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To all whom it may concern. 
Beit known that I, HENRY S. FARQUHAR, 

a citizen of the United States, residing in 
Wayne, Radnor Township, Delaware County, 

5 Pennsylvania, have invented certain Im 
provements in Air Heaters for Fuel Burn 
ers, of which the following is a specifica 
tion. 
My invention relates to certain improve 

i0 ments in air heaters for fuel burners located 
in the flue of a furnace. 
The object of my invention is to design the 

preheating apparatus so that the air will 
travel in a helical path therethrough, caus 

l6 ing the air to impinge upon the outer sur 
face of the preheater, which quickly increases 
the temperature of the air. 

In the accompanying drawings: 
Fig. 1 is a vertical sectional view of the 

20 upper portion of an oil burning furnace, 
showing the air heater partly in section on 
the line 1-1, Fig. 2; and Fig.2 is a sectional 
plan view on the line 2-2, Fig. 1. 

1 is the upper portion of an oil furnace. 
2 is the stack through which the products of 
combustion pass from the furnace. 3 is a 
cylindrical preheater, preferably made of 
metal. Passing through this preheateris a 
vertical flue 4. The preheater is less in diam 
eter than the stack so that the products of 
combustion pass around the preheater, heat 
ing the outer walls to a high degree. The 
products of combustion also pass through 
the fue 4: The preheateris closed at the up 
per end by an annular cap plate 5 and at the 
iower end by an annular cap plate 6. 7 is 
an air pipe through which cold air passes to 
the upper end of the preheater. It will be 
noticed that this air pipe communicates with 
the preheater at one side of the center, as 
clearly shown in Fig. 2, and that it has a 
suitable valve 8 for controlling the amount 
of air passing to the preheater, which is un 
der pressure. 
Communicating with the lower end of the 

air heater is an outlet pipe 9 for the pre 
heated air. This pipe leads to a burner of 
any of the ordinary types. This pipe also 
communicates with the lower end of the air 
heater and is arranged tangentially, so that, 
when cold air is to the preheater 
under pressure, it circulates in a helical 

3. 

path from the upper end thereof to the lower 

end, causing the air to impinge upon the in 
ner surface of the preheater, the air being 55 
raised quickly to a high temperature, after 
which it passes through the burner. By pro 
viding the fue 4, the airin circulationis also 
heated to a high degree. 
The air heater can be of any length de- 60 

sired and is supported in the flue, in the 
present instance, by brackets 10, which rest 
on one of the courses of the brick work of 
the flue, as clearly shown in Fig. 1. Other 
means may be used to support the air heater, 65 
if desired. 

claim: 
1. The combination in a heater for pre 

heating air for a furnace, of a stack com 
municating with the furnace and through 70 
which the products of combustion pass from 
the furnace; a preheater located in the stack 
and around which the products of combus 
tion pass; an air inlet pipe communicating 
with one end of the preheater; and an outlet 75 
pipe communicating with the other end 
thereof, said pipes being arranged tangen 
tially to the preheater so that air, under 
pressure, admitted to the preheater passes 
through it in a helical path. 

2. The combination in a furnace, of a 
stack; a cylindrical preheater located in the 
stack; an inlet pipe communicating with the 
upper end of the preheater for the air under 
pressure; an outlet pipe at the lower end of 85 
the preheater for heated air, the two pipes 
communicating with the preheater and be 
ing arranged tangentially in respect thereto, 
so that the air passing down through the 
preheater travels in a helical path and im- 90 
pinges upon the inner surface of the walls 
of the preheater. 

3. The combination in a furnace, of a 
stack; a cylindrical preheater located in the 
stack, said preheater being less in diameter 95 
than the stack so as to provide a passage 
around the preheater for the products of 
combustion; an inlet pipe communicating 
with one end of the preheater; an outlet pipe 
communicating with the other end thereof, 100 
said pipes being arranged tangentially in 
respect thereto so as to cause air under pres 
sure to travel in a helical path and impinge 
upon the inner surface of the preheater in its 
passage to the outlet pipe. 

4. The combination of a furnace; a stack 
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communicating therewith; a preheater lo 
cated in the stack, said preheater being less 
in diameter than the stack; a flue extending 
longitudinally through the preheater; an 
inlet pipe communicating with the upper end 
of the preheater; an outlet pipe communicat 
ing with the lower end thereof; and a valve 

for regulating the flow of air under pressure 
to the preheater, said pipes being arranged 
tangentially in respect to the preheater so as 10 
to cause the air in circulation to travel in a 
helical path through the preheater. 

HENRY S. FARQUHAR. 


