
March 17, 1942. W. A. HUBBARD 2,276,400 
AIR HEATING DEVICE 

Filled Jan. 15, 1940 2 Sheets-Sheet l 

I s 

east 

62SN ANN 
Hill 

U 
i 

All 
t 

1. 

Rgns 

sis. State 

II, E 
ESI . . . A a A- sa Zezzzza 2433 cysyl- QS 

p ass SN 
V) 32 va, 

Z27zerzzor 
W24/7/YMA2a3/7/Z7 

26.427.7% 

  

  

  

  

  

    

    

  

    

  

    

  

  

  

  

    

  

  

  

  

  

    

  

  

  

  

  



March 17, 1942. W. A. HUBBARD 2,276,400 
AIR HEATING DEVICE 

Filed Jan. 15, 1940 2. Sheets-Sheet 2 

Z.7 ze/72 oz. 
WZZA/7M A227/27 

176aor-7e/ 

  

  



Patented Mar. 7, 1942 

UNITED STATES PATE 

2,276,400 

NT OFFICE 
2,276,400 

AIR HEATING DEVICE 
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Application antiary 15, 1945), Sarial No. 33,881 
(C. 25-3) 5 Clains. 

This invention relates to an air heater or a 
heat saving device and while said device may 
have various applications, it is particularly de 
signed to be used with a furnace Such as a fur 
nace heated by an oil burner. Most domestic 
oil burners have been installed in furlla CeS 
originally designed for the use of coal or other 
Solid fuel. In many of these installations there 
is insufficient fue travel to utilize the heat from 
the burning oil. With such an installation it is 
desirable to have an air heater so that the heat 
generated may be more efficiently used. 

It is an object of this invention to provide an 
air heater of simple and efficient design adapted 
to be connected to the Smoke pipe of a furnace 
and which may be used to heat the room in 
which the furnace is disposed or to heat any 
other desired room or rooms. 

It is a further object of the invention to pro 
vide a device comprising an elongated casing, a 
member in said casing comprising a Series of 
conduits extending parallel to the axis of said 
casing and connected at their ends to form a 
circuitous passage through said member with 
reversely extending portions, one end of said 
member being connected to the smoke pipe of a 
furnace and the other end being connected to a 
fan Casing in Said first mentioned casing con 
taining a fan adapted to draw the hot gases from 
the Smoke pipe through said member, the dis 
charge side of said fan casing being connected 
to said Smoke pipe nearer the chimney than said 
first mentioned conduit is connected, a second 
fan in Said first mentioned casing and a motor 
for driving said fans whereby air is passed 
through said first mentioned casing over said 
member and is heated. 
These and other objects and advantages of the 

invention will be fully set forth in the following 
description made in connection. With the accom 
panying drawings in which like reference char 
acters refer to similar parts throughout the sev 
era views and in which: 

Fig. is a View partly in vertical Section and 
partly in side elevation of the device; 

Fig. 2 is a horizontal section taken on line 
2-2 of Fig. 1 as indicated by the arrows; 

Fig. 3 is a horizontal section taken on line 
3-3 of Fig. 1 as indicated by the arrows; 

Fig. 4 is a horizontal section taken on line 
4-4 of Fig. 1 as indicated by the arrows; 

Fig. 5 is a view in side elevation, some parts 
being broken away and others shown in vertical 
section illustrating the use of said device; and 
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being broken away and others shown in Vertical 
Section, said figure showing a modification. 

Referring to the drawings, particularly Figs. 
1 and 5, a furnace it is shown which may be of 
any Ordinary fuel burning type, Such as one con 
taining an oil burner, said furnace having lead 
ing therefrom a Smoke pipe f through Which 
the hot gases of combustion pass to the chimney 
2. A portion of a thimble connection f3 is 
shown, fitted into the opening in chimney f2 and 
into which pipe passes. The device of the 
invention comprises an elongated casing 4 and 
while this casing might be of various forms, in 
the embodiment of the invention illustrated it is 
shown as cylindrical. Said casing comprises a 
Shell 4d shown in Figs. 3 and 4 as made of two 
Semi-cylindrical portions having outturned 
fanges Ab connected by a plurality of headed 
and nutted bolts 4c. Shell 4d. fits at its ends 
about flanges 4d and 4e respectively formed 
on end plates 4f and 4g respectively. Plates 
f4f and 4g are connected by a plurailty of cir 
cumferentially spaced rods 5, the same being 
ShOWn as four in number, which rods are 
threaded at their ends and provided with nuts 
6 above plate 4f. At their lower ends rods 5 
paSS through plate lig and through horizontal 
portions a of leg members T. Nuts 8 are 
Secured on the lower ends of rods 5, thus hold 
iing legs firmly in place against plate 4g. 
Above plate Ag sleeves 9 surround bolts i5a. 
which also extend through plate Ag. A pair of 
bars 2 extend across casing 4 and are bored 
to have bolts 5a pass therethrough, said bars 
resting on sleeves 9. Above bars 2) sleeves 2 
Surround rods 5 and a pair of bars 22 receive 
bolts 5a and rest upon sleeves. 2. Nuts 23 are 
threaded on bolts Sa and act to clamp bars 20 
and 22 in place against sleeves 9 and 2? re 
spectively. 
A member designated generally as 24 is dis 

posed in casing 4 and comprises a plurality of 
conduits 2d extending parallel to the axis of 
Casing and throughout a greater portion of 
the length thereof. Certain of the conduits 24d. 
are connected at their tops and bottoms by elbows 
or U-shaped pipes 24b, so that member 24 has 
a continuous circuitous passage passing there 
through through the various conduits 24a, which 
paSSage has reversely extending portions or in 
other Words portions extending upwardly and 
downwardly. One conduit 24aa forms one end 
of member 24 and the same is connected to the 
inlet opening of a fan casing 25 supported upon 

Fig. 6 is a view in front elevation, some parts 56 the bars 22 and secured thereto by headed and 

  



2 
nutted bolts 26 passing through lugs 25d at the 
top and bottom of casing 25 and through bars 
22. A conduit 24ab forms the other end of mem 
ber 24 and this conduit is connected to the Smoke 
pipe as shown in FigS. 1 and 5. The outlet 
of fan casing 25 is connected by a conduit, 27 to 
the Smoke pipe at a point on the chimney side 
of conduit 24ab or at a point farther from the 
furnace 0 than is the conduit 24db. Conduit 27 
may be projected into the Smoke pipe and have 
its end directed toward the chimney as shown 
in Figs. 1 and 5. The member 24 is supported in 
casing 4 by frame members 28 formed of iron 
bars or Strips extending about the conduits 24d. 
and also secured to the rods 5. The casing 25 
encloses a fan 29 mounted on a shaft 30 Which 
extends through fan casing 26 and between the 
bars 22. A second fan 3 is secured to shaft 30 
below bars 22 and between the same and bars 29. 
A motor 32 illustrated as of the electrical type is 
Secured to bars 20 by bolts 33. It will be noted 
that casing 4 has an opening at its lower end 
Surrounded by a flange f4h depending from plate 
4g. Said casing also has an opening 4i at its 
upper end disposed centrally of plate 4f and a 
conduit 34 surrounds opening f4i and has a 
flange 34a connected to the top of plate 4f by 
bolts 35. It will be understood that conduits 
24ab and conduits 27 extend through plate 4f 
at One side of opening 4i as shown in Fig. 2. 
A pan 38 is Supported in casing 4 preferably 

resting on the upper frame 28 and a similar pan 
39 rests on the lower frame 28. Pans 38 and 
39 will be of a shape to fit between the vertically 
extending conduits 24a. A pipe 40 connects with 
pan 38 Some distance above the bottom thereof 
and is arranged to discharge into pan 39. A 
pipe 4 connects with pan 39 some distance above 
the bottom thereof and passes through the lower 
plate 4g So that it can be connected to some 
Suitable drain. A pan 42 is preferably disposed 
below the opening in flange 4h. 
With the furnace 0 operating, hot gases will 

pass from the furnace through the smoke pipe 
to the chimney f2. Motor 32 will be sup 

plied with current in the usual manner and will 
drive shaft 30, thus operating fans 29 and 3f. 
Fan 3 Will preferably be arranged to force air 
upwardly. Fan 29 will exert suction through 
the member 24 and the hot gases of combustion 
Will be drawn from Smoke pipe through con 
duit 24ab and then successively through the con 
duits 24 a until the gases pass through conduit 
24ad into the fan casing 25. The gases will pass 
through this fan casing and be discharged there 
from through conduit 27 into the smoke pipe . 
It will be noted that the gases passing through 
member 24 will be at somewhat reduced pressure 
or preSSure below the pressure of the air in cas 
ing 4 So that there will be no leakage of these 
gases into the casing 4. There will thus be no 
Odor from the furnace gases passing through 
member 24. It will also be noted that the with 
drawal of the hot gases from the Smoke pipe and 
their Subsequent discharge thereinto will not in 
any way decrease or adversely affect the draft 
in Smoke pipe ff. In fact by having the conduit 
2 arranged with its discharge directed toward 
the chimney, the draft may be increased. The 
fan 3 will cause movement of air through the 
Opening Within flange 4h and this air will pass 
upWardly around fan casing 25 and around the 
Various conduits of member 24 and will pass out 
through conduit 34 at the top of casing 4. 
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This air will be well heated in its passage through 75 
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casing 4. The various conduits 24d give a very 
large surface for contact with the air So that 
the device has a high degree of efficiency as 
a heat exchanger. If the device is used to heat 
the room in which it is placed, the heated air 
may be delivered into Said room from the top 
of casing f4. If it is desired to heat other rooms 
conduit 34 Will be extended to Such rooms. The 
cooler air is, of course, nearer the floor and will 
usually be taken in through plate 4g. It will 
be understood, however, that fan 3 could move 
the air doWnwardly So that heated air would be 
discharged through the opening plate 4g. The 
device can also be used as a humidifier. Water 
will be placed in the pan 38 and this may be 
maintained at a desired level by a control de 
Vice (not shown). The Water will run through 
conduit or pipe 40 into pan 39 and when it 
reaches a certain level in pan 39 will drain off 
through drain pipe 4. The pan 42 is provided 
in case there should be any condensation within 
casing 4. It will be noted that the structure 
is quite simple and can be easily assembled. The 
conduits 24a and the elbows 24b Will all be of 
Standard size and these can be easily assembled 
and economically replaced if necessary. 
In Fig. 6 a slightly modified form of the in 

Wention is shown in which the structure is the 
Same as in Figs. 1 to 5 except that con 
duit 24ac, corresponding to conduit 24ab in 
Fig. 1, is not connected to smoke pipe . In 
Stead a fuel burner 45, such as a gas or oil 
burner, is disposed in the conduit adjacent the 
bottom of conduit 24ac and will be supplied with 
fuel through the pipe 46. Burner 45 will be sup 
plied with air drawn from the atmosphere as 
shown through the top of conduit 24ac and the 
hot gases of combustion from burner 45 will then 
be drawn through member 24 just as the hot 
gases from Smoke pipe are drawn there 
through in the form shown in the other figures. 
The pipe 27 Will be connected to some suitable 
gas discharge means Such as the Smoke pipe 
shown in Fig. 6. 
From the above description it will be seen 

that I have produced a very novel and efficient 
air heater or heat saving device. The device is 
Very compact and it is apparent that the same 
will have a high degree of utility for the purpose 
intended. 

It Will, of course, be understood that various 
changes may be made in the form, details, ar 
rangement and proportions of the parts, without 
departing from the scope of applicant's invention, 
which generally stated, consists in a device capa 
ble of carrying out the objects above set forth, 
in the parts and combinations of parts disclosed 
and defined in the appended claims, 
What is claimed is: 
1. An air heating device having in combina 

tion, a casing comprising upper and lower end 
plates with cylindrical flanges extending towards 
each other, said end plates having openings there 
through forming inlet and outlet openings, a 
shell comprising semi-cylindrical members fitting 
about and extending between said flanges and 
having outwardly and vertically extending mat 
ing flanges, means connecting said latter flanges 
for holding said shell in place, a plurality of rods 
extending between said end plates for clamping 
the same and said shell together, a frame at 
the lower end of said casing, a member disposed 
in said casing comprising a plurality of conduit 
convolutions and having an inlet pipe extending 
through the upper of said end plates adapted to 
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be connected to a container of hot gases, a fan 
casing Supported on said frame to Which One end 
of said member is connected, a conduit extend 
ing from the discharge side of said casing through 
the upper of said end plates adapted to be con 
nected to said container, a motor carried on Said 
frame, a shaft Connected to said motor, a fan 
in Said fan casing driven by Said shaft for dra W 
ing air through said member and a Second fan 
on Said shaft within said first mentioned casing 
for moving air through Said Casing. 

2. An air heater constructed and arranged to 
be attached to the Smoke pipe of a furnace hav 
ing in combination, an elongated vertically ex 
tending casing having an inlet at its bottom and 
an outlet opening at its top, a device in said 
casing comprising a plurality of pipes extending 
in Spaced relation therein for the greater part 
of the length of said casing, U-shaped members 
Connecting the ends of said pipes to form a con 
tinuous conduit, a fan casing adjacent the bottom 
of Said Casing to Which one end of said conduit 
is connected, a fan in said fan casing, the other 
end of said conduit extending through and be 
yond the top of said first mentioned casing and 
Connected to said Smoke pipe, a pipe connected 
to the discharge outlet of said fan casing and 
extending vertically through the top of said first 
mentioned casing and connected to said smoke 
pipe, a Second fan in said first mentioned casing 
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below said fan casing for drawing air into said 
first mentioned casing to the inlet opening thereof 
and forcing it out through said outlet opening 
of said first mentioned casing, said air passing 
around Said device and a motor below said last 
mentioned fan for driving both of said fans. 

3. The structure set forth in claim 2, verti 
cally spaced bands extending about said pipes 
for Supporting the same and means at the sides 
of Said first mentioned Casing for supporting said 
bands. 

4. The structure set forth in claim 2, verti 
cally Spaced bands extending about said pipes 
for Supporting the same, means at the sides of 
Said first mentioned casing for supporting said 
bands, a shallow annular pan supported upon 
each of Said bands and extending about said 
pipes, a conduit extending from adjacent the 
top of the upper pan to adjacent the bottom of 
the lower pan and a conduit extending from ad 
jacent the top of the lower pan through the 
bottom of said first mentioned casing. 

5. The structure set forth in claim 2, said last 
mentioned pipe being connected to said Smoke 
pipe at the chimney side of said other end of said 
Conduit and having its terminal directed longitu 
dinally of said Smoke pipe in the direction of 
travel of the gases to the chimney. 

WILLIAM. A. HUBBARD. 


