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UNITED STA.TES PATENT OFFICE.

~ ROBERT TATE, OF TORONTO, CANADA.

HOT_-AI R FURNACE.

SPECIFIGATION formmg part or Letters Patent No. 483,819, dated October 4, 1892,

.&ppllcatwn filed March 26, 1892, Serial No. 426,515,

(No model.)

To all whom it may concern:

Be it known that I, ROBERT TATE, manu-
facturer of the city of Toronto, county of
York, Provmee of Ontario, C..—Lua,da, have in-

eented certain new and useful Improvements
in Hot-Air Furnaces; and I hereby declare

" ~ the following to be a full, clear, and exact de-

seription of the same.

This invention relates fo certain improve-
ments in hot-air furnaces, and niore particu-
larly to the method of introducing cold air
into the furnace and of heating thesame; and
the object of the invention is to provide a
means for the introduction into the furnace
of an auxiliary supply of cold air, conduct-
ing the cold air to the distributing-chamber

- by way of the fire-boxand the innerdrum, and
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“heating it during its passage therethrough;

and the invention consists ;essentially, of form-
ing a vertical passage centlally through the
inner drum, and connecting to the 1ower_ end

-~ of this passa,ge the upper “end of a curved
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pipe located within the fire-box and extend-
ing through the wall thereof, and connecting
to the lower end of this curved pipe a metal-
lic pipe which extends down to the base of
the furnace within the furnace-casing and
passing therethrough to the outer wall, and

connecting to the lower end of this pipe a

shaft which extends to the outside of the
building. Thecurrentof airenters thisshaft
and passes through to the pipe within the
furnace-casing, where it ascends to the curved
pipe within the fire-box and passes there-
through and through the vertical passage
formed through the Inner drum to the dis-
tributing-chamber. Theairentering the shaft
is the same temperature as the air outside of
the building. Theinstant, however, it enters
the pipe within the furnace-casing 1t is heated
by heat radiated from the fire-pot and fire-
box walls. The air when within the curved
pipe within thefire-boxis heated by the direct
radiation of the heat from the fire, and this

“air ascending to the vertical passage through

the inner drum is again increased in tem-
perature by theradiation of the heat from the

products of ecombustion circulating through

the passage between the walls of this drum

50 on their way to the ontletof the chimney, the
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whole being more fully deser lbed in the fol
lowing speelﬁcatlon |

In the drawing the figure is a perspectlve
view of a furnace the outer casing of which
and the casing of tha drums, ﬁre-box, and fire-
pot are broken away to show the vertical pas-
sage cenfrally through the inner drum, the
eurved pipe eonneeted to the lower end of the
vertical passage and extending to the outer
wall of the fire - box, the metalhe connec-
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tion-pipe to the base of the furnace, located

within the furnace-casing, the cold-air shaft
from the outside of the building, connected to
the lowerend of the metallic connection-pipe,
and thecold-airsupplyto the heating-chamber
of the furnacefrom the inside of the building.

Like numerals of reference refer to like
parts throughout the specification and draw-
ing.

My furnace consmts of an inner drum I,
comprised of an outer wall 1* and an inner
wall 1%, connected at the top by an annular
metallic plate 1°%. The inner wall 1" of the

drum 1 composes the casing of the vertical
passage-way 2, formed centlally through the
The upper end of the vert}ieal-
| passage 2 opens into the distributing-cham-

inner drum 1.

ber 3 at the top of the furnace, while to the

lower end of the passage is connected the top:
| end of the curved pipe 4, located within the
fire-box 9.

The lower end of the cur ved pipe
4 extends beyond the outer wall 6 of the fire-

box 5, and to the lower end of the curved.
pipe 4 is connected the upper end of a me--

tallic connection-pipe 7, located within the
furnace-casing S and extending to the base of
the furnace a,nd beyond the furnace-casuw
Connected to the lower end of the metalhc

| connection-pipe 7 is one end of a shaft 9,

while the other end of said shaft projects to

the outer side of the building, this shaft be-

ing shown in dotted lines in the drawing.
Asshown by arrows in the drawing, the cold

air enters the metallic connection-pipe 7 from

theshaft9and passes through the pipe7to the
curved pipe 4, from which 1t passes to the ver-
tical passage 2 through the inner drum 1, as-

cending to the d1st11but11w chamber 3, f10n:1

whence it is carried to its 1eqpectwe destina-
tions in the usual manner., The air when

o
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within the shaft 9is of the same temperature
as the air outside of the building. When,

however, 1t has entered the connection-pipe
7, 1t is partially heated by means of heat ra-

diated from the walls of the fire-pot 10, and
atter passing into the curved pipe 4 it is
heated by the direct radiation of the heat

from the coals within the fire-box 5 and fire-

pot 10. It is during 1ts passage through the
pipe 4 that the air within the said pipe ab-
sorbs the greatest amount of heat. The air
passes from the pipe 4 to the vertical passage
2, where it is again increased in temperature
by the products of combustion circulating

through the chamber 11, formed between the

inner wall 1’ and outer wall1*. The passage
of the air through the pipes 7 and 4 and the
vertical passage 2 heats the air to the required
temperature before it enters the distribut-
ing-chamber 3. | | |

Surrounding the inner drum 1 is an outer
drum 12, comprised of an inner wall 12* and
an outer wall 12°, connected together at their
upper and lower ends by means of annular
plates 12° and formed between these walls is
a combustion-chamber 124, A connection is

- made between the combustion-chamber of the
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inner drum 1 and the combustion-chamber
12¢ of the outer drum 12 by means of a short

pipe 13. Between the inlet of the pipe 13

into the combustion-chamber 129 in the outer
drum 12 and the outlet 14 to the chimney is
a partition 15 to prevent the short-circuiting
of the produects of combustion from the com-

bustion-chamber 129 in the inner drum tothe |

outlet to the chimney, this partition forcing

“the products of combustion to complete a
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travel of almost the entire cirenitof the com-
bustion-chamber 12 of the outer drum before
being allowed to escape. By this meansitis
possible to absorb a greater percentage of the
heat from the products of combustion and
utilize the same for heating purposes.
Located at or near the base of the furnace
iIsanopeningintothe heating-chamber formed
between the inner wall of the furnace-casing
8 and the outer walls of the fire-pot, fire-box,
and drums. The supply of cold air passes in
through the opening 16 to this heating-cham-
ber and 1s heated by the heat radiated from
the walls of the fire-pot, fire-box, and drums
and passes to the distributing-chamber 3,
where it unites with the air heated dur-
ing its passage through the curved pipe
and vertical passage 2. Byv a device con-
structed on this prineiple it i8 possible to
heat at least thirty-three and a third per cent.
more air than could be heated by a furnace
of the same size and using the same amount
of fuel not provided with a vertical passage
through the Inner drum and connections.

- This vertical passage and connections to the
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outside of the building insure to the rooms
of the building heated a constant supply of
fresh air direct from the outside and heated
to the required temperature. This improve-
ment does not occupy any space that could
be otherwise employed; nor does it in any
way interfere with the radiation of the heat
and the heating of the cold-air supply taken
from the outside of the building.

IHaving thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is— |

1. In a hot-air furnace, the combination of

an inner heating-drum suspended within the

furnace-casing,avertical passage-waythrough
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the inner heating-drum and located centrally -
in the same, a distributing-chamber above

the heating-drum, into which opens the upper
~end of the vertical passage-way, the fire-box

located below the heating-drum, a pipe with-

in the fire-box, the upper end of which is con-

nected to the lower end of the vertical pas-
sage-way and the lower end of said pipe pro-
jecting beyond the fire-box wall, a furnace-

the furnace-casing and the outer wall of the
fire-box, the upper end of the cold-air-supply
pipe connected to the lower and outer end of
the pipe within the fire-box, a cold-air-sup-
ply shaft connected to the ecold-air-supply
pipe, and a passage between the furnace-cas-
ing and the outer walls of the fire-box and
heating -drum, leading to the distributing-
chamber, substantially as described.

2. In a hot-air furnace, the combination of

the inner heating-drum suspended within the

furnace - casing, a vertical passage - way
through and located centrally in the drum, a
distributing-chamber, the upper end of said
passage-way opening into the distributing-
chamber and the lower end connected to the
top end of a bent pipe located within the
fire-box, the other end of said bent pipe pro-

jecting beyond the wall of the fire-box, a me-

tallic pipe connected to the outer end of the
bent pipe and to the cold-air-supply shaft,
sald metallic connection-pipe adapted to be

heated by the radiation of the heat from the

walls of the fire-pot and the bent pipe adapt-
ed to be heated by the radiation of the heat
from the fire within the fire-box, a cold-air-

supply shaft connected to the cold-air-supply

pipe entering the heating-chamber between

the furnace-casing and the walls of the fire-

pot, the fire-box, and the heating-drum, sub-

stantially as desecribed. |
Toronto, March 15, 1892.

R. TATE.

In presence of-—
CHAS. H. RICHES,
M. K. ANGELL.
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casing, a cold-air-supply pipe located between
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