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To all whom it may concern:

Be it known that I, DwicHT S. RICHARD-
SON, of Brooklyn, in the county of Kings and
State of New York, have invented certain new
and useful Improvements in Heaters; and T
do hereby declare the following to be a full,
clear, and exact description of the same, ref-
erence being had to the acecompanying draw-

~ Ings,forming a part of this specification, and
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- practically perfect combustion or consump-
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to the letters of reference marked thereon.
Thisinvention relates primarily to that class

of heaters technically known as hot air fur- |

naces and although I shall describe particu-
larly its application to this class of heaters,
it will be clear to those skilled in the art that
features of this invention may be embodied
in other styles of heaters without departing
in the least from the invention. x

The invention has for its object to provide
an improved arrangement for supplying the
requisite amount of air, at the right tempera-
ture, and at the right point, for insuring a

tion of the fuel and of the gaseous products
of combustion which would ordinarily pass
off as black smoke, and while making pro-
vision for heating the incoming air to the
proper temperature (approximately 800°) to
secure ifs immediate intermixture with and
consumption of the said products of combus-
tion; to Insure againstthe burning out of the

heating devices for the air or the chilling or |

cooling effect thereon of the cold air flowing
up around the outside of the fire pot. _—

Primarily, the invention may be said t
consist in a heating device situated contigu-
ous to and communicating with the combus-
tion chamber of a heater, the said device be-
ing 80 placed as to be out of the influence of
the cold air passing up, around the outside of
the fire pot. |

Further theinvention consistsin arranging
the heating device contiguous to and about
the combustion chamber above the lower por-
tion of the latter, with discharge ducts lead-
ing down therefrom and opening into the

~lower portion of the combustion chamber.

50

Finally, the invention consists in certain
novel details of construction and combina-
tions and arrangements of parts all as will be
now described and pointed out particularly in

the appended claims.

i dome in such position as to be out of the

~ Referring to the accompanying drawings,
Figures 1, 2, 3, 4, and 5 are vertical sections

through heaters embodying my invention, the 55

portions not directly connected with the in-
vention being in outline., Figs. 6 and 7 are
horizontal sections through the combustion-
| chamber shown in Figs.1and 2, respectively.

Figs. 8 and 9 areaside elevation and top plan
| view, respectively, of the preferred form of
fire-pot, over which the combustion-chamber
is located.

Like letters of reference in the several fig-
ures indicate the same parts.

The letter A indicates the fire pot which
may be of any ordinary character, although
that shown in Figs.8and 9 and tobe presently
described is preferred. _ .
| B istheash pit and C the combustion cham-
| ber located above the fire pot, and in which

the gaseous products of combustion from the
' body of fuel in the fire pot are consumed and

]

the heat therefrom radiated both through
the walls of the chamber itself and from the
drum C’located above the combustion cham-
ber and provided with any ordinary arrange-
| ment of flues for extracting the heat from the
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sald gaseous products before they are allowed -

to escape into the stack and thence into the
open air.
Ordinarily, though not necessarily, the com-

80

bustion chamber is contracted toward the top

where it opens into the drum, to form a dome-
like structure as shown clearly in Figs. 1, 2,
| 3 and 4 and about the upper portion of this
in-
fluence of- cold air passing up around the fire
pot and bottom of the ecombustion chamber,
or in other words in _such position asthat the
air coming in contact with its wall shall have
been thoroughly heated, I locate the air heat-
‘ing device D for supplying the hot air to the
| combustion chamber. In Figs, 1, 2 and 3 it
| 1s shown as a chamber or duct formed with
| the combustion ¢chamber, either by being cast
integral therewith or by being made sepa-

| rately and applied thereto in such manner as

that no air space intervenes between the in-
terior of the combustion chamber and air
heating chamber, in fact. In Fig. 3 the air
heating echamberisshown as lying half within
the combustion chamber.

In Fig. 4 the air heating chamber D-is 1¢-
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cated in proximity to but out of direct con-
tact with the combustion chamber and the
construction shown in Fig. 5 differs from what
has been desceribed only in the form of the
combustion chamber itself, which is more
nearly eylindrical or has its side walls more

nearly perpendicular and overhangs the side

of the fire pot tosome extent. In this,as well

as in all the forms illustrated, it will be ob- |

served that the air heating chamber islocated
about the combustion chamber above the

lower position thereof in such position as to

- prevent any chilling effect from eold air pass-

5
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The duects F end preferably a short distance
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ing up around the fire pot. Any air passing
into contact with the outside of said chamber
is thoroughly heated and instead of cooling

tends to raise the temperature of the air pass- | _

- of an air superheating device exposed to the
“air within the hot air chamber of the furnace
and situated contiguous to and above the
lower portion of the combustion chamber and
- having discharge openingsinto the lower por-
tion of the combustion chamber, the said air
- superheating device being so located asto be
out of the direct influence of cold air enter-
ing the heating chamber of the furnace; sub-
stantially as described. |

ing into the combustion chamber.
From the air heating chamber a series of

duets F F’ lead down to the point or points

wherethe highly heated airisto be discharged.

above the surface lavel of the fuel and the
ducts F’, one or more in number, lead down
to the fire pot. |
For discharge orifices the ducts are prefer-
ably provided with a series of small perfora-

tions which serve to distribute and cause a |
of an air superheating chamber exposed to
'the air within the hot air chamber and ex-
tending about and near the upper portion of
the combustion ehamber and out of the influ-

more perfect commingling of the heated air
with the

to be effectually consumed and as a conse-
quence greatly angmenting the total heating
capacity of the furnace. |

The particular location of the downwardly
extending ducts is not material, save that to
secure the best results they should be in con-
tact with or be formed in the wall of the com-
bustion chamber as shown for instance in
Figs. 6 and 7. I prefer to form them on the
inside of the combustion chamber as shown

in Figs. 2 and 7 where the full benefit of the

heat from the combustion may be gained in
bringing the air to the proper temperature

4t before its discharge.

Where the fire pot and combustion chamber
are made separate as is usually if not always
the case, theducts F” haveextensions f formed
on the outside of the fire pot, which portions

¢c fopen into the fire pot below the surface of
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the fuel, as shown, to supply the requisite
amount of oxygen to the incandescent fuel.
The duect H for supplying air to the heating
device should have 1its entrance below the
level of the fire pot in order to prevent re-
versing or the esecape of products of combus-

tion when the upward draft of the chimney

is light or is reduced for any reason, as well
as to insure a proper supply of air as before
described.

In the practical operation of a heater em-

bodying my invention it will be found that

the air for supplying oxygen to the gaseous.

products in the combustion chamber is heated
during its passage through the hot air cham-
ber and down the exit ducts, to the proper
temperature to immediately combine with the

products of combustion above the
surface of the fuel causing the said produets

1
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oaseous products, without deadening the samée
at all, the result being that a practically per-
fect combustion of said products takes place.

By reason of the location of the heating de-

vices there is little or no danger of the same

burning out, and at the same time they are
removed from the chilling influence of the
cold air passing up outside of the fire pot.
Intheclaimsforconvenience in distinguish-
ing between the chamber for supplying the

“warm air to the building and the heating

chamber for supplying highly heated air to
the ecombustion chamber, I shall term the lat-

“ter the air superheating chamber.

Having thus described my invention, what

T claim as new is— |

1. The combination with a hot air furnace,

2. The combination with a hot air furnace

ence of cold air entering the hot air chamber
of the furnace, and discharge ducts leading
down from said air superheating chamber and
discharging into the combustion chamber in
proximity to the fire pot; substantially as de-
scribed. |

3. The combination with a hot air furnace
embodying a fire pot and domed combustion
chamber, of an air superheating chamber ex-
posed to. the air in the hot air chamber of the
furnace and extending about and near the
upper portion of the dome out of the influ-
ence of cold air passing up outside the fire
pot, and discharge ducts leading from said
air superheating chamberinto the furnace for
supplying air for combustion; substantially
as desecribed. | -

4, The combination with a hot air furnace
embodying a fire pot and combustion cham-
ber, of an air superheating chamber exposed
to the air in the hot air chamber of the fur-
nace andlocated about and near the upper por-
tion of the combustion chamber and one wall
of which is formed by the wall of the said

combustion chamber, and discharge ducts

leading from the air superheating chamber
down to the lower portion of the combustion
chamber to supply air for combustion; sub-
stantially as described. | |

5. The combination with a hot air furnace
embodying a fire pot and domed combustion
chamber, of an air superheating chamber ex-
posed to the air in the hot air chamber of the
furnace and located about the upper portion

of the dome out of the influence of the cold

70

30

00

95

100

105

110

115

L20

125

I30




IO

I5

539,447

alr passing up outside the fire pot, one wall of
the air superheating chamber being formed
by the wall of the combustion-chamber, and
discharge ducts extending from the air super

heating chamber down to the lower portion

of the furnace for supplying air for combus-
tion; substantially as described.
6. The eombination with a hot air furnace

embodying a fire pot and combustion cham- |

ber, of an air superheating chamber exposed

to the air in the hot air chamber of the fur-

nace and extending about the upper portion
of the combustion chamber and ducts leading
therefrom down theinnerside of the combus-
tion chamber for supplying air for combus-
tion; substantially as described. |

7. The combination with a hot air furnace
embodying a fire pot and combustion cham-
ber, of an air superheating chamber extend-

3

ing about the upper portion of the combus- 26

tion chamberand ducts formed in the wall of
the combustion chamber leading from the air
superheating ¢chamber down to the lower por-
tion of the furnace for supplying air for comni-
bustion; substantially as desecribed. |

8. The ecombination with a hot air furnace
embodying a fire pot and combustion echam-
ber, of an air superheating chamber formed

1in the wall of the upper portion of the com-
‘bustion chamberand ducts formed in the wall

of the combustion chamber leading from the

alr superheating chamber down to the lower

portion of the furnace for supplying air for

combustion; substantially as described.

DWIGHT S. RICHARDSON.

Witnesses:

HENRY T. RICHARDSON,

E. B. DooLITTLE,
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