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This invention relates to improvements in 
circulating heaters and more particularly to a 
heater of this type which is constructed and ar 
ranged to be operated in a most efficient manner 
with a gaseous fuel. 
An object of the invention is to provide a 

heater of the character described which with 
a comparatively low fuel consumption and with 
out danger of giving off gases of combustion fron 
the burner, will quickly and thoroughly heat and 
discharge therefrom a comparatively great 
voiume of air permitted to circulate there 
through. s 
Another object is to provide a heater of the 

character described which may be made in Cons 
paratively small sizes yet have a maximum of 
heating surface and air circulating a?id heat 
ing capacity owing to the construction and ar 
rangement of the combustion and heating chan 
ber and its associated parts and the fact that the 
gaseous fuel burner takes up but little of the 
space which is advantageously used to increase 
the heating capacity and efficiency of the heater 
as aforementioned. 
A further object is to provide a heater of the 

character described in which a novel form of 
combustion chamber has the threefold purpose 
of positively excluding the gases of combustion, 
providing a comparatively large directly heated 
surface exposed to the air circulation past the 
chamber, and defines an air circulating passage 
of a form and arrangement to insure a quick and 
thorough heating of a comparatively large volume 
of air circulating therethrough. 
The invention posseses other objects and fea 

tures of advantage, some of which, with the 
foregoing, will be set forth in the following 
description of the preferred form of the inven 
tion which is illustrated in the drawing ac 
companying and forming part of the Specifica 
tion. It is to be understood, however, that War 
iations in the showing made by the said draw 
ing and description may be adopted within the 
Scope of the invention as set forth in the claims. 

Referring to the drawing, 
Figure represents a vertical sectional view 

of a heater constructed in accordance with my 
invention. 

Figure 2 is a side view of the heater with one 
side of the casing therefor removed. 

Figure 3 is a plan view of the heater with the 
top wall removed. 
In its present embodiment the heater of my 

invention is seen to comprise a casing 1 supported 
on legs 2, and having imperforate sides but being 

open at its upper and lower ends whereby a free 
circulation of air therethrough is provided for. 
At the top of the casing a perforated register 
plate or Wall 3 is arranged in the usual manner. 
Arranged within and extending for Substana 

tially the full length and width of the heater 
Casing is a combustion and heating chamber 5 
which is gas tight throughout save at the lower 
open end thereof. This open end is disposed 
substantially at the plane of the lower open end 
of the casing and provides for secondary air to 
Support Combustion of gaseous fuel issuing fron 
a, burner 6 disposed in the lower part of said 
chamber. The gases of combustion are vented 7 
through a fuel connected With the chamber 5 
at a point near the top thereof and extended out 
Ward therefron for connection. With a flue or 
chimney in the Sua nanner. 
The heating and combustion chamber, al 

though relatively large and nearly equal to the 
length, height and width of the casing, is now 
ever spaced at its sides and top from the sides 
and top of the casing so as to provide there 
around a free passage for upward circulation of 
air through the casing. Owing to the size of 
said chamber there is provided a large heated 
area past and in contact with which the air 
moves when circulating through the heater, this 
air being free from contamination by the gases 
of combustion due to the venting of the chamber 
as aforementioned. With this arrangement it 
is seen that a large volume of air is permitted to 
circulate between the casing and chamber 6 and 
is thoroughly and quickly heated by contact with 90 
and the heat radiating from said chamber. 
To increase the heating capacity of the com 

bustion and heating chamber 6, vertically dis 
posed fins or Vanes 10 are fixed on the side walls 
of the chamber and extend downward from the top thereof to points about two thirds of the 
vertical height of said chamber. The outer edges 
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of these varies are spaced from the side Walls 
of the casing and the upper edges are spaced 
from the register plate 6 whereby the maximum 00 
air circulating and heating space is provided. 

To increase the effectiveness of the chamber 6 
as an air heating means and at the same time 
in prove the air circulating and general heating 
qualities of the heater, said chamber has the 05 
lowermost portions 14 of its opposed side walls 
inclined outward as at i5 to the point 16 located 
about one third of the way up the chamber. 
From this point the said side walls converge as 
at 17 to a narrow rounded upper wall 18 forming 
the top of the chamber. This formation of the 110 
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side walls of the chamber provides passages 19 
which from their lower enlarged ends are gradu 
ally reduced to the point 16 then gradually en 
larged towards their upper ends. It is to be 
noted that by this arrangement a venturi effect is. 
provided in each of said passages, whereby the 
velocity of the air is increased adjacent the re 
duced portions of the passageway. - 
The upwardly converging. Wall portions 17 pre 

sent surfaces interiorly of the chamber 5, which 
are directly impinged upon by the heated gases 
flowing upward in said chamber and are thereby 
more quickly and thoroughly heated. This di 
rect heating of said wall portions is enhanced by 
a baffle 20 SO arranged above the burner as to 
spread out the flames and heated gases and cause 
them to pass upward along said wall portion rath 
er than up through the mid-space between said 
wall portions. Preferably a deflecting plate 21 
is positioned across the chamber immediately 
below the flue opening so as to prevent the escape 
of the gases directly into the flue before their 
heat is dissipated along the walls of the cham 
ber, the end edges of the plate being spaced from 
side ends of the chamber whereby the gases may 
pass to the flue opening after having transversed 
the desired course in the chamber. 

It should be noted that the Vanes or fins in 
crease in width towards their upper ends and 
therefore present a greater heated area at the 
upper and larger portions of the passage 19. This 
insures the heating of the greater volume of air 
passing through said portions of said passages. 
Of considerable importance is the feature of 

my invention which insures the quick and free 
discharge of the heated air from the upper end 
of the casing. By referring to Figure 1 it will be 
seen that the heated air discharges from the pas 
Sages 19 almost straight upward and that practi 
cally little or no surface of the chamber separates 
the passages at their point of discharge. In this 
manner there is practically entirely eliminated 
the curling or defection of the heated air be 
tween the discharging streams as the latter are 
emitted from the heater. With this arrange 
ment, therefore, all of the air discharged from 
the passages will move straight upward without 
restriction, and the circulation of a maximum vol 
ume of air through the heater will be assured. 

I claim: 
1. An air-circulating heater comprising an out 

er Casing Open adjacent the top and bottom, an 
inner, casing spaced from and lying within the 

1,926,104 ^ 
outer casing and having opposing side walls with 
upper portions extending convergently upward 
for the greater vertical length of said first cas 
ing, and a lower portion forming a burner cham 
ber, and a burner located within said burner 
chamber below said convergent side wall portions, 
the space defined between the inner and outer 
Casing forming a passageway having a restric-, 
tion adjacent the lower end of said convergent 
wall portions, and means at the lower end of said 
convergent wallportions against which the heated 
products on leaving the burner will initially im 
pinge for deflection outwardly of their normal 
upWard course. 

2. An air-circulating heater comprising an out 
er casing with upper and lower openings, an in 
ner Casing spaced from and lying within the out 
er casing and having opposing side walls with up 
per portions extending convergently upward for 
the greater height of said first casing, a burner 
within the lower part of the inner casing position 
below the convergent wall portions and above 
the lower end of the casing, the space defined 
between the inner and outer casing forming a 
passageway having a restriction adjacent the 
lower end of said convergent wall portions, and 
means at the lower end of said convergent wall 
portions and immediately over the burner ar 
ranged to deflect outwardly the ascending prod 
ucts from the burner and serving to define with 
the lower portion of the casing below said con 
vergent wall portions, a chamber for the burner 
and a constricted Outlet for said products from 
the chamber to the space in the casing between 
Said wall portions. 

3. An air-circulating heater comprising an Out 
er casing with upper and lower openings, an in 
ner casing spaced from and lying entirely within 
the outer casing and having opposing side walls 
with upper portions extending convergently up 
Ward for the greater height of the Outer casing, 
and lower portions extending convergently down 
ward from the upper portions to define a venturi 
air passage between the inner and Outer casings, 
a deflecting member in the inner casing extend 
ing adjacent the juncture of Said upper and 
lower portions and defining a constricted passage 
therebetween, and a burner in the portion of 
the inner casing between the downwardly con 
verging side wall portions and immediately under 
said deflecting member. 

JOSEPH. E. LEONARD. 
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