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UNITED STATES PATENT OFFICE. 
PETER HOLLENBECK, OF KIIDARE, OKLAHOVIA. 

AIR-HEATING FURN ACE, 

1,069,952. Specification of Letters Patent, Patented Aug. 12, 1913. 
Original application filed February 27, 1911, Serial No. 611,228. Divided and this application filed August 

12, 1911. 

To all whom it may concern: 
Be it known that I, PETER HOLLEN BECK, a 

citizen of the United States, residing in Kil 
dare, Kay county, Oklahoma, have invented 
certain Improvements in Air-Heating Fur 
naces, of which the following is a specifica 
tion, being a divisional application of co 
pending application, Serial No. 611,228, filed 
February 27, 1911. 
This invention relates to certain improve 

lments in heating furnaces, and more par 
ticularly in that class of such furnaces which 
are especially designed and adapted for use 
in connection with air heating systems, and 
the object of the invention is in part to pro 
vide a furnace of this general character of a 
comparatively simple and inexpensive na 
ture and of a compact and durable construc 
tion having certain features of novelty and 
improvements affording an increased heat 
ing capacity without proportional increase 
in fuel consumption. 
Other objects of the invention are to so 

improve the construction and operation of 
the furnace as to afford increased radiating 
surface near its base in order that the heat 
ing effect may be augmented without corre 
sponding increase in the height or dimen 
sions of the furnace; to provide means for 
initially heating the air prior to its entry 
into the hot air chamber, whereby more ef 
fective heating of the air in said chamber is 
assured; and to provide means for assuring 
a more uniform heating surface. 
With these and other objects in view, the 

invention consists in certain novel features 
of the construction, combination and ar 
rangements of the several parts of the illn 
proved furnace, whereby certain innportant 
advantages are attained and the furnace is 
rendered more simple, less expensive, and 
otherwise better adapted and more conven 
ient and effective for use, all as will be here 
inafter fully set forth. 
The novel features of the invention Will 

be carefully defined in the claims. 
in order that my improvements may be 

he better understood, I will now proceed to 
describe the same with reference to the ac 
companying drawings, wherein have illus 
trated Oile embodiment of my invention. 

In these drawings Figure 1, is a sectional 

line 2-2 in Fig. 1. 

air chamber of the furnace. 

door 12, adjacent to the base; an auxiliary 

Serial No. 643,681. 

view taken vertically and axially through 
the improved furnace. Fig. 2, is a sectional 
view taken horizontally through the im 
proved furnace in the plane indicated by the 

Fig. 3, is a sectional 
view similar to Fig. 2, but taken through the 
improved furnace in the plane indicated by 
the line 3-3 in Fig. 1, and showing certain 
features of the means for initially heating 
the air prior to its introduction into the hot 

Fig. 4, is an 
other sectional view similar to Figs. 2 and 3 
but taken through the ash pit of the iim 
proved furnace in the plane indicated by 
lines 4-4 in Fig. 1, and Fig. 5, is a vertical 
Section taken on the line 5-5 of Fig. 1, cer. 
tain parts being shown in elevation. 
As shown in the drawings the improved 

furnace is provided with preferably an up 
right cylindrical Outer casing 10, mounted 
upon a base 11, and in the front with an ash 

door 14, above the ash door and communi 
cating with a space wherein a Water pan 
may be supported; and a fuel door 15, above 
said auxiliary door, affording access to the 
fire pot, as will be hereinafter explained. 

16 represents a fresh or cold air inlet 
which is directed into the lower part of the 
casing 10, and the upper part of said casing 
incloses a warm or hot air chamber 17, 
where with a plurality of hot air flues 18, 18, 
have communication for the supply of heat 
ed air to the different rooms of a building in 
a well known way. 

19 represents the Smoke outlet, herein 
shown as leading from the upper part of 
Said casing. 

20 represents a heating drum centrally po 
sitioned within the outer casing 10, below 
said hot air chamber 17, said heating drum 
being rested at its lower part upon the base 
11, and having preferably the form of a 
frustium of a cone as in the structure herein 
shown, in order that its exterior surface may 
radiate heat vertically as well as laterally 
within said casing for the more effective 
heating of the air therein, from contact of 
said heating drum with the flames and heat 
escaping from the fuel burning in the fire 
pot, and from their passage downward 
through the descending flue 32, hereinafter 
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described. The upper part of this heating 
drum 20 has a forwardly directed extension 
or fuel chute 21, affording a passage commu 
nicating with the fuel door 15, in the fur 
nace front, for the supply of fuel to the fire 
pot 22, which is later referred to and is pref 
erably frusto-conical in form and has an in 
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nel cellular wall with vertical tubular cells 
slotted as at 23 for the purpose of admitting 
air from the ash pit through said cells to the 
outer surface of the burning fuel to assist in 
consuming the gases therefrom, and is cen 
trally positioned within the heating drum 20 
beneath the rear end of said fuel chute, and 
is provided with a grate 23, at its lower part, 
separating it from the ash pit 24 centrally 
positioned within the lower part of said 
heating drum and beneath said fire pot, and 
communicating with a forward extension 25, 
from said ash pit, affording an inclosed pas 
sage for the removal of ashes therefrom, and 
leading to the ash door 12 in the furnace 
front. In the structure herein shown the 
upper side of the ash pit extension 25 affords 
a support for a water pan to which access 
may be had by Way of the auxiliary door 14, 
previously referred to. 
26 represents means for operating the 

grate 23 from the front of the furnace. 
As shown herein the heating drum 20 is 

formed with a tight continuous perimetrical 
wall 27 extended downward from its upper 
part to the base 11, and the extensions 21 
and 25 are also formed with continuous 
Walls for preventing the leakage of products 
of combustion, and their entry into the hot 
air chamber 17. The preferably vertically 
set, frustor conical, double walled structure 
of the fire pot 22, and the ash pit 24, are 
formed as shown in Fig. 5 with inner and 
outer continuous walls respectively 28 and 
29, spaced apart but connected at the top by 
ring plate 31, to produce a free air heating 
space 30 between and adjoining said inner 
and outer walls, and to which air is admit 
ted from the exterior of the outer casing 
through inlet 16 to be initially heated prior 
to its introduction into said hot air chamber 
with which said space has connection as in 
Figs. 1 and 4, and as will be hereinafter ex 
plained. The said space 30 is closed at its 
upper part as shown at 31, and as herein 
shown is connected with, and extends con 
tinuously and laterally from the rear of the 
outer casing to the front of the heating 
drum, and continuously and downwardly 
from the upper part of said fire pot to the 
furnace base 11, except at the furnace front 
where the ash pit extension 25 is extended 
through said space. It will be seen how 
ever, that said space 30 surrounds and ad 
joins the entire inner wall of said fire pot 
as in Fig. 2, thus abstracting a large supply 
of heat directly from the entire mass of fuel 
burning in the fire pot. The fire pot is 

1,069,952 

also formed with a slotted tubular gas ring 
31 situated on the upper inner surface of the 
inner wall of said fire pot for the purpose of 
supplying air from space 30 by the way of 
air ducts 28 and gas ring slots 22 as in Fig. 
1, to assist in consuming gases escaping from 
the upper portion of the burning fuel. 
At its lower part, the heating drum 20 is 

so much larger than the outer Wall 29 of 
the air space 30 as to afford a descending an 
nular flue 32 between said wall 29 and the 
wall 27 of the heating drum 20, and con 
centric with said wall 29, said flue 32 having 
communication at its upper part with the 
fire pot near the rear upper part of said 
heating drum, and also by the Way of ports 
33, 33, through which the flames and hot 
gases from the burning fuel in the said fire 
pot are drawn downwardly through said 
flue 32 around the outer wall 29 of space 30, 
said flue 32 being extended downward to 
the furnace base 11, so as to afford compara 
tively great heating surface adjoining said 
space both at the fire pot and ash pit of the 
furnace. 36, 36, are doors communicating 
with the lower part of said flue 32 whereat 
it may be cleaned. 
The heating drum 20 is so much smaller 

in diameter than the furnace casing 10, as to 
afford an intervening annular hot air cham 
ber 34, extended upwardly from the base of 
the furnace, and communicating at its up 
per part with the hot air chamber, 17, with 
in the upper part of said casing for the Sup 
ply of heated air thereto, and at opposite 
sides of the drum 20 there are provided in 
direct smoke flutes 35, 35, leading therefrom, 
and extending upwardly within said annu 
lar air chamber 34, and having communica 
tion at their lower ends with the lower part 
of the descending annular ?lue, 32, nearly 
surrounding space 30, outside the outer Wall 
29 of the fire pot and ash pit so that the hot 
gases descending in said annular flue 32 are 
drawn upwardly from the lower part there 
of through said indirect Smoke flues 35, 35, 
as in Fig. 5. 
The flues 35, 35. are extended upward 

within the casing 10, to the top of the heat 
ing drum 20, whereat they are directed to 
ward the rear side of said casing and come 
into communication with each other and 
with the smoke outlet 19, within the furnace 
casing as indicated at 37, so that their heated 
Walls being wholly exposed within said cas 
ing, afford a greatly increased heat radiat 
ing surface, and also a more uniform dis 
tribution of heat to different parts of the 
furnace. t 

38 represents an auxiliary or direct smoke 
flue within the furnace casing, communicat 
ing at its upper part with the smoke outlet 
19, and having its lower end adapted for 
communication with the upper part of the 
heating drum 20, as shown at 39 so that the 
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waste products of combustion may be car 
lied off by a direct path from the fire pot to 
the Smoke outlet. 
In the furnace herein shown an outwardly 

freely opening damper 40 is supported upon 
a horizontal rod or damper shaft 41 and 
controls by any suitable means the lower end 
of the direct smoke flue 38, which is nor 
mally closed by said damper to assure the 
passage of the products of combustion from 
the fire pot downward through the annular 
flue 32, and thence by Way of the indirect 
flues 35, 35, to the Smoke outlet of the fur 
nace in order that the greater part of the 
heat escaping with the gaseous products of 
combustion may be abstracted before their 
final discharge from said smoke outlet. 
The space 30, wherein the initial heating 

of the air is accomplished prior to its pas 
sage to the hot air chamber 17, has com 
munication at the lower part of its rear side 
back of the ash pit 24, and adjacent to 
base 11, as shown at 42, with the exterior 
of the outer casing through inlet 16, so that 
air is supplied through said inlet into said 
space between the inner and the outer walls 
of the fire pot and ash pit, and is caused to 
be drawn therethrough in order to be di 
rectly heated by the burning fuel to a com 
paratively great extent by means of the 
radiating surfaces of the Walls 28 and 29, 
the former being exposed to the heat from 
within said fire pot and ash pit, and the 
latter to the heat from the flames and hot 
gases descending in the annular flute 32. 
The air traversing space 30 is thus highly 
heated after which it is discharged from 
said space through its outlet 43, at the for 
ward side of the heating drum 20, in front 
of the fire pot and ash pit, into the forward 
part of the annular hot air chamber 34, 
surrounding said drum, and thence into the 
hot air chamber 17, said outlet 43, being 
positioned as shown immediately below the 
fuel chute 21, so that said fuel chute op 
erates to deflect the heated air laterally 
within the said annular chamber 34, in such 
a manner as to assure a more uniform dis 
tribution of hot air within the outer cas 
ing, and to the several flues 18, 18, with 
which said chamber has communication. It 
may therefore be seen that space 30 of the 
double Walled fire pot 22 as formed, has 
the additional advantage of initially heat 
ing its air supply, and before it reaches the 
annular hot air chamber, thus greatly in 
creasing the heating capacity of a furnace 
over other methods in general use. 
The air inlet 16, passes through the lower 

part of the annular chamber 34 at the reaf 
of the furnace, and its opposite sides are 
provided with similar openings 44, 44, com 
municating with the lower part of said an 
nular chamber for the discharge of cold 
air in Suitable volumes thereto. The air 
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thus supplied to said chamber being caused 
to pass upwardly through the same in close 
contact with the Outer side of wall 27 of 
the heating drum 20, and with the indirect 
flues 35, 35, abstracts the greater part of 
the heat therefrom, thereby augmenting the 
heating capacity of the furnace; increases 
the uniformity of air circulation; and also 
lessens the liability of injury to those parts 
from overheating, by bringing cold air in 
direct contact with their heated surfaces. 
The furnace is further provided with a 
draft door 45, connected with the outer side 
of the ash door 12, of the ash pit extension 
25, for controlling the draft of air there 
through to the ash pit and fire pot; and the 
furnace is also provided with a check draft 
door 46, connected with smoke outlet 19, 
for admitting air therein to aid in control 
ling the draft when desired, said draft door 
and said check draft door being operated 
by any suitable means for purposes re 
ferred to. 
From the above description of my im 

provements, it will be seen that the fur 
nace constructed according to my invention 
is of a simple and comparatively inexpen 
sive nature and is particularly well adapted 
for use by reason of its efficiency, but it 
will be obvious that the device may be sus 
ceptible of some modification without ma 
terial departure from the principle and 
spirit of the invention, and for this reason I 
do not desire to be understood as limiting 
myself to the precise formation and ar 
rangement of the several parts herein set 
forth in carrying out my invention in prac 
tice. 

Having thus described my invention, 
what I claim and desire to secure by Let 
ters Patent is: 

1. In a furnace having an outer casing, 
and a heating drum within said outer cas 
ing at a distance therefrom, thus forming 
an annular hot air chamber between them; 
a fire pot set within said heating drum, and 
formed with an inner and an outer wall 
spaced apart and connected, inclosing be 
tween and adjoining said inner and outer 
walls an annular air heating space having 
an inlet at one side of said fire pot, leading 
from the exterior of said outer casing, and 
a lateral outlet at the opposite side of said 
fire pot, leading into said annular hot air 
chamber, Substantially as shown and de 
scribed. 

2. In a furnace having an outer casing, 
and a heating drum within said outer casing 
at a distance therefrom, thus forming an 
annular hot air chamber between them; a 
fire pot and an ash pit set within said heat 
ing drum, and formed respectively with an 
inner and an outer continuous wall spaced 
apart and connected, inclosing between and 
adjoining said walls an annular air heating 
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space having an inlet at one side of said fire signed my name this 8th day of August, 
pot and ash pit, leading from the exterior 1911, in the presence of two subscribing 
of Said Outer casing, and a lateral outlet at Witnesses. 
the opposite side of said fire pot and ash PETER HOLLENBECK. 

5 pit, leading into said annular hot air cham- Witnesses: 
ber, substantially as shown and described. B. C. WoLF, 
In witness whereof, I have hereunto W. C. LILLIS. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents 
Washington, D.C.' 


