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This invention relates to heat exchange ap 
paratus and has for its object to provide an 
improved construction and arrangement of 
the economizer or heater as employed for 

5 water heating purposes, to adapt it also for 
the efficient pre-heating of air, required, for 
example, for combustion in the generator fur 
nace or furnaces. 
The invention comprises a combined air 

1') and water heater for steam generating plant 
consisting of the combination of nested tubes 
or ducts and an enclosing casing or enclosing 
tubes such that intermediate ducts are pro 
vided through which the hot gases flow, the 

is latter contacting with the exterior surface of 
the inner units and the interior surface of 
the outer units of said nested tubes or ducts. Referring to the accompanying explana 
tory drawings:- 

Figure 1 is a sectional elevation showing, 
in diagrammatic form one manner of carry 
ing the invention into effect. Figure 2 is a sectional end view showing 
one arrangement of the tubes or ducts of my 

is improved economizer or feed water heater 
and Figure 3 a similar view showing another 
arrangement. 

Figure 4 is a sectional view in diagram 
matic form showing another manner of car 

3t, rying the invention into effect. 
The same reference letters in the different 

views indicate the same or similar parts. 
As is illustrated at Figures 1 and 2, the 

water tubes a (of which only four are shown 
33 in Figure 1) extending between headers as 

b of the economizer or feed water heater, are 
each provided with an outer tube c extending 
between the end plates d of a casing e. The 
hot gaseous products admitted at f flow 
through the spaces between the said nested 
tubesa, and c, passing from f through the 
said spaces in the lower half of the casing e 

20 

and returning through those in the upper 
half to the outlet at 9. Such flow of the hot 

ii, gases is indicated by the arrows 1 at Fig 
ure 1. 
The air to be heated is admitted at h to the 

casing a which is fitted with a baffle or divi 
sion plate i such that the air after passing 

bu through the spaces between the respective 

of the gases and of the air with a view to the 

outer tubes d in the upper half of the casing, 
returns through the like spaces in the lower 
half to the outlet at i. Such flow of the air, 
which is in a counter direction to the flow of 
the hot gases, is indicated by the arrows 2 55 
at Figure 1. 
The water flows through one set of tubes 

( and returns through the other set. It may 
be passed through one set of tubes only or 
through more than two sets to suit require- 30 
ments. 
The hot gases may also be circulated back 

and forth many times over the water tubes. 
The air also may be heated in several stages 
or in a single stage as desired. 35 
The casing e may be of a circular, or of a 

rectangular, Square or other section to meet 
requirements. The casing shown at Figure 
2 is circular and has filling pieces k which 
form dead air spaces to deflect the air from ?o 
the side of the casing and keep it in close con 
tact with the tubes c. 
In the example illustrated at Figure 3, a 

row of water tubes a is enclosed by one outer 
tube or duct c of a rectangular section. As 
in the previous example, the hot gases flow 
through the spaces between the exterior of the 
water tubes and the interior of the enclosing 
tubes or ducts c, whilst the air flows in the 
spaces, as 1, between the exterior surfaces C3 
of the said ducts c. The latter may be cor 
rugated and the tubes placed in a staggered 
formation. - 

In the arrangement shown in Figure 4, the 
air is passed through tubes m, each of which C3 
encloses concentric hot gas and water tubes 
c and a respectively. The separate tubes may 
be connected to headers as shown. Or the ar 
rangement may be such as to cause the air 
and water to be heated in several stages: a 90 
single stage heating as shown may however 
be utilized. 

Suitably curved deflecting surfaces are pro 
vided for the respective changes of direction 95 
maintenance of the velocity of flow. 
The surfaces of the tubes exposed to the 

hot gaseous products of combustion can be 
cleaned by the aid, for example, of steam Jets 
in the known manner. O) 
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What I claim is:- 
A combined air, water and flue-gas heat 

interchanger comprising in combination a 
circular casing, end plates spaced from the 
ends of said casing, pairs of tubes arranged 
concentrically one within the other between 
said end plates and arranged in quincunx, 
means for passing flue gas through the an 
nular passage between said tubes which are 
arranged so that the gas flows in double pass, 
means for passing water through the inner 
tubes and means for passing air over the outer 
surfaces of said tubes such that the air and 
water flow in double pass and in contra flow 
to the movement of the flue gas from which 
heat, is extracted, and flat, longitudinal, Seg 
mental plates arranged within said casing, 
each plate being parallel in cross sectional 
view to a line through the axes of the near 
est row of tubes, so as to restrict the passage 
of air through the apparatus and to avoid dead spaces. 
In testimony whereof have signed my 

name to this specification. 
ALBERT EDWARD LEEK. 


