecting meahs 40
i$ adapted to receive a detachable tubular handle (not
shown) which may be connected via a fléxible suction hose to

10 a wet suction source designed io 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

15 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.

20 The liquid chamber 14 is defined'by the rear wall 20 of the
suction chamber, a rearmost wall 52, an upper wall 54 and
the side walls 22, aééin best seen in Figure 5. The

rearmost wall 52 has an inner face 56, an outer face 58 and
a lower edge 60.

25 The upper wall 54 has located therein a ligquid entry

aperture 62 capable of having connected therein or thereto a

tube means {(not shown) in turn connected to a source of

cleaning liquid (not shown).

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



conpression thereunder. Accordingly, a sub-atnospheric press]ﬂﬂﬂﬁﬁaﬂwEgT SHEET

creat ed

acting on the suction cleaning head 10 creates a downward folce phEMaYMIe
This action conpresses the carpet fibres 94

10

15

20

16 - within the suction chanber 12. Nornal atnosphefTc pressure

._11_

The lower edge 60 of the rearmost wall 52 is again spaced
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 wali 52 have provided therein
slots 64 adjacent the side walls 22, as can be seen'iq
Figure 6. The slots 64 allow the flow restricting means 16
to be received therein.

The flow restricting means 16 comprises a base member 66,
upstanding forward 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 prov1ded in
the base member 66 extending from the upper surface 74 to
the lower surface 76. The base memﬁer.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 forw§rd‘§all 68 has p%ojecting 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



and creates partial sealing under the foot 44 and edge 86. RéEPLAQWbNT SHEET
rei nforci ng nenber 82 prevents col |l apse of the forward walj 18 and
narrow ng of the open nmouth 36 whereas the flow restricti neEGAMAS 1998 ds
the rear wall 20 in position. As the suction cleaning head 0 is noved
forward over the carpet 90, as shown in Figure 8, fibres 94 are fIrst 10
conpressed under the foot 44. The fijbres 94 are unconpressed.then within |
t he open nouth 36 of the suction chanber 12. A reconpression of the fibres
94 W || a@f wall 20 and rearmost wall 52. The reinforcing member

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
5 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 plane.
In Figure 8 there is shown the suction cleaning head 10 in
use on a carpet 90. The ¢arpet comprises a base 92 and
10. fibres 94 projecting therefrom. '
In Figures 9 to 22 gheré is shown a suction cleaning head
- 100 in accordance with a second_gmbodimeht of the present
invention. The suction cleaning head 100 is in part the
same as the suction cleaning head 10 and like numerals
15 denote like parts. |
The flow restricting bar 16 is not present in the suction.
cleaning head 100. The rearmos£ wall_52 has provided at its
lower edge 60 a reérwardly projecting foot 102 having a
lower surface 104. The lower surface 104 lies in
20 substantially the same plane as that defined by the lower
surface 48 of the fooé 44 and the lower edges 46 of the side
walls 22, as can éest be seen ih Figure 12.
"The position of the lower edge 50 of the rear wall 20 in the
suction cleaning head 100 is substantially equivalent to-
25 that 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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under the forward edge 84 of the fIOM/restrictihg'neans 16.
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upon passing the forward edge 84 experience a 15 reduced co

ression . and ..
preferably contact the |ower surface 76 of the flow restrictiing d@aﬁéﬂla$*€

The fibres 94 are subsequently reconpressed under the rearwar

edge 86. The sub-at nospheric presswraicreated within the suctjon 20
chanber 12 is transferred under the forward edge 84 to an are
| over surfiRETH Hxeins § Fpesponding number of recesses 108

extending from the lower edge 50 thereof.
‘A spacer means 110 is réceived in cprresponding pairs of
recesses 106 and 108, as can be best seen in Figures 11 and
5 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 sSeen in
Figures 11 and 12. The flow restricting means 112 has a
10 forward face 114, a rear face 116, a lower face 118 and an
upper face 120. The forward face 114 has located fherein 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
15 63 in a manner such that the.lower face 118 extends ffom the
lower edge 50 of the rear wall 20 to the lower edge 60 of
the rearmost wall 52, as shown in Figure 12.
In Figure 13 there is.shown thé suction cleaning head 100
with the flow restricting means 112 therein.in use on the
20 carpet ?0.
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 forwarq face 152, a rear face
'134, a lower face 136 aﬁd an upper face 138, as can be seen
25 in Figures 14 and 15. The 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 wall.20 to substantially the lower edge of

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

\_Dbrojecting
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transferred to the |iquid chanber 14 by the passageways 78. -This causes

cleaning liquid to be.drawn into the liquid chanber 14. 25 JREP[CA E
liquid thereby drawn into the liquid chanber 14 first coll egt a{@?ﬁgéw SHEET
Re

di stribution channel. once sufficient liquid has been drawn}t
liquid is drawn through the passageways 78 directly onto th Lbres _
- 14 - '

junction of the upper surface 74 and the rearnost wall 52 fprm
eba Ry ¢

U

upper face 138 and lower face 136 are substantially
parallel. |

In Figure 16 there is shown the suction cleaning head 100
with the flow restricting means 130 therein in use on-the

5 cafpet 90.

in Figure 17 there is shown the suction cleaning head 100
having therein a flow restricting means 150. The fiow
restricting means 150 has a‘forward face.152,_a rear face

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

10 Figure 17.

The'forward 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

15 face 156 has a flat portion 160 and a curved portion 162.
The flat portion 160 is adjacent the rearmosﬁ 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

20 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

25 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 substantiallv

midway between the forward and rear faces 172 and 174




Thi s arrangenent having the passageways 78 positioned, in a REFL%EMENWSHEET
| + L.l

at a point renote to the point whereat the cleaning |liquid
upon entering the liquid 5 chanber 14 ensures the uniformt

a
.cleaning liquid to the carpet 90 across the width of the su t'oﬂﬁiﬁgﬁﬁﬁﬁﬁ

head 10. The passage of cleaning liquid into the liquid cha
dependent upon the internal dianeter of the
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respectively.

In Figures 21 and 22 there is shown the suction cleaning

head 100 having therein a flow restricting means 190.

.The

flow restricting means 190 is substantially the same as the

5 flow restricting means 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 are provided in the rear face 30 of the rear

wall 20 extending from a point higher than the upper faﬁe

10 . 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

restricting means 16 fitted thereto by a user (not shown) so

as to enclose the liquid chamber 14. The connecting means

15 40 is used to connect the suction cleaning head 10 to

the

tubular handle in turn connected to a flexible suction hose

and wet suction source for the recovery of liquids.

The aperture 62 is connected to a source of preferably warm

or hot_éleaning ligquid (not shown) via a flexible tube (not

20 shown). The type of cleaning liquid is governed by the

surface to be cleaned and the type of soiling thereon.

The suction source is activated and the open mouth 36

of the

suction chamber 12 placed against the carpet 90, as shown in

Figure 8. Air is drawn into the suction chamber 12

25 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




t ubi ng connecting the aperture 62 and the source of cleaning
tubing is chosen so as to just fill the distribution channel.

wet patches on the carpet 90 due to dunping of cleaning liquid by gqgﬁ

fl ow upon deactivation of the wet suction source. The fibres ﬁgm
wetted directly with cleaning 15 liquid often absorbing the sp

capilliary action. Such wetting of the fibres 94 is characteyised by
absol utely mi ni mal tenperature los3 1% the cleaning liquid

15

20
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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 creates partial sealing under the foot 44 and edge 86.
The reinforcing member 82 prevents collapse of the forward
wall 18 and narrowing of the open mouth.36 whereas the flow -
restricting means 16 holds the rear wall 20 in'positiﬁn.

As the sﬁction ¢cleaning 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. -
uncompressed then within the open mouth 36 of the gﬁction

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 the flow restricting means 16. The fibres 94 are
subsequently recompressed under the rearwardly projecting
edge 86.

The sub~atmospheric pressure created'within the suction

chambér 12 is transferred under the forward edge 84 to an

area under the lower surface 76. This is in turn

transferred to the liquid chamber 14 by the passageways 78.

This causes cleaning liquid to be drawn into the liquid

chamber 14.

The cleaning liquid thereby drawn into the liguid 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



and nore effective cleaning. Also, no high-pressure punp is needed. as
sub- at nospheric pressure delivers the cleaning 20 |I|iquid. n LA&&HAENT‘SHEET
re-conpression of the fibres 94 under the edge 86 nay force CHean-he
l'iquid deeper into the carpet 90 thereby increasing cleaning efficiengy,,,
The cleaning liquid is subsequently left to "dwell" in the ch pe@gbﬁf_rﬁPQS
not 25 imedi ately recovered as with_prior art suction heads}having |iquid
distribution within the suction chanbér= The

-

94.

This afrangement having the péssagéways 78 positioned, in a -
linear fashion, at a point remote to the point whereat the
cleaning liquid first collects upon entering the liquid

5 chamber 14 ensures the uniform transfer of cleaning liquid
to the carpet 920 acrosé the width of the suction cleaning
head 10. The passage'of cleaning liquid into the 1iquid
chamber 14 is depéendent upon the internal diameter of the
tubing connecting the aperture 62 and the source of cleaning

10 1liquid. The tubing is chosen so as to just fill 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

15 1liquid often absorbing the same through a capilXliary
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-pressure pump is

needed. as sub-atmospheric pressure delivers the cleaning
20 liquid.
fhe re-compression qf the fibres 94 under the edge 86 may
force the cleaning liquid deeper into ﬁhe carpet 90 thereby
increasing cleaning efficiency. Tﬁé'cleaning liquid is
subsequently left to "dwell" in the.carﬁet 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



| ocation of the: quui d chanber 14 at a point external to the SIRLEPLAQEMENT SHEET
chanber 12 make L psal bl e. Upon the suction cleaning heaq JU agaim
passi ng o “\Hﬁ CEMENT SHEET area on either a forward strd)&;

400
back strok I|qU|d will be drawn fromthe carpet [fijbres i'(%o

- 18 -

area on either a forward stroke or a back stroke the

cleaning liquid will be drawn from the carpet fibres 94 in

an uncompressed state in the open mouth 36 of the.suction

chamber 12.

5 Recovery of the cleaning liquid on the backstroke is further
enhanced by the lower edge 42 whiph is forced downward by
atmospheric pressuré'acting on the suction cleaning.head 10
whicp sqgueezes the éleaning liquid from the carpet fibres 94

before they pass beneath the lower surface 48 of the foot

10 44. Cleaning liquid thereby collecting on the inner 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 will be worked into the

15 carpet 90 upon passing under the edge 84 and then drawn from

the fibres 94 into the suction chamber 12. The combination

of the short and long "“"dwell™" tlme of cleanlng liquid in the
carpet 90 gives hlghly efficient cleanlng thereof

JR&ésﬂeavisaged—%hatyﬁhe flow restricting means 16 eeould be

20 -set-—permanently in.place rather thannbeihé removable as.

-z/

atle

rné&ea%eé——heweve;—the—;atef—éees p*ovxde 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

25 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 ovben mouth 36 and prevent the rear wall

20 pulling away from the flow restricting means 112, 130,

, THIS SHEET HAS BEEN
REPLACED




an unconpressed state in the open nouth 36 of the suction chiﬁﬂ@ACﬂMEﬁﬂ‘SHEEf
Recovery of the cleaning liquid on the backstroke is furtherj gnfranced-by

the | ower edge 42 which is forced dowward by atnospheric pr

es(s '
on the suction cleaning head 10 whi ch squeezes the cleaning |iq3?§’?$%#?ghe
carpet fibres 94 before they pass beneath the | ower surface !48.-ef--t-he.foot

44, Ceaning liquid thereby coIIecflh% on the inner face 24 iof the forward
wal | 18 ig;6vacyajgd fromthe suction chamber - '

With reference to Figure 13 and flow restricting means 112

the operation is altered in the following ways. The

re-compression of the carpet fibres 94 under the iower edge
5 50 of the rear wall 20 is not substantialiy relieved sefore

the fibres 94 contact the lower face 118 of the flow

restricting means 112. The foot 102 thereafter compresses

the. fibres 94 (when referring to the forward stroke).

With reference to Figure 16 and flow restricting means 130
10 the operation varies in the folloying ways. Due.to the

angle of the lower face 136 and its junction with the rear

well 20 at a point above the lower edge 50 cleaning liquid

tends not to be delivered directly onto the carpet 90 from

the passageways 122. ‘on denser short pile or felt non-pile

15 +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_ac;oss a
carpet %0 if hea&ily mattea with dirt, grease or the like.
It should be noted that the fibres 94 still do contact at

20 least part of the lower face 136 of the flow restricting

means 130 in a relatively uncompressed state thereby being

able to accept the cleaning ligquid.
With reference to Pigure 17 and flow restricting means 150

the operation is substantially the same as that for flow

25 restricting means 130. 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 Flgure 20 and flow restricting means 170



12 by the suction force therein. On the backstroke further c
wll be transferred to the carpet 90. This will be worked inf

90 upon passing under the edge 84 and then drawn fromthe fip

t he suction chanber 12. The conbi nation of the short and | on
of cleaning liquid in the carpet 90 gives highly efficient c
thereof. The flow restricting nmeans 16 are renovabl e t hereby

QO
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to provide:

-

advant ages for cleaning of the suctioBdOcleani ng head

the  operation is substantially the same as that for flow

restricting means 130. The cleaning liquid is delivered to

the carpet fibres 94 through apertures 180. Tﬁe

distribution cavity may be formed under the concave lower

5 face 176 of the flow restricting means 170 when used on

denser short pile or felt non-pile type carpets.

With reference to Figure 22 and flow restricting means 190

the oéeration is substantiélly the same as that for flow

restricting means 150 with regard to the distribution

10 cavity. However, cleaning liquid is delivered to

the

distribution cavity through passageways 192 provided in the

rear face 30 oflthe rear wall 20.

It is to be understood that the liquid chamber 14

may be

provided also on the forward wall 18. Accordingly, the

15 procedure 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

20 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

edge 84 of the flow restricting means 16 will need to be

closer to that plane of the foot 44 and side walls 22.

25 It is still further envisaged that the rear wall of the

suction chamber 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 cieaning heads

previously disclose¢ in prior art, which typicallyv have a




10. The use of the suction cleaning head 100 in conbination ﬁtﬁﬂhﬁiﬂ.
restricting means 112, 130, 150, 170 and 190 is substanti al 2af

NTXRHEET

t hat described for the suction cleaning head 10. The spacer |nmgans 110

| ocated in recesses 106 and 108 prevent the narrowi ng of th¢ op&r MAYt 19986

and prevent the rear wall 20 pulling away fromthe flow resfrijcti ng neans

112, 130,

10

15

20

25

operator fatigue when cleaning larger areas.

...21_
narrow gap of 1lO0mm or less. The advantage gained py
enlarging the surface area of tne suction mouth is that,
during normal 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 io assist recovery by squeezing excess
liquids, for example, from carpet fibres. This overcomes
The present invention provides a suction cIeanipg head
operating essentially because of the difﬁerent rates of ’
compression of the carpet fibres and variations in the
resulting sealing effect iq ﬁhe carpet.it is being used on.
These variations in sealing effect are due to the varying
widths and heights of the different contact surfaces of the
suctioﬁ cleaning head and to the extent and quantity of
carpet fibres being compressed beneath them, as described

previously.

Modifijcations and variations such as would be apparent to a

skilled addressee are deemed within the scope of the present

invention.




- 19 - 170 and 190. Wth reference to Figure 13 and flow restricting _neans

112 the operation is altered in the foll ow ng ways. The re ' ET
the carpet fibres 94 under the lower edge 5 50 of the rea Aegﬁmﬁ]'g" Ll
substantially relieved before the fibres 94 contact the |lo face 118 of
the flow | y 0 MAY 1996

15




restricting neans 112. The foot 102 thereafter conpresses the fibres 94

(when referring to the forward stroke). Wth reference to F)leemts}mg*f

flowrestricting neans 130 10 the operation varies in the f
Due to the angle of the |lower face 136 and its junction with the rear wall
20 at a point above the |ower edge 50 cleaning liquid tends|npt GDME 595
delivered directly onto the carpet 90 fromthe passageways 12P. on denser
short pile or felt non-pile 15 type caflfets a distribution <“aV|ty may be

formed bel ow t he
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rear face 30 of the rear wall 20 and the | ower face 136
distribution of cleaning liquid across a carpet 90 if h

REPLACERE ok

dirt, grease or the like. It should be noted that the fifb es 94 still d

contact at 20 |east part of the |lower face 136 of the
means 130 in a relatively unconpressed state thereby beijn
the cleaning liquid. Wth reference to Figure 17 and fl

| pwin'e AN BFbng

able to acce

D

150-the operation is substantially ghessane as that for {f]low

t

W Testrictlng nea




25 restricting nmeans 130. The unconpressed carpet fibres 94 contact at
| east the flat portion 160 of the |ower face 156 whereas the et ' '
cavity is formed beneath the curved portion 162 and adj acent
20. Wth reference to Figure 20 and flow restricting neans 170,
operation is substantially the same as that for flow '

4/15 !




restricting neans 130. The cleaning liquid is delivered to the carpet
fibres 94 through apertures 180. The distribution cavity may be forned

under the concave |ower 5 face 176 of the flowrestrictin
used on denser short pile or felt non-pile type carpets. W

REPEACEMENT'S
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Figure 22 and flow restricting neans 190 the operation is sybj

sane as that for flowrestricting neans 150 with regard to
10 cavity. However, cleaning liquid i 8/d8livered to the

h{

tantially the
e @i B MAYOgDE 0N




di stribution cavity through passageways 192 provided in the rear face 30 of
the rear wall 20. It is to be understood that the |iquid cResber. 14 nay be
provi ded also on the forward wall 18. Accordingly, the 15 FREEBAQFE% BT
enpl oyed will need to be reversed to maintain cleaning effi M_
further to be understood that it is prg f? rable to not formja bs%&ﬁgutlon
cavity under the flow restricting neans fz 130, 150, 170

it may occur with denser
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20 shorter pile or non-pile felt-type carpets. It is envisaged that for
carpets such as these with [imted conpression the | ower edge 50 of the
rear wall 20 or the edge 84 of the flow restricting nmeans 16 vt !

be closer to that plane of the foot 44 and side walls 22. 2 R‘ﬁPLA@R@}Tﬂ %HEET
further envisaged that the rear wall of the suction chanber | s spaced well

away framthe front wall, preferably at | east 20mm or great t oQ GrigAY 69%
much | arger area at the suction nouth tharb conventi onal cl eahijhg heads




" previously disclosed in prior art, which typically have a|REPLACEMENT SHEET
gap of 10mmor |ess. The advantage gai ned by enlarging thg qurfacearea o

the suction nouth is that, during normal cleaning operaticns,‘agq@&@gﬁnp
force is exerted on the cleaning head by atnospheric presgurie en

8/15




5 air is evacuated fromw thin the suction chanber thus elimnating the
need for the operator to exert downward force manually to ass r {: :
by squeezi ng excess |liquids, for exanple, fromcarpet fibres. I?EW@WEN?‘ SHEET
overcones operator fatigue when cleaning |arger areas. 10 Thg present

i nvention provides a suction cleaning head operating essentialll BScHAE&TH
the different rates of conpression of the carpet fibres and varjations in
the resulting sealing effect in the carg/e{sit i s being used oh.

-




These variations in sealing effect are due to the varying 15 widths and

hei ghts.of the different contact surfaces of the suction clear-rg—hend—and
to the extent and quantity of carpet fibres being conpresseREBbAhEhﬂﬂﬂmgﬂﬁET
as described previously. Mdifications and variations such |ag Wourd be

apparent to a 20 skilled addressee are deened within the sgoge (9‘5’ VAL TS
present invention. 25
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area on either a forward stroke or a back stroke the
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 which is forced downward by
atmospheric pressure acting on the suction cleaning head 10
which squeezes the cleaning liquid from the carpet fibres 94
before they pass beneath the lower surface 48 of the foot
44. Cleaning liquid thereby collecting on the inner face 24
of the forward wall 18 is evacuated from the suction chamber
12 by the suction force therein.

On the backstroke further cleaning ligquid will be
transferred to the carpet 90. This will 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 combination
of the short and long "dwell" time of cleaning ligquid in the
carpet 90 gives highly efficient cleaning thereof.

The flow restricting means 16 are removable thereby to
provide 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,



