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UNITED STATES

PaTeEnT OFFICE,

. JOHN EVANS, OF PHILADELPHIA, PENNSYLVANIA.

HOT-AIR FURNACE.

SPECIFICATION forming part of Letters Patent No. 471,110, dated March 22, 1892,
Application filed June 80,1891, Serlal No, 398,082, (No model.)

To all whom it may concern:
Be'it known that I, JOHN EVANS, a citizen

of the United States, residing at the city of.

Philadelphia, in the county 6f Philadelphia
and State of Pennsylvania, have invented cer-
tain new and useful Improvementsin Hot-Air
Furnaces, of which the following is a specifi-
cation,

My present invention relates to hot-air fur-
naces in which the cold or incoming air is
warmed or heated by passing it through pipes,
tubes, econduits, and chambers externally
heated in part by radiation from the combuns-
tion-chamber and in part by contact with the
escaping products of combustion.

The principal objects of my present inven-
tion are, first, to reduce the cost of the Ffur-
nace by simplifying the construction and ar-
rangement of the parts thereof; second, to
increase the efficiency of the furnace by so
arranging the pipes or conduits for conveying
the incoming air to the furnace as that the
same are heated for a distance substantially

. equal to the length of the combustion-cham-
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ber; third,to prevent accumulationof soot and
dust from diminishing the efficiency of the
heating apparatus, and, fourth, to provide con-

venient and easy access to the interior of the -

smoke-passage for removing the accumula-
tion of soot and dust therefrom.

My invention consists of the improvements
hereinafter deseribed, and pointed out in the
claims.

The nature and characteristic features of
the present invention will be more fully un-
derstood from the following deseription, taken
in connection with the accompanying draw-
ings, forming part hereof, in which— )

Figure 1 is a section on the line z z of Fig.
2, showing the construction and arrangement
of the parts of a furnace containing or em-
bodying the characteristic features of my in-
vention; and Fig. 2 is a horizontal section
thereof.

In the drawings, a is an interior cylindrical
casing adapted to serve asa combustion-cham-
ber and provided with a grate o’ and with twa
projections o? and a® These projections a?
and a® are provided, respectively, with doors,
and serve to permit of the introduection of
fuel and of the removal of ash, clinker, and
other extraneouns matter.

bis an exterior cylindrical casing closed at
the top thereof by an air-drumd of the usual
construction and at the bottom thereof by a
suitable base-plate e, and adapted to serve as
the main housing of the furnace.

¢ is an annular horizontal partition located
near the top of the interior cylindrical casing
@, and gerving to divide the interior of the
casing b into a smoke-passage ¢’ and an air-
chamber d® A portion of the side walls of
theinterior casing o isremoved, as at a?, in or-
der to permit of the escape of the products of
combustion from the combustion-chamber to
the smoke-passage ¢/, and the upper portion
or hood ¢® thereof is supported by a flange
formed on the upper surface of the partition b.

¢® is an offtake - pipe for conveying the
smoke and gaseous products of combustion
from the smoke-passage ¢’ to the .chimney.
(Not shown.) This pipe ¢® is provided with
lateral branch pipes c*and %, communicating,
respectively, with the smoke-passagec’. The
branch pipe ¢! is provided with a damper ¢,
which when open permits the smoke and other
gaseous products of combustion to escape
from the combustion-chamber directly into
the offtake- pipe ¢% and hence affords a so-
called “direct draft.” Whenthe damper ¢t is
closed, the smoke and other gaseous products
of combustion pass from the top of the com-
bustion - chamber downward through the
smoke-chamber ¢’ and escape through the
branch pipe ¢® into the offtake-pipe ¢?, thus
forming a so-called “indirect draft.”

J is an open-top exterior shell or jacket sar-
rounding the housing or main frame b of the
furnace and mounted on thebase-plate e. The
supply of cold or freshairis introduced at the
open top of thisshell or jacket fand desecends
to the bottom thereof. The supply of air is
then conducted from the bottom of this shell
S to the air-chamber d? by means of a series
of externally-heated pipes or conduits g, lo-
cated in the smoke-passage ¢’ and disposed
around the rear portion of the combustion-
chamber, as illustrated in Fig. 2. These pipes
g are provided at the lower extremities there-
of with elbows ¢’, communicating with the
lower portion of the interior of the shell or

jacket f; and are connected with the partition

¢ at the upper extremities. The union be-
tween the top of the pipes g and partition ¢
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may be conveniently effected by providing
the portion ¢ with annularflanges ¢* and then
filling the space between the flanges g* and
pipes g with sand or other suitable material,
so as to form an air-tight joint that will afford
the pipes an opportunity to expand and con-
tract without causing the joints to leak.
These pipes ¢ aresubstantially equal in length
to the height of the combustion-chamber, and
therefore are exposed to and heated by all the
available heat that is radiated therefrom, it
being understood that these pipes serve to
heat or warm the incoming air. It may bere-
marked that these pipes or conduits g are
preferably located at a little distance—Tfor ex-
ample, a half inch—from the exterior of the
casing a, in order to obviate undune heating
or drying of the air. The solid matter car-
ried by the smoke and gaseous products of
combustion falis to the bottom of the smoke-
passage ¢’ and collects on the base-plate ¢
and beneath the elbows ¢’,so that it does not
prevent the heat radiated from the combus-
tion-chamber from reaching the interior of
the incoming air conduits or pipes g.

7, and 7’ ave doors located in the side walls
of the extension a® of the casing a,and /¥ isa
door located in the side wall of the casing b
and beneath the branch pipe ¢®, at which
point the exterior shell fis cut away, as shown
in Fig. 2. These doors /i, 1, and I? afford
convenient means for permitting of the re-
moval of soot or dust from the lower portion
of the smoke-chamber ¢’. '

The mode of operation of the hereinabove-
described heating applianceis asfollows: The
damper ¢ is opened and afireis started on the
grate @’. The smoke escapes from the casing
a, through the space at between the partition
¢ and side walls thereof, into the smoke-pas-
sage ¢’, as is indicated by the arrows in TFig.
1, and the smoke escapes from the passage ¢
through the branch pipe c¢*into the offtake
¢%, as indicated Dby the arrow 1 in Tig. 1.
After the fire is well started the damper c* is
closed and the smoke and heated produects of
combustion pass downward around the pipes
¢ and escape into the offtake ¢® through the
branch pipe ¢’ as is indicated by the arrow
2 in Tig. 1, and the direct radiation from the
combustion-chamber, as well as the contact
of the hot smoke and gases, heat the pipes g.
Cold or fresh air is admitted into the shell or
jacket f at the open top f” thereof, and de-
scending enters the pipes g, and ascends
through the latter into the air-chamber @,
from which it is led off through the hot-air
flue d’ for use. The course of the airis indi-
cated by the arrow 3 in Fig. 1. Tt will of
course be understood that the incoming airis
heated by the pipes g, the hood ¢, and also
by the heat radiated from the casing 0. More-
over, any accumulation of soot or dirt in the
smoke-space ¢’ will collect upon the base-plate
e and beneath the heated portions of the com-
bustion-chamber,and therefore willnot in any
way prevent the heating of the pipes g, and
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this accumulation of dust or soot may be
readily removed by means of the doors hy I,
and %2 in the manner hereinabove described.

It will be obvious to those skilled in theart
to which my invention appertains that modi-
fications may be made as to minor details—
for instance, in the location of the doors h,
7', and h*—without departing from the spirit
of the invention.

Having thus described the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1. The combination, in a hot-air furnace, of
a main casing closed at the top by an air-
drum provided withan offtake andsupported
at the bottom on the base-plate, an interior
casing forming the wall of the combustion-
chamber provided with a grate, a partition
located near the top of thefurnace and divid-
ing the space between said casings into a
smoke-passage and an air-chamber, the wall
of said combustion-chamber being partially
removed to permit of the escape of the pro-
duets of combustion therefrom to the smoke-
passage, an open-top jacket surrounding said
main casing and extending to the base-plate,
and a series of air-inlet pipes or eonduits in
said smoke-passage in communication with
said air chamber and jacket, the construction
being such that said air-inlet pipes or con-
duits are exposed to the available heat of
combustion the length of said combustion-
chamber and soot or other extraneous matter
permitted to accumulate at the base of the
smoke-passage, substantially as shown and de-
seribed.

9. The combination,in ahot-air furnace, of
an exterior metallic housing closed at the top
by an air-drum provided with an offtake and
supported at the bottom on a base-plate, an

open-top jacketsurroundingsaid housing and.

supported on said base-plate, an interior me-
tallic casing forming the wall of the combus-
tion-chamber, with an outlet for the escape
of smoke and other gaseous products, a par-
tition near the top of the furnace between the
interior casing and exterior housing, and di-
viding the space between said casing and
housing into an air-chamber and smoke-pas-
sage, a smoke-offtake, direct and indirect
draft-pipes and connections, a series of air-
inlet pipes or conduits in said smoke-passage
and in communication with said air-chamber
and with said open-top jacket near the base of
said furnace, the construction being such that
the downward current of air entering at the
top of said jacketis heated for a distance sub-
stantially equal to the length of the furnace,
for the purposes described.

3. The combination, in a hot-air furnace, of
a main casing or housing closed at the top by
an air-drom having an offtake and at the
bottom supported on a solid base-plate, an in-
terior casing forming the wall of a combus-
tion-chamber provided with a grate and two
projections closed by removable doors for ad-
mitting fuel above said grate and removing
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extraneous matter from the bottom of said
furnace, a partition near the top of the fur-
nace dividing the space between said housing
and easing into an air-chamber and a smoke-
passage, direct and indirect draft connections,
a smoke-offtake, an open-top jacket sur-
rounding said main casing and supported on
said base-plate, and a series of pipes located
in said smoke-passage and in communication
with said air-chamber and with said jacket
near the base of the furnace, substantially as
shown, and for the purposes described.

4. The combination, in a hot-air furnace, of
a main housing closed at the top by an air-
drum provided with an offtake and at the bot-
tom supported on a solid base-plate, an in-
terior casing forming the wall of a combustion-
chamber having a grate mounted therein and
projections or extensions closed by removable

doors to permit of the supply of fuel to the

furnace above said grate and to permit of
the removal of extraneous matter from the
furnace at or near the bottom thereof, a par-
lition near the top of the furnace dividing

the space between said housing and casing’

into an air-chamber and a smoke-passage, an
open-top jacket surrounding said housing, in-

* coming air-pipes extending nearly to the bot-

30

tom of said smoke-passage, a series of doors
located at the base of the wall of said pbassage
to afford access to the interior of the smoke-
passage beneath said incoming air-pipes, and

- a smoke-offtake, substantially as shown, and
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for the purposes described.

5. The combination, in a hot-air furnace, of
a main casing closed at the top by an air-
drum provided with an offtake and supported
on the base-plate of the furnace and sur-
rounded with an open-top jacket, a smoke-
offtake, direct and indirect draftconnections,
an interior casing forming the wall of a com-
bustion-chamber provided with projections
having doors adapted to permit of fuel being

admitted and of extraneous matter being re-
moved from the furnace, a partition dividing
the space between said casings into an air-
chamber and smoke-passage, a series of in-
coming pipes located in said passage, the con-
struction being such that said pipes are heated
for a distance equal to the height of the com-
bustion-chamber, and the currents of air con-
ducted downward between said jacket and
main casing heated in its upward passage be-
tween the walls of the combustion-chamber
and main casing to said hot-air drum, sub-
stantially as shown, and for the purposes de-
seribed. :

6. A hot-air furnace provided with a main
casing closed by an air-drum provided with
an offtake and supported on a solid base-
plate, a centrally -located combustion - cham-
ber, a smoke-passage surrounding the same,
a series of incoming air-pipes located in said
passage, a smoke-offtake, direct and indirect
draft connections, an open-top jacket sur-
rounding the main casing, and the incoming
air-extending in a downward direction to near
the bottom of said furnace and heated in an
upward direction in said pipes between said
main casing and chamber, for the purposes
described.

7. The combination, in & hot-air furnace, of
the base-plate e, the casings ¢ and b, the ex-
tension o smoke-chamberc’, the doors % and
I/ in the walls of said extension,and the door

. 77 in the wall of said casing b, all arranged,

substantially as described, to permit of the
removal of soot or dust from the lower part
of said smoke-chamber.

In witness whereof I have hereunto set my
signature in the presence of two subseribing

withesses.
JOHN EVANS.
Witnesses:
THOMAS M. SMITH,
RicaHARD C. MAXWELL,
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