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This invention relates to improvements in a draft
hood and more particularly to a draft hood of the in-
jector type.

One of the objects of the present invention is to pro- ‘

vide a draft hood having a means for utilizing downdraft
to withdraw the products of combustion from a heater
flue such as the flue of a gas-fired water heater.

A further object of the present invention is to provide
an injector draft hood for a hot water heater charac-
terized by its operating efficiency, structural simplicity
and compact design for fitting in a confined space.

Other features of this invention reside in-the arrange-
ment and design of the parts for carrymg out their ap-
propriate. functions.

Other objects and advantages of this invention will be
apparent from the accompanying drawings and descrlp-

tion and the essential ' features will be set forth in the .

appended claims.

In the drawings,

Fig. 1 is a side elevational view of a table-top hot
water heater with, in dotted lines, a gas-fired water heat-
ing compartment, draft hood, and flues therein;

Fig. 2 is an enlarged vertical sectional view taken
through the draft hood and flues in the upper portion of
the water heater in Fig. 1 and showing the normal flow
of the combustion products of the gas-fired heater, as
caused by the normal chimney updraft;
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Fig. 3 is a vertical sectional view, similar to Fig. 2,

showing how a downdraft through the chimney flue will
cause the injector draft hood to suck-the flue gases from
the heater flue;

Fig. 4is a Vert1cal sectional view taken along the line
4—4 of Fig. 2 portraying by arrows the flow of flue gases
from the heater flue;

Fig. 5 is an exploded view of the draft hood wall struc-
ture; while

F1g 6 is a perspective view of the draft hood wall struc-
ture removed from the water heating compartment nor-
mally forming its lower face.

Before the draft hood here illustrated is snecxﬁcally
described, it is to be understood that the invention here
involved is not limited to the structural details. or ar-
rangement of parts here shown since draft hoods em-
bodying the present invention may take various forms.
It also is to be understood that the phraseology or
terminology herein employed is for purposes of descrip-
tion and not of limitation since the scope of the present
invention is denoted by the appended claims.

While the draft hood. of the present invention might be

adapted to various types of heater unit flues or of flow:

passages, I have chosen to show the same as applied to
a table-top gas-fired hot water- heater where the draft
hood must be fitted in a small space. The draft hood
can be used equally advantagecusly in other units where
space requirements make necessary a compact draft hood
for use in a confined space.
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A hot water heater may be found in the modern house- :
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2.
hold" kitchen instead of in the basement. This is espe- -
cially true if the house is small and has no basement.
Also, some automatic dishwashers require more and
hotter hot water so that a hot water heater in the kitchen
is very desirable. Also, in a kitchen, additional table-top
working space is ‘always desirable. . This situation has
led to the design of the table-top, gas-fired, hot water
heater to serve as one of the component units harmonizing
with or fitting in with the other component units in- the.
modern kitchen, such as the stove, cupboards, sink, etc.
However, the construction of this table-top hot water -
heater has been difficult to develop since the hot water
heater must have ample water heating capacity, must
be a compact completely self-contained unit, must be of
attractive design, and must have its top located at table- -
top height while enclosing 2ll of the component parts. of
the water heater.

Fig. 1 is a side elevational view of the table-top hot
water heater showing the water heater heating compart-
ment- at 10 heated by an under-fired gas heating .unit
11.. These parts aré surrounded by an enclosing cover
on at least three sides (front and the two adjacent sides
thereto) and the top with the top work surface 14a
serving as a table-top surface located at the convenient
working height of about 36 inches from the floor. The
bottom of the cover 14 is spaced above the floor so that
the incoming air to the gas heating unit 11 will flow in
the direction of the arrows through air inlet 16 to pro-
vide the flame with proper. aeration, and then:the com-
bustion products will rise upwardly through the heater

flue 12, extending upwardly -through the compartment

and through the compartment top- wall 184, In normal
flow, the combustion products will be pulled upwardly
by a chimney draft from the heater flue 12 through the
draft hood 20 up into the chimney flue 13 and then out
through the chimney itself, as shown in Fig. 2.

The enclosing cover 14 also has louvers- 14h on its
front surface which will be described in more detail
later in the specification and has a space 15 for holding
insulation so that the heat from the water heating com-
partment 10 will not unduly heat up the table-top work
surface 14a.

The draft hood, generally shown at 28, is especially
designed for fitting within the confined space between
the water heating compartment top 10a and the table-top
work surface 14a so that the table-top hot water heater
is a complete unit in and of itself without any unsightly
appurtenances thereto. ‘This draft hood 20 also has an--
other feature. During normal flow of the combustion
products, the chimney draft will cause them to move
upwardly through the heater flue 12, the draft hood 20
and the chimney flue 13, as shown in Fig. 2. However,
when a downdraft occurs with the air moving in the
opposite direction through the chimney flue 13, as shown -
in Fig. 3, the draft heod 20 will act like an injector,
ejector -or jet pump, if properly- designed, for drawing
the combustion products out of the burner flue 12 with
a suction equivalent to that caused by a chimney draft
during normal flow. The downdraft will not impede the
upward flow of hot combustion gases through the burner °
flue 12 and will not tend to smother the gas flame but
instead it will suck out the combustion products so that
the gas heating unit 11 is properly aerated.

The draft hood 28 is shown in Fig. 5 as including a
box-like structure formed from die-cut, stamped plates.
The box structure has two side plates 21 and 22 bent
to form respectively side walls 21a, 21a and 224, 22a.
The respective side walls have inwardly bent top flanges
215 and 22b and have outwardly bent bottom flanges -
21c and 22¢.  One of said side walls 21a:-and 224 on.°

‘each side plate has. inwardly bent end flanges 214 and::
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224 respectively. - A top plate 24 is welded or otherwise
securéd to the top flanges 215 and 226 while the end
flanges 214 and 224 are welded or otherwise secured to
the adjacent side wall on the other side - plate... The
bottom flariges 21c and 22d are- secured to the top sur~
. face 10a of the water heating compartment 10 which in

turn” forms the closing or sixth side of the box struc- .-

ture’ surréunding the lower end of the chimney flue 13
and the upper end of the burner flue 12. )

The flues 12 and 13 have their ends located within the
box  structure in fluid communication with each other.
The chirmey flue 13" extends through aperture 21e in
the side plate 21 and butts ip against a locating lug 28

welded or otherwise secured to the top plate 24 (Fig.

2)." The end of the chimney flue 13 extending within
the' draft hood has' a chamfered end 13a forming an
aperture smaller than the inside diameter tubular flow
pdssage through said chimney flue 13. The flues 12 and.
13 have their ends contained within the draft hood angu-
larly disposed with respect to esach’ other (not coaxiall
or parallel aligned). They are shown as being. at right
angles to each other in the present disclosure not only for
compactnes to fit' within the small space between the
top 10a and the table-top surface Ida but also to pro-
vide a good injector design. It should be moted that the
lower chamfered end 13a of the chimney flie is spaced
downstream or to the right with respect to the normal
gas flow (Fig. 2) in said chimney flue 13 from. the upper
end of the heatér flue 12, and the two flues may be de-
signed, as shown in Fig. 4, to have the gas flow emerging
from heater flue 12 to impinge against the side of the
chimney flue 13 without having the gas flow blocked so
that good injector action takes place.

: 'The draft hood 20 has another aperture 22e, bell-

mouthed in form, in the side plate 22 aligned with but’

spaced from the lower chamfered end 13a of the chimney
flue 13. The flow cross sectional area ‘of this aperture
22¢ is larger' than that of the lower chamfered end 13z
of the chimney flue. Of course, the upper end of the
heater flue 12, as shown in Figs. 2 and 3, is in fluid
communication with the space between the chamfered
end 13g of the chimney flue and the aperture 22¢ so that
gdod-injector action can take place.

When a downdraft occurs and the gases move in the
direction of the arrows in Fig.: 3, the air from the down- -4

draft must be thoroughly mixed with the combustion
product gases before being permitted to enter the room.
A: portion of ‘the top plate 24 is downwardly inclined
toward the right in Fig. 3 to form a deflsctor plate with
enclosing spaced and inclined side wills 26. 26, which are
mirror images of each other, secured to the top plate 24
by inwardly directed top flanges 264, 262 (Fig. 5) and
secured to one of the side walls 224 by inwardly directed
edge flariges 265, 265. Tt should be noted that the lower
distal edges of the deflector plate and of the inclined side
walls 26, 26 are spaced above the heating compartiment
top 10a so that the gases flowing in the direction of the
arrows in Fig. 3 can flow outwardly to the right through
this escapement and then leave the table-top hot water
heater through the louvers 144 for dissipation into the
surrouriding air.

The operation shiculd now be reddily apparent. Dur-
ing normal flow, the gases move in the direction of the
arrows in Figs. 1 and 2 under the influence of the siic-
tion: created by the chimney. draft in the chimney flue 13.
The incoming air moves through the air inlet 16 to prop-
erly areate the gas flame of the heating unit 31. The
combustion.. products are carried upwardly through' the
heater flue 12 into the injector -draft hood 2. If any
excess dir is needed to satisfy the chimuey pull, it will
readily flow it through the louvers 145 into the draft
hood 20,.4nd then the excess air along with the com-
bustion. products will move to the left in chimney flue
13 .and out the chimney. This structural relationship of
the: parts will ‘assure that the heating unit 11 is propetly
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areated so that the carbon dioxide in the flue gases in
burner flue 12 will be about 715 to 8%, the normal
amount for satisfactory combustion.

When the occasional downdraft occurs, the gases will
flow in the direction of the arrows in Figs. 1 and 3 and
there will be no tendency to smother the gas flame in
the heating unit 11 or to impede the upward flow of hot
gases through the burner flue 12. The occasional down-
draft will cause a reverse flow of air downwardly
through the chimney and to the right in the chimney
flue 13. As this air passes through the aperture created
by the chamfered lower end on the chimney flue 13 and
travels over to the bell-mouthed aperture 22e¢, it will
suck the flue gases containing the combustion products
from the heater flue 12 by the conventional injector
principle. The air in the downdraft will thoroughly mix
with the combustion products to eliminate any odor
therefrom and will be deflected outwardly through: the
louvers 145 in the direction of the arrows of Fig. 3.

When the relative proportions of the injector parts. -

are proper; the suction on the combustion product gases
in the heater flue 12 will always remain approximately
constant under either normal flow or reverse flow so
that the aeration of the gas-fired heater 11 will remain
approximately constant and the percentage of carbon
dioxide in the gases in heater flue 12 will remain approxi-
mately constant for optimum combustion efficiency. As
mentioned before, the carbon: dioxide should be about
72 to 8% for normal, satisfactory combustion.. Under
these conditions, the suction created by the chimney on
the chimney flue 13 would be approximately the same
as the suction created by the injector action of the draft
hood when a downdraft occurs.

Of course, the different parts of the injector draft hood

could have various sizes to provide satisfactory draft
action. It has been found that satisfactory operation
occurs when the parts are dimensioned as follows:
Chimney flue 13 having a 2134 inch inside diameter,
the aperture at chamfered end 13« having a 23 inch
inside diameter, the bell-mouthed aperture 22¢ hav-
ing & 3 inch inside diameter with a bellmouth extending
Y& ‘inch in the axial flow direction, and a 2 inch spacing

between the apertures 13¢ and 22e with the draft hood

box structure being about 8 inches square and 3%
inches.high in inside dimensions.

Various changes in details and arrangement of parts
can be made by one skilled in the art without departing
from the spirit of this invention or the scope-of the ap-
pended claims. :

What I claim is:

1. In a gas-fired heater having a confined space be-
tween the top of the heating compartment and the top
surface of the heater and also having a heater flue ffo‘r
carrying away the combustion products from a heating
unit for said compartment and a chimney flue having its
lower end in fluid communication with the upper end -of
said heater flue and angularly disposed therewith, an in-
jeetor draft hood surrounding said flue ends and adapted
to be located in said confined space, normal flow: of com-
bustion products caused by chimney updraft being from
said heating unit upwardly through said heater flue,
through said injector draft hood and through said chim-
ney flue, reverse flow being caused by a downdraft flow-
ing downwardly through said chimney flue and injector
to suck the flue gases from said heater flue, the lower
end of said chimney flue being spaced dowasiream with
réspect to the normal flow in said chimney flue frem the
upper end of said heater flue so that the flow ‘emerging
from said heater flue impinges against said chimney flue,
said injector hood having an aperture aligned with: but
spaced from the lower end of said chimney flue and in
flow communication with the atmosphere.

2. In -a table-top hot water heater having a gas-fired
water heating compartment and a heater flue in said-com-
partment. for conveying away the products of combis-
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tion and an enclosing cover over said compartment with
a louver in one side wall and with a table-top height top
surface and a chimney flue having its lower end in fluid
communication with the upper end of said heater flue and
right angularly disposed therewith, an . imjector draft,
hood adapted to surround said flue ends and adapted
to be located in said confined space, said draft hood hav-
ing an aperture in flow communication with the at-
mosphere through said louver and adapted. to be alighed
with but spaced from and in flow communication with
the Jower end of said chimney flue, the upper end of said
heater flue adapted to be in flow communication with
said space in said hood between said aperture and the
lower end of said chimrey flue, normal flow of combus-
tion products caused by chimney updraft being from said
compartment upwardly through said heater flue, through
said injector draft hood and through said chimney flue,
reverse flow being caused by a downdraft flowing down-
wardly through said chimney flue and injector to suck the
flue gases from said heater flue, a deflector plate secured
at its upper edge to the rest.of said draft hood above
said aperture on the reverse flow outlet side thereof while
having its lower distal edge adapted to be spaced above
the top of said heating compartment, whereby during
reverse flow the air in the downdraft will thoroughly mix
with the combustion products in the injector, will emerge
through said aperture and will be deflected toward said
louver by said deflector plate.

3. An injector draft hood for operatively conmecting
a heater flue of a hot water heater heating compartment
and a chimney flue, comprising interconnected wall por-
tions adapied to form a chamber surrounding the upper
end of said heater flue and the lower end of said chim-
ney flue when mounted in operative position with a flat
surface of the heating compartment forming the clos-
ing side thereof, one of said wall portions extending gen-
erally vertically from said flat surface and having an
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aperture in flow communication with the atmosphere of
generally the same cross sectional configuration as said
chimney flue and axially aligned with but spaced from and
in flow communication with the lower end of the chim-
ney flue, normal flow of combustion products cansed by
chimney updraft being upwardly through said heater flue,
through said injector draft hood and through said chim-
ney flue, reverse flow being caused by a downdraft flow-
ing downwardly through said chimney flue and injector to
suck the flue gases from said heater flue, a deflector plate
secured at one edge to the rest of said draft hood above
said aperture and extending away from said aperture and
toward said surface so that its distal edge is spaced above
said surface of said heating compartment to form a flow
path therewith, whereby during reverse flow the air in
the downdraft will thoroughly mix with the combus-
tion products in the injector, will emerge through said
aperture, and will be deflected by said deflector plate gen-
erally outwardly along said flat surface, whereby said
draft hood forms a compact unit with said flat surface.
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