«» UK Patent Application .- GB «

2140153 A

(43) Application published 21 Nov 1984

(21} Application No 8404644

(22} Dateoffiling 22 Feb 1984

(30) Priority data

(33) JP

(31) 58/030200 (32) 1Mar1983

(71) Applicants
Glenn Chan & Partners Ltd (Hong Kong),
1005 Star House, Salisbury Road, Kowloon, Hong Kong

(72) Inventor
Takayoshi lkusawa

(74) Agentand/or Address for Service
Forrester, Ketley & Co., Forrester House, 52 Bounds Green
Road, London N112EY

(51) INTCL®
F24C 15/20

(62) Domesticclassification
F4V B3DB4DB4E
B1R 203301302304412341414144163AJ

{56) Documents cited
GB A 2105841
GB 1010937

GB 1588697 GB 1350857

(68) Field of search
F4av B1R B2P

.{54) Improvementsin orrelating to extractors

(57) Apparatusforsupplying a mixture of water and detergent from a spray nozzle (7) of an extractor for extracting and
cleaning hot fumes generated during use of a cooking appliance (2) comprises a main tank (13}, a ballcock (12) for
supplying water to the main tank (13), a detergent tank (14), means (P4} for feeding detergent from the detergent tank
{14) to the main tank {13), whereby, in use, the water and the detergent are mixed in the main tank (13) to make the water
saturated with the detergent, a feed pipe (17) connected to the main tank (13), a delivery pipe (18) connected to the feed
pipe (17), apump (P,) being provided in the delivery pipe (18), and means (19) for supplying the mixture of water and

detergentfrom the delivery pipe (18) to the spray nozzle (7).

1 Fig.1.
N 9
N 2“8/1
23
> L1
E277 bV "
30 = 3 f_~
AR
31/% s
v L2 i
1 (] IF_‘Z l
I -1
P2
S
- 1€ V1

VEGLOrL ¢ 99



2120153

Py
1% .
/
R

J

?
1 vy
=
&
S~
n l
(o'}
=l .L [
N S
(s o] m
S NI
\ % \ S -
1 N l
RN
LAIANN

T,




2/2
| S
NANNN \\\\_\\\\\\\/4\\! AN ANNNNN
i .f —!\/[4/1:\ — |




GB 2140 153 A 1

SPECIFICATION
Improvementsin or relating to extractors

5 THISINVENTION relates to improvementsin or
relating to extractors, and, in particular, to an extractor
in which hot exhaust smoke or air containing oils and
fats emitted by a heat-generating cooking appliance,
such as arange or fryer, is sucked through an intake

10 portlocated forexampleinthelowerregion ofthe
extractor main body, a mixture of waterand detergent
is sprayed from a spray nozzle through the hot exhaust
air, means such as a rotary baffle are used to remove
waterdrops containing oils and fats from the exhaust

15 airandthen cleaned airis discharged into the
atmosphere.

In a previously proposed extractor, the apparatus
which automatically feeds a mixture of water and
detergentto an exhaust air cleaning spray nozzle

20 provided in the extractor has a complex construction.
The apparatus comprises a complexarray of piping,
valves and other components which are disposedin a
control box separately from the extractor body itself.
In use, a mixture of water and detergent is automati-

25 cally supplied to the spray nozzle through a circulation
pipeline, a water screen isformed in the hot exhaust
airby spraying the water, the hot exhaust air is cooled
and cleaned through removal of oils, fats and mois-
ture therefrom by means of a rotary baffle, the used

30 water is allowed to drain and is then recovered by
means of a circulation water feeder and continuously
fedto the spray nozzle.

This previously proposed extractor has the dis-
advantage that the water feeder is complexand

35 therefore expensive and difficult to install and
operate.

Accordingly, itis an object of the presentinvention
to enable the provision of an extractor whereby the
above disadvantages may be overcome or atleast

40 mitigated.

According to afirst aspect of the present invention
there is provided an extractor for extracting and
cleaning fumes generated during use of acooking
appliance, which extractor comprises means for

45 aspirating fumes from the region of a cooking
appliance, a spray nozzle, meansfor supplying a
mixture of water and detergent from the spray nozzle
into the path of the fumes, which supply means
comprises a reservoir, means for supplying water to

50 the reservair, means for supplying detergentto the
reservoir and means for delivering a mixture of the
water and the detergent from the spray nozzle of the
extractor, means for recovering water and detergent
from the fumes and means for discharging the

55 extracted cleaned fumes into the atmosphere.

According to a second aspect of the present
invention there is provided apparatus for supplying a
mixture of water and detergent from a spray nozzle of
an extractor, which supply apparatus comprises a

60 reservoir, means for supplying water to the reservoir,

means for supplying detergent to the reservoir and
means for delivering a mixture of the water and the

detergentfrom a spray nozzle of an extractor.

According to athird aspect of the presentinvention

65 thereis provided apparatus for supplying a mixture of
water and detergent from a spray nozzle of an
extractor for extracting and cleaning hot fumes
generated during use of a cooking appliance, which
supply apparatus comprises a main tank, a ballcock

70 for supplying water to the main tank, a detergent tank,
means forfeeding detergent from the detergenttank
to the main tank, whereby, in use, the water and the
detergent are mixed in the main tank to make the
water saturated with the detergent, a feed pipe

75 connected to the main tank, a delivery pipe connected
to the feed pipe, a pump being provided in the delivery
pipe, and means for supplying the mixture of water
and detergent from the delivery pipe to the spray
nozzle.

80 Thus,the maintank can beinstalled in the kitchen in
such away that it does not disturb the installation of
cooking appliances.

The presentinvention enables the provision ofa
comparatively inexpensive and simple to use extrac-

856 torsystem.

For a better understanding of the presentinvention,
and to show how the same may be putinto effect,
reference will now be made, by way of example, to the
accompanying drawings, in which:

90 FIGURE 1is aschematic side view of an extractor
system in accordance with the invention,

FIGURE 2is an enlarged view from the other side of
the extractor main body, and

FIGURE 3is a partial front view of the extractor main

95 body.

An extractor main body 1is disposed immediately
above a heat-generating cooking appliance 2, such as
arange, fryer, griddle, broileror ovenin a hotel or
restaurant kitchen. Below the main body 1 ahood 3is
arranged to draw in the hot, oil and fat bearing fumes
orsmoke generated during use of the appliance 2. A
drawer type sliding door 4 is provided on an opening
formed in the body 1inside the hood 3. Above the door
4is disposed afiltering chamber 6 for filtering the hot
exhaust air which ascends through a circuitous air
passage 5. A spray nozzle from which a detergentand
water mixture is sprayed into the hot exhaust airto
cool and clean the airis disposed at one side of the
filtering chamber 6. A rotary baffle 8 is disposed above
110 the nozzleto remove droplets of water and emulsified

fats from the hot exhaust air. An exhaust flue 10
provided with a fire damper 9 is in communication
with the upper side of the rotary baffle 8 which rotates
ata high speed due to exhaustair current. The

115 dehumidified and cleaned air is taken into the exhaust

flue 10 and discharged into the atmosphere through a
ductis connected to the exhaust flue andis provided
with a suctionfan. The fire damper 9 remains open
under normal operating conditions but automatically

120 closesinthe event of fire or power failure to mimimise

fire damage or hazards.

A maintank 13 for supplying the detergent-water
mixture to the spray nozzle and a detachable deter-
genttank 14 are provided elsewhere inthe kitchen or

100

105

The drawing(s) originally filed was (were)} informal and the print here reproduced is taken
from a later filed formal copy.
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cooking area and are preferably at a high level, for
example, at aboutthe same level as the spray nozzle 7
asshown. A ball-cock 12is provided in the main tank
13and a water feed pipe 11 for supplying mains or
otherwater is connected to the tank. Detergent is
supplied from the detergent fank 14 to the main tank
13 by means of a detergent supply pump P; through a
detergent feed pipe 16 provided with a solenoid valve
Ve. The detergent-water mixture is obtained when the
detergent thus supplied and the mains or other water
which is supplied through the water feed pipe are
mixed inthe main tank 13.

A detergent-water mixture feed pipe 17 is connected
to the main tank 13. A solenoid valve V; which
automatically opens and closes underthe control of a
timeris provided in this feed pipe 17 on the supply
side. A strainer S and a delivery pipe 18inwhich a
pump P, which may be self-priming, is provided are
connected to the delivery side of the feed pipe 17. A
solenoid valve V3 is provided in the vertical feed pipe

- 19 ofthe delivery pipe 18 and the feed pipe 19is
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connected to the spray nozzle 7. A relatively small
amount of detergent can be added to the water
supplied to the main tank 13 so that a detergent-water
mixture can be fed to the spray nozzle 7 at low cost.
Altternatively, detergent alone can be directly sup-
plied fom the detergenttank 14 so asto improve the
efficiency of cleaning of the hot exhaust air or the
extractor.

To enable the provision of direct detergent feed, a
detergent supply pipe 26 running fromthe detergent
tank 14 and having a solenoid valve V4 which opens
and closes under the control of the timeris connected
to the detergent-water mixture feed pipe 17. A
solenoid valve Vs which also opens and closes under
the control of the timer is provided in the feed pipe 17
nearthe detergent-water mixture delivery pointfrom
the main tank 13. When detergent is to be directly
supplied to the feed pipe 17 from the detergenttank 14
through the detergent supply pipe 26, the solenoid
valve Vs closes while the solenoid valve V; opens.

Alternatively, detergent stored in the detergent tank
14 can be supplied directly through the feed pipe 17 by
means of the detergent supply pump P; asfollows. A
detergent feed pipe 28 having a solenoid valve V; is
connected to the feed pipe 27 connecting the deter-
gentsupply pump P, and the solenoid valve Vg. The
detergent feed side of this feed pipe 28 is connected to
the feed pipe 17 to which the detergent feed side of the
detergent supply pipe is also connected. When the
detergent stored in the detergenttank 14isto be
suplied to the feed pipe 17 through the feed pipe 28,
the solenoid valves V,, Vs and Vg close and the
solenoid valve V; opens so that the detergent supply
pump P, isdriven. Detergentis thus supplied to the
feed pipe 17 through the feed pipe 28 under the
{constant) pump pressure.

The pipe connecting the solenoid valve V; and the
strainer S branches to form a circulation pipe 20 for the
detergent-water mixture. The return side 21 of the
circulation pipe 20 is connected to a reservoir strainer
29 which is provided in the lower region of a reservoir
22 forthe detergent-water mixture recovered from the
spray nozzle 7. An overflow/drain cock 30 is disposed
adjacent the reservoir strainer 29.
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Furthermore, a branch pipe 23 having a solenoid
valve V, is connected to the feed side of the delivery
pipe 18. This branch pipe 23 is connected to a shower
type spray nozzle 24 which is located above the rotary
baffle 8. The detergent-water mixture is sprayed from
the spray nozzle 24 into the extractor main body 1 for
cleaning purposes by opening the solenoid valve V,.

When the extractor is in automatic operation mode,
air is forced out of the main body 1 by means ofthe
suction fan installed in the exhaust flue 10. Next, the
solenoid valves V,, Vzand Vs are opened in response
to the timer so that the detergent-water mixture is fed
from the main tank 13 by means of the detergent
supply pump P, until the water reaches the spray
nozzle 7 through the feed pipe 17, delivery pipe 18, and
feed pipe 19. The detergent-water mixture sprayed
from the nozzle 7 is directed towards the hot exhaust
airwhich is forced to ascend through the circuitous
passage 5 by the suction fan installed in the duct. The
hot exhaust air is thus cleaned when passing through
the screen of preferably detergent saturated water. At
the same time, oils, fats and moisture contained in the
hot exhaust air are removed by the detachable rotary
baffle 8 which is turned by the flow of ascending air.
The cleaned airis discharged into the atmosphere
from the exhaust flue 10 and through the duct. During
the cleaning operation, the detergent-water mixture
sprayed from the spray nozzle 7 isrecovered in the
reservoir 22. The supernatant portion of this reco-
vered water is discharged from the drain pipe 31 by
opening the overflow/drain cock 30. A hot exhaust air
cleaning circulation cycle is established as the deter-
gentsupply pump P, is driven to circulate the
detergent-water mixture through the delivery pipe 18,
spray nozzle 7, circulation pipe 20 and reservoir 22
after the supply of the detergent-water mixture from
the main tank 13is stopped by closing the solenoid
valve V; underthe control of the timer. Thus, the
detergent-water mixture recovered in the reservoir 22
is sucked into the circulation pipe 20 from the return
side 21. The wafer so recovered is fed under pressure
from the strainer S and pump P, to the spray nozzle 7
through the delivery pipe 18 and feed pipe 19. From
the spray nozzle 7 the detergent-water mixture is
sprayed through the hotexhaust air as has been
previously described and the airis cleaned. The water
used is again received by the reservoir 22 from which
the water is fed under pressure to the spray nozzie 7
through the reservoir strainer 29, return section 21,
circulation pipe 20, strainer S, pump P,, delivery pipe
18, and feed pipe 19. The detergent-water mixtureis
thus used economically.

Insummary, detergent is supplied by the pump P,
from the detergenttank 14 into the maintank 13 and,
atthe sametime, a detergent-water mixtureis
obtained in the main tank 13where the detergent is
mixed with water such as mains water. From the main
tank 3 the detergent-water mixture is fed to the spray
nozzle 7. The ballcock 12 in the maintank 13 controls
the flow rate of the detergent supplied from the
detergenttank 14 (for example by direct control of the
solenoid valve Vg) and that of the water supplied to the
maintank 1in accordance with the amount of the
detergent-water mixture consumed with the result
thatthe detergent-water mixture is automatically fed

1Ay
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atthe correct constant rate because the level thereofis
kept at a predetermined value. The manufacturing
costis relatively low for an automatic detergent-water
mixture feeder for the hot exhaust air cleaning spray
nozzle of an extractor and the operation of the
automatic feeeris relatively simple.

CLAIMS

1. Anextractor for extracting and cleaning fumes
generated during use of a cooking appliance, which
extractor comprises means for aspirating fumes from
the region of a cooking appliance, a spray nozzle,
means for supplying a mixture of water and detergent
from the spray nozzle into the path of the fumes, which
supply means comprises a reservoir, means for
supplying water to the reservoir, means for supplying
detergentto the reservoir and means for delivering a
mixture of the water and the detergent from the spray
nozzle of the extractor, means for recovering water
and detergent from the fumes and means for dis-
charging the extracted cleaned fumes into the atmos-
phere.

2. Anextractor according to Claim 1, wherin the
means for supplying water to the reservoir comprises
aballcock which is connectbale to a mains water
supply.

3. Anextractor accordingto Claim 1 or 2, wherein
the means for supplying detergent to the reservoir
comprises a further reservoir and a pump for pumping
detergent from the further reservoir to the reservoir.

4. Anextractor according to any one ofthe
preceding claims, wherein the means for supplying a
mixture of water and detergent from the spray nozzle
further comprises means for recovering a mixture of
water and detergent which has been sprayed from the
spray nozzle and means for delivering the recovered
mixture from the spray nozzle.

5. Anextractoraccording to any one ofthe
preceding claims, wherein the means for delivering a
mixture of water and detergent from the spray nozzle
comprises a pump and/or a gravity feed arrangement.

6. Anextractoraccording to any one ofthe
preceding claims, wherein the means for supplying a
mixture of water and detergent from the spray nozzle
comprises means for supplying only detergent from
the spray nozzle.

7. Anextractoraccordingto Claims3and 6,
whereinthe means for suppling only detergent from
the spray nozzle comprises means for disconnecting
the spray nozzle from the reservoir and for connecting
the spray nozzle to the outlet of the said pump, for
pumping detergent from the further reservoir to the
reservoir.

8. Anextractoraccordingto Claims 5 and 6, wherin
the meansfor supplying only detergent from the spray
nozzle comprises means for disconnecting the spray
nozzle from the reservoir and for connecting the
further reservoirto the inlet of the said pump, for
delivering a mixture of water and detergent from the
spray nozzle.

9. Anextractoraccording to any of the preceding
claims, which extractor further comprises a further
nozzle and means for supplying a mixture of water and
detergent from the further nozzle.

10. Anextractor, substantially as hereinbefore
described with reference to, and as shownin, the
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accompanying drawings.

11. Apparatusforsupplying a mixture of water
and detergent from a spray nozzle of an extractor,
which supply apparatus comprises a reservoir, means
for supplying waterto the reservoir, means for
supplying detergent to the reservoir and means for
delivering a mixture of the water and the detergent
from a spray nozzle of an extractor.

12. Apparatusaccording to Claim 11, wherein the
means for supplying water to the reservoir comprises
aballcock which is connectable to a mains water
supply.

13. Apparatusaccording to Claim 11 or 12, where-
inthe means for supplying detergent to the reservoir
comprises a further reservoirand a pump for pumping
detergentfrom the further reservoir to the reservoir.

14. Apparatus according to any one of Claims 11 to
13, which apparatus further comprises means for
recovering a mixture of water and detergent which
has been sprayed from the nozzle and means for
delivering the recovered mixture from the spray
nozzle.

15. Apparatusaccording to any one of Claims 11 to
14, wherein the means for delivering a mixture of
water and detergent from the spray nozzle comprises
apump and/or a gravity feed arrangement.

16. Apparatus according to any one of Claims 11 to
15, which apparatus comprises means for supplying
only detergent from the spray nozzle.

17. Apparatusaccordingto Claims 13 and 16,
wherein the means for supplying only detergent from
the spray nozzle comprises means for disconnecting
the spray nozzle from the reservoir and for connecting
the spray nozzie to the outlet of the said pump, for
pumping detergent from the further reservoirto the
reservoir. '

18. Apparatusaccording to Claims 15and 16,
wherein the means for supplying only detergent from
the spray nozzle comprises means for disconnecting
the spray nozzle from the reservoir and for connecting
the further reservoirto the inlet of the said pump, for
delivering a mixture of water and detergent from the
spray nozzle.

19. Apparatus according to any one of Claims 11 to
18, which apparatus further comprises means for
supplying a mixture of water and detergentfrom a
further nozzle of the extractor.

20. Apparatusforsupplying a mixture of water and
detergentfrom a spray nozzle of an extractor for
extracting and cleaning hot fumes generated during
use of a cooking appliance, which supply apparatus
comprises a maintank, a ballcock for supplying water
to the main tank, a detergenttank, means for feeding
detergent from the detergent tank to the maintank,
whereby, in use, the water and the detergent are
mixed in the main tank to make the water saturated
with the detergent, a feed pipe connected to the main
tank, a delivery pipe connected to the feed pipe, a
pump being provided in the delivery pipe, and means
for supplying the mixture of water and detergent from
the delivery pipe to the spray nozzle.

21. Apparatus for supplying a mixture of water
and detergent from a spray nozzle of an extractor,
sustantially as hereinbefore described with reference
to, and as shown in, the accompanying drawings.
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22. Anextractorwhenever comprising apparatus
inaccordance with any one of Claims 11to 21.

23. Anynovelfeature or combination of features
described herein.
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