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To all whom it may concern : R

- Be it known that I, EL1IJAH P. PENNIMAN,
Sr., of Bloomington, in the county of McLean
and State of Illinois, have invented certain

new and useful Improvements in Hot-Air Far-
‘naces; and L do bhereby declare the following

to be a full, clear, and exact description of the

ing drawings, forming a part of this specifica-
tion, and in which-— | |

‘Figure 1 represents a vertical section of my
Jimproved furnace; Fig. 2, a horizontal section

through the line z x of Fig. 1; Fig. 3, atop or

- plan view of the same.
oI5

~ My invention relates to certain new and ose-
ful improvements in the class of hot-air fur-

. naces employing cold-air tubes on both sides
- of the furnace, having for its object the pro-
- ductionof afurnace in which the cold-air tubes
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are subjected to the heat their entire length,

aud also entirely around them; and to thisend

- the invention consists in the general construc-
~ tion, arrangement, and combination of parts,
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L 35. .
. the fire-grate.

all as will be hereinafter fully described, and

specifically pointed out in the claims.
- To enable others skilled in the art to make
and use wy invention, I will now proceed to

describe its ¢onstruction and operation.

In the drawings, A represents the cold-air

chamber or chambers; B, the ash-pit, and G

T T/ represent

~ both sides of the furnace. The interior set of
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- or chambers A. They also constitute the side
The short tubes T' are

“walls of the fire-box.

tubes, T, extend to the bottom of the turnace
and communicate with the cold-air chamber

-+ arranged a short distance outside of the tubes
-~ T, and alternating therewith, a sufficient space

- thence out through the combustion -flues H.

being left between them to permit the heat
and smoke to circalate around them, and from

"~ These short tubes T’ are about half the length

- of the long tubes T, and they are held in place |
a5 .

by the plate or plates D.

~ All of the cold-air tubes are curved over the
top of the fire-box and their upper ends con- |

two sets of cold-air tabes on

nected with the top of the fmjpa;ce, by which

they are held in place, and communicate with

the usual hot-air chamber arranged over the
same. S
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I represents an outer casing, through which

air is admitted to the pipes T, the air in its
passage to said tubes being partially heated
by coming in contact with the walls of the
| fire-box formed by the lower portions of the
tubes T. - o o |

The smoke or combustion flues H communi-
cate with the interior of the furnace through

........
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the plates which constitute the oute_r. casing of 60 .

The cold air is received by the tubes at their

lower ends, and becomes heated as it passes

through said tubes by-the lieat and smoke,

which pass entirely around them, and, ow-
ing to the tubes curving directly over the fire-
box, the air passing through them  becomes

‘more intensely heated as it reaches the upper

ends of the tubes. o

~ Having thus fully described my invention,
I do not wish to be understood as claiming,
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broadly, cold-air tubes arranged on opposite -

sides of the fire-box of a hot-air furnace; but

‘What I do claim as my invention, and de-

sire to secure by Letters Patent, is—

the heat and smoke pass entirely around said
tubes, substantially
shown and described. = |

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

with the cold -air chamber orf chambers A,
outer casing, I, and flunes H, of the long and 8g
-short cold-air tubes T TY, curved over the fire- |
box, the lower portions of the tubes T forming

the side walls of the fire-box, substantially in
the manner as and for the purpose herein
shown and described. | T
| ELIJAH P. PENNIMAN, Sr.
Witnesses: | S
J. H. ANDERSON,
ALLEN T. LAURENCE,

in the manner herein

| Y £
1. In a hot-air furnace, the combination,
with the fire-box, of the two series of cold-air
tubes T TV, arranged on opposite sides of and
curving over the top of said fire-box, whereby
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