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To all vhom it may concerni 
- Beit known that I, JoHN W. MEAKER, a 
citizen of the United States, residing at 
Evanston, in the county of Cook and State 
of Illinois, have invented certain new and 
useful Improvements in Furnaces, of which 
the following is a specification. 

() 

My invention relatesto certain improve 
ments in hot air furnaces and is concerned 
more particularly with the construction of 
furnaces using a fluid, that is, oil orgas, as 

, a fuel. 

5 

20 

| 25 

30 

40 

45 

50 

55 

The principali object of the invention is 
to provide an oil or gas burning furnace, 
more particularly for a domestic heating 
plant, which willbe so constructed as to 
utilize to the fullest extent the heat de 
veloped by the burner and which will dis 
tribute the heated air to the space or spaces 
to whichit is destined as effectively as possi 
ble and in the quantity required. These 
purposes are carried out by a certain novel 
construction of the furnace calculated to 
effect a maximum heat exchange asbetween 
the combustion gases and the circulatingair; 
and, preferably, through the employment of 
an automatically controlled blower or fan 
for producing a continuous circulation of 
air through the furnace to the space to be 
heated and from such space back to the 
furnace. 
The invention comprises other incidental 

features of improvement to be hereinafter 
described and claimed. It is realized that 
some of these improved features mightbe 
employed in the coal burning furnace; and 
that, although it is preferableto use all of 
the described features in combination, it is 
not essential to do so. It is, therefore, my 
intention to cover the invention in its pre 
ferred embodiment as shown in the draw 
ing appended hereto and also all modifica 
tions of Such embodimentasmay come with 
in the scope of the appended claims. 

In the drawing 
Fig. 1 is a fragmentary vertical sectional 

view of a furnace and appurtenances there 
to constructed in accordance with my in 
vention. 

Fig. 2 is a sectional plan on line 2-2 of 
Fig. 1, and 

Fig. 3 is a sectional plan view, on a larger 
scale, on line 3-3 of Fig. 1. . 

Referring to the drawing, the furnace is 
shown asconsisting of an outer, upright, 
cylindrical casing 10 and an inner casing 11, 

these casings providing an inner combus 
tion space 12 and an outer air space 13. 
Leading from the air space 13 are one or 
more flues 14 for conveying heated air to the 60 
apartment orapartments to be heated. 15 
is areturn airffue, the inlet end of which 
extends to - an opening in the flooring 16 
above the furnace, this opening being pro 
vided with a grid or register 17, in the 
particularembodiment of the 'invention 
shown in the drawing, which embodiment, 
however, is subject to modification in this 
respect without departure from the inven 
tion, the airis continuously circulated from 
the furnace to the apartments to be heated 
through hot air flues 14 and back to the 
furnace through return flue 15. The instal 
lation has no fresh air pipe from outside 
the housealthough such pipe may be pro 
vided if desired. 
Preferaby a blower (by which I intend 

any means for creatingair pressure) is pro 
vided for forcing air from the returnflue 
through the furnace and hot airflues. In 
the drawing I have shown for this purpose 
a fan 18 located between the vertical leg 
19 and the horizontal leg 20 of the return 
flue 15, which fan is driven by an electric 
motor 21. The blower may be operated con tinùously but preferaby its action is inter 
mittent and is controlled thermostatically 
in accordance with the temperature of the 
apartmentor apartments to 
is, the blower is set in operation when the 
room temperature falls to a certain point 
and is shut off when the temperature rises 
above a certain point. The 
controlling the operation of the blower 
which, of course, will be adjustable to oper 
ate at any particular temperature for which 
it is set, is designated 22' and may be em 
ployed also for opening and closing the fur 
nace damper, butas this arrangement is 
commonit has not been shown on the draw 
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ing. As the fan, when idle, with its motor, 
tends to block or interfere with the flow of 
air through the return flue and into the fur 
nace, a by-pass 23 around the blower out 
fit is provided having a damper 24 which 
is closed when the blower is in operation 
and opened when the blower is out of opera 
tion. Preferably this damper is auto 
matically controlled by the thermostat 22 
which controls the operation of the blower. 
The mechanismi for energizing and de 
energizing fan motor 21 and opening and 
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fan motor 21 and rocks damper 24 to an 
open position so that air in the return duct 
15 may by-pass the blower outfit. At the 
same time, in the case of an oil orgasburn 
ing furnace, the supply of fuelto the burner 
is diminished by partial closing of valve 45. 
In the case of a coal burning furnace the 
furnace damper will ordinarily be moved 
through operation of the thermostatic mecha 
nism to slow down the fire. When the tem 
perature falls below the minimum for which 
thermostat 22 is setto act, motor 25 is en 
ergized to move arm 26 to the right and 
weight 32 brings about the closing of 
damper 24 and a movement of the lever 35 
of circuit breaker 33 which closes the fan 
motor circuit 34, whereupon the fan is set 
in motion and the supply of fuel to the 
burner is increased. 

I claim.: 
1. In a hot air furnace having an inner 

combustion space and an outer air space, a 
fluid fuel burner ini the combustion space, a 
plurality of air heating ducts opening at 
their opposite ends into the air space and 
extending through the combustion space into 
proximity with the burner, and means for 
producing a forced draft of air through. 
Said air heating ducts. 

2. In a hot air furnace having an inner 
combustion space and an outer air space, a 
fluid fuel burner in the combustion space, 
a partition extending across said air space, 
a plurality of air heating ducts opening at 
their Opposite ends into the air space on op 
posite sides of said partition and extending 
through the combustion space into prox 
imity with the burner, and means for pro 
ducing a forced draft of air through said 
air heating ducts. 

3. In a hot air furnace having an inner 
combustion space and an outer air space, a 
partition extending across said air space, a 
plurality of air heating ducts opening at 
their opposite ends into the air space on 
opposite sides of Said partition and extend 
ing through the combustion space toward 
the center thereof, and a blower for forcing 
air through said ducts. 

4. In a hot air furnace having an inner 
combustion space and an outer air space, a 
fluid fue burner in the combustion space, a 
plurality of air heating ducts opening at 
their opposite ends into the air space and. 
extending through the combustion space 
into proximity with the burner, the walls of 
said ducts being provided with radiating 
studs extending into the ducts and into the 
space in the combustion chamber within 
said ducts and means for producing a forced 
draft through said air ducts. 

5. In a hot air furnace having an inner 
combustion space and an outer air space, a 
partition extending across said air Space, a 
plurality of air heating ducts opening at 
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their opposite ends into the air space on Op 
posite sides of said partition and extending 
convergingly into the combustion space, and 
means for producing a forced draft of air 
through said air heating ducts. 

6. In a hot air furnace having an inner 
combustion space and an outer air Space, a 
partition extending across said air space, air 
heating ducts opening at opposite ends into 
Said air space at opposite sides of Said par 
tition and extending convergingly into the 
combustion space, the walls of which ducts 
are formed with radiating studs extending 
into said ducts and into the central combus 
tion space between the same and means folº 
producing a forced draft through said ducts. 

7. In a hot air furnace having a com 
bustion space and an air space, hot air flues 
extending from the air space to the apart 
ments to be heated, a return flue leading 
to the air space, a blower in said fiue, a by 
pass around said blower, and mechanism 
whereby the by-pass is closed when the 
blower is put in operation and is open when 
the operation of the blower ceases. 

8. In a hot air furnace having a combus 
tion space and an air space, hot air flues 
extending from the air space to the apart 
ments to be heated, a return flue leading to 
the air space, a blower in Said flue, a by 
pass around said blower, and thermostati 
cally actuated mechanism whereby the by 
pass is closed when the blower isput in op 
eration and is open when the operation of 
the blower ceases. 

9. In a hot air furnace having an inner 
combustion space and an outer air Space, 
hot air flues leading from the air space, a re 
turn flue leading to said air space, a parti 
tion extending across the air space, a plu 
rality of air heating ducts opening at oppo 
site ends into the air heating space on, oppo 
site sides of said partition and extending 
toward the center of the combustion Space, 
and means for forcing air from the air re 
turn fiue into said air space. 

10. In a hot air furnace, the combination 
of outer and inner vertically arranged, cy 
lindrical casings providing an inner com 
bustion space and an outer air space, a 
horizontal partition across said air space, a 
plurality of air heating ducts which open 
into said air space at their opposite ends on 
opposite sides of said partition and extend 
radially into the combustion Space, a plu 
rality of hot air flues leading from the air 
space above said partition, a return air flue 
leading to the air space below said parti 
tion, and a blower in said return air flue. 

11. In alhot air furnace, the combination 
of outer and inner vertically arranged, cy 
lindrical casings providing an inner com 
bustion space and an outer air space, a hori 
zontal partition across said air space, a plu 
rality of air heating ducts which open into 
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Said air Space at their opposite ends on op 
posite sides of Said partition and extendra 
dially into the combustion space, a plu 
rality of hot air flues leading from the air 
space above said partition, a return air flue 
leading to the air space below said parti 
tion, a blower in said flue, a by-pass around 
the blower, a damper in the by-pass, and 
a thermostatically actuated mechanism 
Which operates alternately to Set the blower 
in operation and close the damper and to 
stop the blower and open the damper. 

12. In a hot air furnace, the combination 
of outer and inner vertically arranged, cy 
lindrical casings providing an inner com 
bustion Space and an outer air space, a hori 
Zontal partition across Said air space, a plu 
rality of air heating ducts which open into 
Said air space at their Opposite ends on op 
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radially into the combustion space, a plu 
rality of hot air fiues leading from the air 
Space above Said partition, a return air fue 
leading to the air Space below said parti 
tion, said ducts being provided with radiat 
ing studs which extend into the ducts and 
into the Space between them, and means for 
producing forced drafts of air from the 
returnair flue through the air heating ducts. 

13. A hot air furnace comprising a fluid 30 
fuel burner and means through which air 
to be heated and products of combustion 
from the burner are adapted to be passed, 
Said furnace being formed So asto provide 
a plurality of Separate ducts forone of : 

I said gases which extend into the space 
through which the other gas is passed, and 
means for producing a forced draft of the 
air to be heated through said furnace. 

OHIN VV., MEAKER. 


