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57 ABSTRACT 

A system for venting air laden with moisture, smoke, 
fumes, grease vapors and the like from environments 
such as kitchen areas. The system extracts nearly all 
grease vapors and a large proportion of other materi 
als in the air and is adapted to periodically undergo a 
wash cycle to clean practically the entire system. The 
system includes a housing, a hood, a first chamber in 
the lower portion of the housing, a first series of noz 
zles for imparting an extraction spray to the first 
chamber, a second chamber in the upper portion of 
the housing communicating with the first chamber by 
means of a baffled conduit, a damper means for regu 
lating exhaust, a suction fan and a second series of 
nozzles for imparting wash liquid to both chambers 
within the housing. 

7 Claims, 4 Drawing Figures 
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WENTELATING SYSTEM 

BACKGROUND OF THE INVENTION 

Ventilating of cooking areas in kitchens particularly 
in restaurants and institutional prepared food establish 
ments has long presented problems not only in the me 
chanics of removing sufficient quantities of air but also 
in exhausting grease and moisture-laden air both safely 
and in a sanitary manner. Fires in kitchen exhaust sys 
tems inflict phenomenal property losses due in large 
part to the continual condensation and build-up of 
grease and volatile materials on vent surfaces. These 
materials are constantly subjected to heat and even 
open flames in many instances resulting in ignition and 
consequent fire damage. Apart from fires, build-up of 
such materials also poses a sanitary problem in that the 
materials provide a substrate for growth of molds, bac 
teria and the like which are objectionable particularly 
in food-processing areas. 
Removal of grease and moisture as well as smoke, 

fumes and the like from kitchen exhausts have been ac 
complished in the past by drawing exhaust air into a 
confined chamber where it is cooled and cleaned by a 
fine water spray after which it is ducted to a remote dis 
charging outlet. For example, U.S. Pat. No. 3,221,635 
granted Dec. 7, 1965 to Edward Hill, Jr. disclosed a 
ventilating system for directing captured air through a 
restricted velocity-increasing opening to impart a ro 
tary swirl action in a collection chamber in which air is 
cooled and at least partially purified of grease particles 
and other foreign matter by a fine water spray. Particu 
larly, the Hill device provides a water spray in a helical 
pattern to improve washing and cooling effectiveness. 
While ventilating systems such as that disclosed in 

U.S. Pat. No. 3,221,635 have been effective, neverthe 
less there has been a need for a ventilating system capa 
ble of removing virtually all grease compounds from 
hot exhaust air. In addition, it would be advantageous 
to provide positive fire-control means as well as means 
for periodically washing surfaces of the ventilating sys 
tem. The present invention constitutes an improvement 
over conventional ventilating systems and offers the ad 
vantages mentioned. 

SUMMARY OF THE INVENTION 

The present invention provides a ventilating system 
for air containing moisture, smoke, fumes, grease va 
pors and the like. The system water-cools hot exhaust 
air to a point at which grease particles condense and 
are extracted by a water spray, the exhaust air moving 
in a centrifugal path in a first chamber within a housing 
in which the water spray contacts the exhaust air for ex 
traction purposes. The air then moves through a baffled 
conduit in which residual grease particles are removed 
from the air whereupon the exhaust stream passes to a 
second chamber in the upper portion of the housing. 
Preferably, the second chamber is larger than the first 
so that the air expands and is slowed for removal of 
moisture to prevent water from being carried to duct 
systems. A damper device is provided in the second 
chamber to seal an exhaust port therewith should a rise 
in temperature to an elevated level be experienced due 
to fire and the like. A suction fan is provided down 
stream of the exhaust port to serve as the primary mo 
tive means for the exhaust air. 
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2 
Preferably, nozzles are adapted throughout both 

chambers of the housing in the system to impart a wash 
liquid to all surfaces within the system that are con 
tacted by the exhaust air. Periodically, wash liquid is 
sprayed through such nozzles to remove any materials 
that collect on the surfaces, such liquid falling to the 
lower portion of the first chamber for removal by drain 
age. 

It is, therefore, an object of the present invention to 
provide a ventilating system in which exhaust air is wa 
ter-cooled to extractingly remove grease, smoke, 
fumes, moisture and the like from an atmosphere in en 
closed areas such as kitchens and the like before the air 
is ducted to an exhaust outlet. 
Another object of the present invention is the provi 

sion of an improved ventilating system wherein cy 
clonic motion is imparted to exhaust air, the air is con 
tacted with water spray, cooled and entrained materials 
removed therefrom in order to reduce the likelihood of 
combustion in the ventilating system and to cleanse the 
air that is emitted from the system. 

Still a further object of the present invention is the 
provision of a ventilating system having the advantages 
stated in addition to an integral self-cleaning means 
whereby a wash liquid is periodically applied to sur 
faces of the system to remove any build-up of grease, 
smoke residue and the like. 
Yet a further object of the present invention is the 

provision of a ventilating system having the advantage 
of positive fire preclusion by means of constant water 
spray with instant cooling of hot, greasy vapors enter 
ing the system and consequent removal therefrom. 
A still further object of the present invention is the 

provision of such a ventilating system having damper 
means forming a positive closure upon rise of tempera 
ture of air within the system in order to confine any 
possible combustion and eliminate same by means of a 
water spray. 
Other and further objects, features and advantages 

will be apparent in the following description of a pre 
ferred embodiment of the invention, given for the pur 
pose of disclosure and taken in conjunction with the ac 
companying drawings. 

DESCRIPTION OF THE DRAWINGS 

in the drawings forming a part of the disclosure 
herein, like character references designate like parts 
throughout the several views, wherein 

FIG. 1 is a partial elevational view in cross section 
showing the ventilating system of the present invention, 

FIG. 2 is a partial plan view, partly in cross section, 
taken along the line 2-2 of FIG. 1, 
FIG. 3 is a view similar to that of FIG. 1 illustrating 

functioning of washing means of the present invention, 
and 
FIG. 4 is a view of a control panel and piping for 

operation of the ventilating system of the present in 
vention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference to FIG. 1 of the drawings, the venti 
lating system of the present invention is designated gen 
erally by the reference numeral 10, having a vertically 
oriented, elongate housing 12. A hood member 14 is 
provided to collect exhaust air for passage through the 
housing 12. The hood 14 as shown may be constructed 
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to extend as necessary to collect cooking vapors and 
the like from a kitchen area, and it will be understood 
that the hood 14, housing 12 and associated parts may 
be formed of suitable sheet metal. 
A first chamber 16 is provided within the lower por 

tion of the housing 12 for reception of exhaust air and 
materials contained therein. The first chamber 16 is 
generally formed by the provision of a suitable wall 18 
that curves upwardly to form a conduit designated by 
the reference numeral 20, the wall 18 also curving 
around and downwardly to form a collection reservoir 
designated by the reference numeral 22. In liquid com 
munication with the reservoir 22 is a drain pipe 24 for 
removal of extraction water containing grease and the 
like as well as for removal of wash liquid as will be ex 
plained hereafter. 
Disposed within the first chamber 16 is a curved par 

tition 26 to urge the exhaust air and materials con 
tained therein into a cyclonic flow pattern. Thus, the 
partition 26 extends from the housing at a point adja 
cent to the hood 14 and curves downwardly and around 
as illustrated in FIG. 1. It will be understood that the 
partition 26 as well as the wall 18 extend substantially 
the length of the housing 12, the length being indicated 
in FIG. 2. 
A first nozzle means is disposed within the first cham 

ber 16 and comprises a plurality of nozzles 28, only one 
being shown in FIG. 1. It will be understood, however, 
that a plurality of nozzles 28 are spaced along substan 
tially the width of the housing 12, each nozzle 28 com 
municating with a header pipe 30 which in turn is con 
nected to a cold water supply pipe 32. The nozzles 28 
impart a spray of water across the width of the first 
chamber 16 to extract material such as grease particles 
from exhaust air passing therethrough as will be ex 
plained. 
A second chamber 34 is provided within the upper 

portion of the housing 12. An exhaust port 36 is located 
at the upper extremity of the second chamber 34 al 
though physical location of the port 36 is not critical 
and it will be understood that it may be located else 
where within the second chamber 34. As mentioned 
previously, the portion 20 of the wall 18 provides a 
conduit which likewise extends substantially the width 
of the housing 12 in order that exhaust air may flow 
from the first chamber 16 to the second chamber 34. 
A baffle 38 is formed in the wall 20 of the conduit and 
likewise extends substantially the width of the housing 
12 to impart a direction change to the flow of exhaust 
air as it passes into the second chamber 34. 

Preferably, the second chamber 34 is larger than the 
first chamber 16 so that movement of exhaust air with 
entrained residual material is slowed upon entering the 
second chamber 34. Consequently, the air expands and 
is cooled so that entrained moisture with residual ex 
haust materials condenses and is separated from air, 
the latter passing on out through the exhaust port 36. 
In addition, the second chamber 34 preferably is also 
provided with a baffle 40 which may be formed, for ex 
ample by extending one wall 42 of the chamber 34 in 
wardly to coact with the baffle 38. Thus, air entering 
the second chamber 34 is urged into a cyclonic flow 
pattern therewithin. 
The second chamber 34 is provided with a damper 

means for sealably closing the exhaust port 36 upon 
rise of temperature within the chamber. The damper 
means includes a damper plate 44 rotatably journalled 
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4. 
about a pivot shaft 46. The damper plate 44 is adapted 
to engage a seat 48 formed of walls 50 secured to the 
housing 12 and forming an extension of the port 36. 
The damper means further includes a retention line 

52 for maintaining the damper plate 44 normally in the 
open position relative to the exhaust port 36 as shown 
in FIG. 1. The retention line 52 is better shown in FIG. 
2 and comprises, preferably, a single strand of wire se 
cured to the housing at opposed points 54 and 56 and 
looping through one and preferably two eyelets 58 like 
wise secured to the housing. The damper plate 44 is 
provided with holes 60 through which the retention line 
52 passes or is anchored such as by means of a fusible 
link 62. At least one and preferably a plurality of fus 
ible links 62 are placed in the retention line 52. The 
links are adapted to melt at elevated temperatures to 
release the retention line 52 whereby the damper plate 
44 may close to seal the exhaust port 36. The fusible 
links 62 may be formed of a suitable metal alloy com 
position to melt at temperatures preferably 160°F. or 
higher, depending on the alloy composition as may be 
selected by those skilled in the art. For purposes of this 
specification, a temperature of 160°F. or higher is con 
sidered an elevated temperature and is preferred in 
order to use hot water wash liquid for purposes of 
cleaning the system without melting the fusible links. 
As shown in FIG. 1, a weight 64 is attached to the 

damper plate 44 in order to gravitationally force the 
damper plate 44 into a closed position upon fusing sev 
erance of the fusible links 62. Of course, as will be ap 
preciated, a suitable spring or spring arrangement may 
be employed in lieu of the weight 64 if desired. 
As shown in FIGS. 1, 2 and 3, a second series of noz 

zles are disposed within both the first and second cham 
bers 16 and 34, respectively, for imparting a spray of 
wash liquid to said chambers. Thus, spray nozzles 66 
and 68 are provided to impart a spray within the second 
chamber 34 while a plurality of nozzles 70 impart a 
spray of wash liquid into the first chamber 16. The noz 
zles 66 and 68 are secured to and are in liquid commu 
nication with a wash liquid header 72 which in turn is 
connected to a wash liquid pipe 74. The nozzles 70 are 
each secured to a series of secondary wash liquid 
header pipes 76 that project through the partition 26 to 
support and communicate with each nozzle 70. The 
spray pattern of wash liquid imparted by the nozzles 66, 
68 and 70 is represented by dotted lines 78 in FIG. 3. 

Referring now to FIG. 4, a control panel is shown for 
controlling operation of the ventilating system of the 
present invention. Thus provided is a cold water supply 
line 80 having a shut-off valve 82 and a strainer 84. A 
pressure reducing valve 86 is connected in the line 80 
as is a cold water solenoid valve 88 which opens and 
closes flow of cold water in the line 80a to the pipe 32 
of the ventilating system of FIG. 1-3. 
Also as shown in FIG. 4, a hot water supply line 90 

is provided with a shut-off valve 92 and a strainer 94. 
A hot water solenoid valve 96 opens and closes flow of 
hot water in the line 90a leading to the pipe 74 of the 
ventilating system. A wash liquid such as a suitable de 
tergent is provided from a source to which is connected 
the pipe 98, the detergent being pumped by means of 
a pump 100 into the hot water supply line 90a leading 
to the ventilator system. 
As further shown in FIG. 4, suitable electrical control 

means including a timer 102, starting switch 104 and 
stopping switch 106 are provided. Electrical current is 
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provided by the line 108 to actuate the detergent pump 
100, by the line 10 to actuate the hot water solenoid 
valve 96, and by the line 112 to actuate the cold water 
solenoid valve 88. 
Not shown in any of the drawings is a suction fan 

mounted within duct work leading from the exhaust 
port 36. It will be understood by those skilled in the art 
that any suitable suction fan or blower may be utilized 
to provide a prime motive source to pull exhaust air 
through the ventilating system of the present invention. 
In operation, the cold and hot water shut-off valves 

82 and 92, respectively, should be in the open position 
as shown in FIG. 4. The starting switch 104 is actuated 
to supply power to the cold water solenoid 88 and to 
the exhaust or suction fan (not shown). As a result, 
cold water passes into the line 32 and out of the nozzles 
28 resulting in a spray pattern indicated in FIG. 1 by 
the dotted lines designated with the reference numeral 
14. Thus spray waterimpinges on the wall of the parti 

tion 26, flowing down the wall of the partition 26 and 
into the reservoir 22 formed by the lower portion of the 
wall 18. Exhaust to be vented from a stove, range, etc. 
is pulled by means of the suction fan (not shown) in a 
pattern indicated by a series of arrows in FIG. 1. The 
exhaust air enters the first chamber 16 and assumes a 
cyclonic flow path by virtue of the partition 26. The ex 
haust air contacts the water spray 114 and is cooled. 
Water saturated air is forced to the bottom of the first 
chamber 16 as cooled grease particles separate from 
the air and are deposited on the walls of the first cham 
ber 16 and/or drop into the reservoir 22 to be flushed 
out the drain 24. 

Extraction of grease particles, smoke, fumes and the 
like also occurs as the exhaust air moves through the 
first chamber 16 in cyclonic motion, being pushed 
downward against the lower portion of the chamber 16 
and into contact with water standing in the reservoir 22 
as indicated by the dotted line 23. Preferably, the drain 
24 is a standpipe type drain creating at least a three 
quarter inch water level within the reservoir 22. 
The exhaust air is compressed as it is pushed upward 

into the conduit 20 formed between the partition 26 
and the wall 18. The surfaces of the partition 26 and 
the wall 18 forming the conduit 20 serve to collect re 
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sudden changes in velocity and direction provided by 
the conduit 20. The baffle 38 within the conduit like 
wise catches any residual grease that may still be in the 
exhaust air. 
Cyclonic motion once again is created in the second 

chamber 34 where moisture is taken out of the exhaust 
air. As the exhaust air moves into the second chamber 
34, it expands and is slowed having further cooling ef 
fect on the air and causing moisture to condense on the 
interior surfaces of the wall of the chamber 34. Finally, 
the exhaust air exits through the exhaust port 36 and is 
ducted through the suction fan or blower for final dis 
posal. 

Periodically, and as may be regulated such as by 
means of the timer 102 in the electrical system of the 
present invention, the cold water solenoid 88 may be 
closed to stop flow of cold water to the first chamber 
16. Simultaneously, the hot water solenoid valve 96 
may be opened and the detergent pump 100 activated 
whereby hot water and detergent pass into the pipe 90a 
which communicates with the header 72 as shown in 
FIG. 2. Wash liquid is thus imparted to the first cham 
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6 
ber 16 as well as the second chamber 34 in flow pat 
terns such as those of the dotted lines indicated by ref 
erence numeral 78 in FIG. 3. Consequently, the inter 
ior surfaces of all walls within both chambers are 
flushed with hot wash liquid to remove any grease that 
has collected on the walls. The wash liquid flows down 
ward along the walls into the reservoir 22 and is re 
moved through the drain 24. The period of time during 
which wash liquid is sprayed into the system may be 
regulated as desired and, once the wash cycle has been 
completed, the cold water spray 114 in the first cham 
ber 16 may be started again for repetition of the opera 
tion. 
Should temperature within the system rise due to fire, 

the links 62 as shown in FIGS. 1-3 fuse thereby sever 
ing and releasing the retention line 52 so that the 
damper plate 44 swings into engagement with the seat 
48 forming a closure about the exhaust port 36. As pre 
viously indicated, the damper plate 44 assumes such a 
position by virtue of the weight 64 or suitable spring ar 
rangement. Thus, any fire is confined to the interior of 
the housing 2 and may be doused immediately by vir 
tue of the cold water spray 114 as shown in FIG. and 
for a hot water spray in the pattern 78 shown in FIG. 
3. 
The present invention, therefore, is well adapted to 

carry out the objects and attain the ends and advan 
tages mentioned as well as others inherent therein. 
While a presently preferred embodiment of the inven 
tion has been given for the purpose of disclosure, nu 
merous changes in the detail of construction and the 
combination, shape, size and arrangement of parts may 
be resorted to without departing from the spirit and 
scope of the invention as hereinafter claimed. 
What is claimed is: 
1. A ventilating system for air containing materials 

including moisture, smoke, fumes, grease vapors and 
the like, comprising, 

a. a vertically oriented, elongate housing, 
b. a hood member for collecting the air and materials 

for passage through the housing (a), 
c. a first chamber within the lower portion of the 
housing (a) for reception of the air and materials 
from the hood member (b), said chamber having a 
curved partition extending substantially the width 
of the housing (a) to urge the air and materials into 
a cyclonic flow pattern, 

d. first nozzle means within said first chamber (c) for 
imparting a spray of water across substantially the 
width of the first chamber (c) to extract materials 
from the air, 

e. drain means in the first chamber (c) for removing 
water and materials that collect in the bottom of 
said chamber, 

f, a second chamber within the upper portion of the 
housing (a) having an exhaust port therein, 

g. a conduit extending substantially the width of the 
housing (a) for flow of air with residual materials 
from the first chamber (c) to the second chamber 
(f), 

h. at least one baffle within the conduit (g) extending 
substantially the width of the housing for imparting 
a directional change to the flow of exhaust air in 
the second chamber (f), and 

i. damper means in the second chamber (f) for seal 
ably closing the exhaust port upon rising of temper 
ature therein. 
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2. The ventilating system of claim 1 including, addi 
tionally, 

k. second nozzle means disposed within both the first 
and second chambers (c) and (f) respectively for 
imparting a spray of wash liquid to said chambers. 

3. The ventilating system of claim 1 wherein the 
damper means (i) includes, more particularly, 
a damper plate pivotally secured within the second 
chamber (f) adjacent the exhaust port of said 
chamber, 

a retention line for maintaining the damper plate nor 
mally in the open position relative to the exhaust 
port, and 

at least one fusible link in the retention line, said link 
being adapted to melt at an elevated temperature 
to release the retention line whereby the damper 
plate may close to seal the exhaust port. 

4. The system of claim 1 wherein the second chamber 
(f) is larger than the first chamber (c) so that move 
ment of air with residual materials is slowed upon en 
tering the second chamber (f). 

5. The system of claim 4 including, additionally, baf 
fle means within the second chamber (f) to urge the air 
with residual materials into a cyclonic flow pattern 
there within. 

6. A ventilating system for air containing materials 
including moisture, smoke, fumes, grease vapors and 
the like comprising, 

a. a vertically oriented, elongate housing, 
b. a hood member for collecting the air and materials 

for passage through the housing (a), 
c. a first chamber within the lower portion of the 
housing (a) for reception of the air and materials 
from the hood member (b), said chamber having a 
curved partition extending substantially the width 
of the housing (a) to urge the air and materials into 
a cyclonic flow pattern, 

d. first nozzle means within said first chamber (c) for 
imparting a spray of water across substantially the 
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8 
width of the first chamber (c) to extract materials 
from the air, 

e. drain means in the first chamber (c) for removing 
water and materials that collect in the bottom of 
said chamber, 

f. a second chamber within the upper portion of the 
housing (a) having an exhaust port, the second 
chamber being larger in volume than the first 
chamber (c) so that movement of air with residual 
materials is slowed upon entering the second cham 
ber, 

g. a conduit extending substantially the width of the 
housing (a) for flow of air with residual materials 
from the first chamber (c) to the second chamber 
(f), 

h. at least one baffle within the conduit (g) extending 
substantially the width of the housing for imparting 
a directional change to the flow of exhaust air into 
the second chamber (f), 

i. second nozzle means disposed within both the first 
and second chambers (c) and (f) respectively for 
imparting a spray of wash liquid to said chambers, 
and 

j. damper means in the second chamber (f) for seal 
ably closing the exhaust port upon rise of tempera 
ture there. 

7. The invention of claim 6 wherein the damper 
means (j) includes, more particularly, 
a damper plate pivotally secured within the second 
chamber (f) adjacent the exhaust port of said 
chamber, 

a retention line for maintaining the damper plate nor 
mally in the open position relative to the exhaust 
port, and 

at least one fusible link in the retention line, said link 
being adapted to melt at an elevated temperature 
to release the retention line whereby the damper 
plate may close to seal the exhaust port. 
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