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0 Claimas. (C. 257-244) 
The primary object of the present invention is 

to provide instrumentalities of great simplicity 
and economy by means of which a great deal 
of the heat heretofore wasted in conventional 
types of hot air furnaces may be conserved and 
devoted to useful work, 
The invention contemplates the provision of an 

economizer unit adapted for inclusion in the path 
of the products of combustion from a hot air 
furnace to a chimney or stack and adapted to 
receive the return air from the rooms of a dwell 
ing, filter said air, heat the air by contact with 
elements which are in turn heated by the other 
Wise Waste gases on their way to the chimney 
and deliver said air kinetically upon and about 
the Walls of the combustion chamber of the fur 

, nace in Such fashion as to not only rapidly carry 
away the heat delivered by the furnace, but to 
prevent damage to the fire pot of the furnace 
by Overheating of the same. 

It is a further object of the invention to se 
Cure the results above set forth through the 
medium of an economizer in the nature of an 
auxiliary unit through the use of which the effec 
tive heating area of the furnace is, in effect, in 
Creased. 
An important feature of the invention resides 

in the novel combination and correlation of the 
parts constituting the economizer by virtue of 
which it is rendered of great flexibility. By that 
I mean that it is adapted for installation in con 
junction with existing furnace units and under 
In any widely varying conditions. Further, this 
economizer is built up of a plurality of superim 
posed units each of which is complete in itself. 
Each of these units may be shifted to varying 
positions circumferentially with respect to the 
remaining units. This facilitates installation 
under many widely varying conditions and adapts 
the unit, for ready connection to existing fur 
3CES - 

In the accompanying drawings, 
Figure 1 is a vertical sectional view of an 

apparatus constructed in accordance With the in 
vention; 

Fig. 2 is a horizontal Sectional view on line 
2-2 of Fig. ; 

Fig. 3 is a horizontal sectional view on line 
3-3 of Fig. 1; 

Fig. 4 is a horizontal Sectional view on line 
8-4 of Fig. 1; 

Fig. 5 is a vertical Sectional view through the 
lowermost or fan unit of the economizer; 

Fig. 6 is a fragmentary transverse section 
through one of the filters; 

Fig. 7 is a fragmentary side elevation of the 
structure of Fig. 6; and 

Fig. 8 is an enlarged sectional view of a damper 
hereinafter described. - 

Like numerals designate corresponding parts 
in all of the figures of the drawings. 

Referring now to Fig. 1, 5 designates the shell 
or casing of a conventional and well known type 
of hot air furnace. The source of heat may be 
an Oil bürner, indicated conventionally at 6, or 
the heat may be derived from coal, gas or any 
other suitable fuel. In furnaces of this type the 
products of combustion pass from the upper por 
tion of the combustion chamber 7 into a radiator 
8 and thence through smoke pipe 9 directly to the 
chimney. The particular embodiment of econo 
mizer unit which I have chosen for purposes of 
illustration comprises an upper filter section , 
an intermediate heat exchanger or radiator sec 
tion and a lower or fan section 2. The in 
termediate or radiator section contains a radi 
ator in the form of a cylinder 3 having the upper 
and lowerheads í 4 and 15 and traversed vertically 
by the tubular members f6. This radiator 1s 
adapted for connection by piping 7 to the Smoke 
pipe 9 of the furnace, the products of combus 
tion passing around the tubes 6 and thence 
through pipe to the chimney 8. 
sage around the tubes these gases part with a 
large proportion of the heat which would be 
wasted if delivered directly into the chimney and 
this heat is recovered by drawing air downward 
ly through the tubes 6 and delivering it into the 
shell 5 of the furnace whence it may find its Way, 
by the various hot air pipes 20, to the spaces to 
be heated, such, for example, as a room, indicated 
at 2. 
tube 6 may be the air returned from Said Spaces, 
said air being drawn through the register 22 and 
delivered through duct 23 into the top of the 
uppermost unit 0. To reach the tubes 6 the 
incoming air froy the duct 23 must pass through 
filters 24. These filters are of the renewable car 
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The air drawn downwardly through the 
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tridge type and their-construction may be readily 
understood by reference to Figs. 3, 6 and 7. 
These filters comprise a body of filtering material 
25 held in place by suitable screen or like reticul 
lated material 26, the necessary stiffness and ri 
gidity being imparted to the whole by marginal 
frames 27 of channel formation. These screens 
may be slipped into place in Suitable guideways 
28 and when in place constitute barriers between 
the side spaces 29 of the upper unit and the cen 
tral chamber 3 of said unit and it is this central 
chamber that is in communication at 30a with 
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means for closing the top of said chamber com 
prises a counterbalanced relief damper operable 
under the air flow When the filters become clogged 
to move to open position. 

5. A filtering unit of the character described 
comprising a drum-like outer body, a Wall clos 
ing the lower end of said drum except for a 
Center opening therethrough, transverse guide 
Ways upon opposite sides of Said central opening 
and cartridge filtering units slidably mounted in 
said guideway and insertable through the wall of 
Said drum, said filtering unit comprising bodies 
of filtering material, stiffening frame members 
and reticulated sides. 

6. An air conditioning and heat economizer 
apparatus of the character described, consisting 
of a columnar structure comprising a plurality 
of super-posed cylindrical units, interchangeable 
connecting means between said units by which 
they may be secured in a plurality of positions 
circumferentially with respect to each other, air 
handling and modifying means in the respective 
units, means for delivering air into the upper 
most unit, and power-driven means in the lower 
most unit for drawing air forcibly downward 
through all of said unitS. 

7. A structure as recited in claim 6, wherein 
the air modifying means in at least one of Said 
units comprises a heat exchanger. 

8. An air conditioning and heat economizing 
... structure of the character described, comprising 
a plurality of super-posed sections, interchange 
able means for connecting said sections to adapt 
them to be shifted to varying positions circum 
ferentially with respect to each other, air forc 

ing means in the lowermost of said sections, a 
heat exchanging means in another of said 
sections, a filtering means in the remaining Sec 
tiom, means for "introducing air into the top of 
the uppermost section and for discharging said 
air centrally from the bottom of said Section, the 
structure of the intermediate section being such 
as to permit direct vertical flow of air there 
through to the air forcing means of the lower 
most section. 

9. An air conditioning and heat economizing 
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apparatus of the character described, consisting , 
of a columnar structure comprising a plurality 
of superposed, tubular units, interchangeable con 
necting means between said units by which they 
may be secured in a plurality of adjusted posi 
tions in horizontal planes, an air filtering means 
in one of said units, an air forcing means in an 
other of said units and heat exchanging media, 
in a third of said units, said heat eXchanging 
media comprising passages for air longitudinally 
through the heat exchanging Section, and means 
for conducting hot gas laterally through said 
section and around and between said passages. 

10. A filtering unit of the character described 
comprising a tubular body closed at one end by 
a wall having an opening therethrough, a pair 
of cartridge filters, means for mounting said 
filters in said body in such manner as to define 
a central chamber between them, and means for 
closing the other end of said chamber to thereby 
require the air which passes through the said 
opening of the Wall, to first pass through Said 
filters, 
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