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To all whom it may concern: 
Be it known that I, ALBERT D. MARTIN, a 

citizen of the United States, residing at Ham 
burg, in the county of Erie and State of New 
York, have invented new and useful Improve 
ments in Hot-Air Furnaces, of which the foll 
lowing is a specification. 
This invention relates to that class of hot 

air furnaces in which an annular chamber 
or smoke-belt surrounds the fire-pot, which 
chamber is connected with the combustion 
chamber in such manner as to receive the 
products of combustion from the combustion 
chamber and convey the same to the smoke 
pipe of the furnace. 
The object of my invention is to improve 

the construction of the combustion-chamber 
and the annular chamber or smoke-belt, so as 
to obtain a more perfect combustion of the 
fuel, thereby increasing the temperature and 
effecting a saving in fuel. 
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In the accompanying drawings, Figure 1 is 
a vertical section of my improved hot-air fur 
mace. Fig. 2 is a front elevation, partly in 
section, of the combustion-chamber and an 
nular smoke-chamber removed from the fur 
nace. Figs. 3 and 4 are horizontal sections 
in lines a a and of 21, Fig. 1. 

Like letters of reference refer to like parts 
in the several figures. 
A represents the inclosing casing of the 

furnace; B, the ash-pit; C, the fire-pot resting 
upon the ash-pit, and c the grate. 
D represents the combustion-chamber sur 

mounting the fire-pot and consisting of a 
cylindrical shell closed at its top by a head 
d and at its bottom by a ring d, surrounding 
the fire-pot and resting upon an annular rim 
or shoulder formed at the upper end of the 
fire-pot. The heads of the combustion-cham 
ber are firmly connected together by vertical 
tie-bolts d, passing through perforated lugs 
formed on the heads. The combustion-cham 
ber is preferably provided with an annular 
row of upright heating pipes or flues e, ar 
ranged within the chamber near the wall 
thereof and secured at their upper ends in 
openings in the head d and at their lower 
ends in openings in the ring d". These pipes 
are open at both ends, so that the cold air en 
tering the lower part of the furnace ascends 

through these pipes into the upper part of 
the casing A, and is heated in passing through 
said pipes. 
f represents the fire-door arranged in the 55 

lower portion of the combustion-chamber and 
through which the fuelis introduced into the 
furnace. The combustion-chamber is sepa 
rated from the inclosing casing Aby the usual 
annular passage g, through which a portion 6o 
of the air rises. 
H represents an annular chamber or smoke 

belt surrounding the fire-pot and separated 
therefrom by an annular space or passage h, 
through which the incoming cold air passes 65 
before entering the heating-pipes of the com 
bustion-chamber. The annular chamber H. 
is composed of two concentric upright walls 
or rings i i and heads ' '. The two heads 

are firmly clamped against the ends of 7o 
the walls i by vertical tie-bolts i, and the 
heads are provided at their inner sides with 
annular grooves, in which the ends of the walls 
are confined. 

k k represent upright ?lues or hollow circu- 75 
lar projections arranged on the outer front 
side of the combustion-chamber on opposite 
sides of the fire-doorf, whereby the annular 
chamber or smoke-belt His placed in commu 
nication with the combustion-chamber. The 8o 
upper ends of these flues are closed and their 
open lower ends register with openings l, 
formed in the upper head of the chamber H, as 
represented in Fig. 3. The lower head of the 
combustion-chamber is provided on its under 85 
side with short tubes or nipples l', which fit in 
circular sockets formed in the upper head of 
the chamber H, as represented in Fig. 2, so as 
to form a tight joint. The flues kare each pro 
vided on their inner sides within the combus- 9o 
tion-chamber with a longitudinal slot or open 
ing in, which extends from the upper head d 
to the lower head or ring d of the combus 
tion-chamber, as shown. 
n represents the smoke pipe or flue, which 95 

enters the rear side of the chamber H. The 
products of combustion pass from the com 
bustion-chamber into the flues k and from the 
latter into the chamber H. The smoke and 
gases circulate within the annular chamber Ioo 
or smoke-belt and heat the same, and finally 
escape through the smoke-pipe. The slots of 
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the flues or conduits preferably open rear 
wardly toward the side walls of the combus 
tion-chamber, as shown in Fig. 3. This con 
struction prevents the gases in the vicinity of 
the fire-door from passing directly into the flues 
and compels the same to pass rearwardly to 
ward the sides of the combustion-chamber in 
seeking an exit, thereby retarding their es 
cape and effecting a more perfect combustion. 
The volume of cold air entering the bottom 
of the furnace ascends between the fire-pot" 
and the inner wall of the annular chamber H 
and is heated on both sides by contact with 
these parts. It then passes upwardly through 
the heating-pipes, whereby it is further heated, 
and finally enters the upper part of the cas 
ing A, from which latter it is conducted from 
the furnace by the usual pipes. i 
o represents a deflecting ring or flange ar 

ranged at the lower end of the chamber Hand 
extending inwardly to within a short distance. 
from the fire-pot, so as to leave a narrow cir 
cular space for the passage of the ascending, 
cold air. This deflecting-ring directs the cold 
air inwardly against the fire-pot, and thereby, 
brings the bulk of the air into intimate con 
tact with the outer surface of the fire-pot. 
This deflecting-ring is preferably formed on 
the lower head i° of the chamber H. By pro 
viding the combustion-chamber with narrow. 
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ing the firepot and separated therefrom by 
an air-passage, of the combustion-chamber 
provided at its front side with upright flues, 
each connected at its lower open end with the 
smoke-belt and having in its inner side a slot 
opening into the combustion-chamber and ex 
tending from the upper to the lower head of 
the same, air-pipes arranged within the com 
bustion-chamber and communicating at their 
lower ends with the air-passage between the 
smoke-belt and the fire-pot, and an exit-pipe 
connected directly with the rear side of the 
smoke-belt, substantially as set forth. 

3. The combination, with the fire-pot and 
the smoke-belt having its upper head pro 
vided with openings, of the combustion-cham 
ber having its lower head provided withhol 
low nipples which fit into the openings in the 
head of the smoke-belt, and upright flues ar 
ranged on the front side of the combustion 
chamber, provided on their inner sides with 
slots opening into the combustion - chamber 
and extending from the upper to the lower 
head of the combustion-chamber and having 
their lower ends registering with said nipples, 
substantially as set forth. 

4. The combination, with the fire-pot, the 
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combustion-chamber, and the smoke-beltsur- 85 
rounding the fire-pot and separated there 
from by an air space or passage, of a flue con 

exit slots or openings k, extending from top necting the smoke-belt with the combustion 
to bottom of the chamber, the draft is more dif 
fused and equalized in the combustion-cham 
ber than when a single large exit-opening is ar 
ranged at or near the top of the chamber, and 
the escape of the products of combustion is re 
tarded to a greater extent, thereby producing. 
a more complete combustion, and effecting a 
material saving in fuel. The aggregate area. 
of the slots m, should about equal, the area, 
of the single large exit-opening usually em 
ployed. - 

I claim as my invention 
1. The combination, with the fire-pot and 

the annular chamber or smoke-belt surround 
ing the fire-pot and separated therefrom by 
an air-passage, of the combustion-chamber 
formed at its front side with upright flues, 
each connected at its lower open end with the 
smoke-belt and provided on its inner side 
with a slot opening into the combustion 
chamber and extending from the upper to the 
lower head of the same, and a smoke-exit pipe 
connected directly with the rear side of the 
smoke-belt, substantially as set forth. 

2. The combination, with the fire-pot and 
the annular chamber or smoke-belt surround 

chamber and an inwardly-projecting flange 
arranged at the lower portion of the Smoke 
belt around the firepot, whereby the ascend 
ing cold air is directed toward the fire-pot, 
substantially as set forth. 

5. The combination, with the fire-pot, and 
, the combustion-chamber provided with pro 
jecting upright flues having longitudinal 
slots in their inner sides, whereby they com 
municate with the combustion-chamber, of a 
smoke-belt surrounding the fire-pot separated 
therefrom by an air-passage and having its 
upper head provided with openings which 
coincide with the lower open ends of said up 
right flues and having its lower head formed 
with an inwardly-extending flange separated 
from the fire-pot by an air-passage, and form 
ing a deflector for directing the ascending 
cold air against the fire-pot, substantially as 
set forth. 
Witness my hand this 20th day of March, 

1890. 
ALBERT D. MARTIN. 

Witnesses: 
FAYETTE KELLY, 
NEWTON C. FISH. 
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