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therein and admit the air, which is heated by
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To all whom it mmy CONCEPTY:

Be it known that I, JUDSON A BALDWIN,
a cifizen of the Umted States, residing at Chl-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Impwvements in Downdraft - Furnaces, of
which the following is a full, clear, and exact
description, reference bemﬂ' had to the ac-

companying drawings, fmmmg part of this

specification.

My present invention relates to certain new
and useful improvements in downdraft-fur-
naces and of the type employing a series of

~ecirculating pipes and drums, as illustrated

and described in Letters Patent oranted to
me, No. 470,171, dated March S 1892, and No.
518,57 6, dated April 17, 1894, but it will be
understood that thei Immprovements herein de-
scribed are not limited in their application to
the particular type of furnace referred to in
the above-mentioned patents.
~ Oneof the primary objects of thisinvention
is to provide means for preventing the accu-
mulation of steam in the grate-tubes and the
drums connected therewith and maintain
them at all times full of water in a sohd con-
clition. | -
Another obj e(,t of the invention is to mmn—

tain a circulation of air around the lower

water-tubes to keep these. tubes cool and
water

contact with the tubes, mto the combustion-
chamber in front of the bridge-w all at the
principal point of combustion. .

A further object of the invention is to se-
cure the tubes in the drums by expandmw
their ends in the drums.

With these and other ends in view the in-

vention consists in the peculiar construction
and arrangement of palts hereinafter. de-

~ seribed in connec,tlon with the accompanying

drawings, referring to which—
Kigurelisa sectloua,l view of myimproved
fmnace applied under a steam-generator.

Fig. 2 is a transverse sectional view taken on
! lme ]ust behind the front of the furnace.

- Fig.3isa sectional view showing the manner
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of securing the water-tubesin the drums, and
Kig. 4 is a detml view of one of the caps. -
In the d1aw1110'8, 1 designates the setting

“and another drum 17.

| of a downdraft-furnace under a boiler or
steam-generator, and 2 the usual bridge-wall,

in front of WhlGh 18 an arch 3, adapted to hold
the heat and promote eombustlon Circu-
lating-pipes 4 are supported above the bridge-
wall, and one or more upper boiler- drums 3
are armnged above the circulating-tubes in a
manner well known in the art.
ings the furnace is shown under a steam-gen-

In the draw-
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elatm but it 1s adapted for use in a smnlm |

manner under a boiler.

- The water-tubes 6 are connected at theu |

rear ends to a mud-drum 7, and they pass
through channels 3 in the lower part of the
br 1dfre-w_a,11 to the front of the furnace, where
they are connected to the headers 9. These

free circulation of air entirely around each

tube 6, and a chamber 10 is provided at the

rear end of the bridge-wall, which communi-
cates with said channels 8 and also through
openings 11 to the outside of the furnace,
whereby fresh air is admitted to the chamber
10 and to the channels 8 and a circulation

maintained around the tubes 6 from the rear

to the front of the chamber. The forward
ends of the channels 8 are inclined upwar dly,
as shown at 12, so that the circulation of air
1s directed to the principal point of combus-

' tion in the furnace directly in front of the
' arch 8, whereby fresh air is supplied and the
combustion at this point greatly increased.
ash-plates 13 are arranged above

Dumping
the tubes 6 and may be operated in a manner
well known in the art. -

A front furnace-drum 14 is suppmted in

channels § are large enough to permit the
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the front of the chamber, and it is connected
to the headers 9 and tubes 6 by vertical tubes

15. The grate is composed of a number of
tubes 16,Which are connected to the drum 14
This drum 17 is pro-

GO

vided with chambers 18 on its upper side

'&da,ptecl to recelve the ends of some of the cir-

culating-tubes 4 in the lower series thereof.
Tiling 19 and 20 are provided in order to main-

tain a cireulation of the heated air and prod-
ucts of combustion through the circulating-

tubes, from the rear to the front thereof, and
air-ducts 21 and an air-course 22 are provided

to afford a downdraft thr ouﬂ‘h the w atel tlﬂz)e'
i grate and the fuel theleon | o
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the tubes 0,
mn 14, throunh

The water circulates from
through the tubes15,into the dru:
the Wa,tel‘ tube ﬂ'm’re 16 tothe drum 17, and
into the ell*etllatlllf-tuheb 4, and in 1‘der to
prevent the formation and accumulation of
steam in the drum 14, which would have a
tendency to destroy the solidity of the water
flowing through the tubes and drums, I con-
nect this drum 14 with the upper part of a
boiler or the upper boiler-drums 5 of steani-
generators by means of the pipes23,which are
provided with suitable cocks 24. These pipes
allow the steam or air which may be formed
in the furnace-drum 14 to pass upward and
into the upper boiler-drums 5, and therefore
thedrum 14isalwaysmaintained full of water.
It steam is allowed to accumulate, the water-
level 1n this drum 14 will fall considerably,
and the upper portion of the drum is there-
fore liable to be burned out by reason of the
intense heat; but by the use of these pipes 23
the steam immediately ascends to the upper
boiler-drums 5, and the furnace-drum is al-
lowed to remain full of water.

In order to secure the ends of the water-
tubes in the drumsin the most advantageous
manner, I provide for expanding the ends of
said tubes after they have been suitably en-
tered 1n openings provided in the drums.
Any form of expander adapted for the pur-
pose may be employed, and in order that it
may be Inserted in the drum I provide open-
ings in the sides of the drums opposite to the
tubes entered therein, which openings are
closed by means of the caps 25, provided with
stems 26, which project through the plates 27,
and they are secured by means of nuts 98
These caps are of substantially the shape
shown in Ifig. 4 of the drawings, and they are
adapted to be seated against the shoulders 29
within the drums, which shoulders are s0 ar-
ranged that the caps may be turned into a
position to be removed from the drums when
the said caps are disengaged from the shoul-
ders.

It will be observed by reference to the par-
ticuiar construction shown in Fig. 3 of the
drawings that the shoulders 29 in t;h(, drums

are formed on castings 30, secured to the
drums within the same in a sultable manner;
but it 18 obvious that the shoulders may be
otherwise formed, if desired. .

In arranging the tubes in place the ends
thereof are inserted 1n openings provided for
them in the drums, and then the expanders
are inserted in the drums through the oppo-
site openings and the tubes e&panded The
ends of the tubes having been properly ex-
panded, as indicated at 31, the expanders are
withdrawn and the caps 25 inserted and se-
cured 1n place by means of the plates 27 and
nuts 28.

Theadvantages of the several pomts of con-
struction herem pointed out and illustrated
will be obvious to those skilled in the art, and
they are particularly important in promotm Q
the combustion in the combustion-chamber

|
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and providing for a perfect circulation of the
water in the various tubes without danger of
steam accumulating therein and interfering
with the circulation. The general features
of the furnace, with the exception of those
herein described and claimed as my improve-
ments, are substantially the same as those of
furnaces of this type now in use, and it will
therefore not be necessary to go into a de-
lailed description thereof, the drawings and

/5

description herein being sufficient to properly -

show the application of my invention.
I am aware that changes in the form and

“proportion of parts and details of construc-

tion of my invention may be made without
departing from the spirit and without sacri-
ficing the advantages thereof, and I would
therefore have i1t understood that I reserve
the right to make all such changes as fairly
fall within the scope and spirit of my inven-
tion.

Having thus fully describéd my invention,
what T claim , and desire to secure by Letters
Patent, 1s—

1. In a downdraft-furnace, the combination
with a boiler or steam-generator and a system
of circulating water-tubes feeding upwardly,
of a drum located in the front part of the
furnace,the water-tubesconnected therewith,
and connections intermediate of said drum
and the top of said boiler or generator to per-
mit the escape of steam or air from the top of
the drum to the top of said boller or genera-
torabovethe water-linetherein, substantially
as described.

2. Inadowndraft-furnace, the combination
with a boiler or steam-generatorand a system
of circulating water-tubes feeding upwardly,
of a drum located in front of the combustion-
chamber and extending transversely across
the chamber, the water-tubes connected to
sald drum, and pipes connected at or about
the ends of said drum to the top thereof and
extending up to and opening into the top of
said boiler or generator above the water-line
therein, substantially as described.

3. Imadowndraft-furnace, the combination
with a boiler or steam-generatorand a system
of circulating water-tubes, of means for cool-
ing a portion of the lower water-tubes and
supplying an upward draft of heated air to
the combustion-chamber, substantially as de-
scribed.

4. Inadowndraft-furnace, the combination
with a boilerorsteam-generatorand asystem
of circulating water-tubes, of a bridge-wall,
an arch in advance of said bridge-wall, and
means for maintaining a circulation of air
around a portion of the lower water-tubes to
cool the same and supplying an upward draft
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of heated air to the combustion-chamber im-

mediately in front of said arch, subqtﬂmmlly
as described.

5. Inadowndrafi-furnace, the combination
with a boiler or steam-generator and a system
of circulating water-tubes, of a bridge-wall,

| an arch In advance of said bridge-wall, and
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air-channels formed around the water-tubes

below the bridge-wall and arch subsbantmlly
as described.

0. Inadowndraft-furnace, the wmbmatmn
with a boiler or steam- genemtor and a system

of circulating water-tubes, of a bridge-wall,

an arch in advance of said bridge-wall, the

lower water-tubes passing beneath the bridge-

wall and arch, air-channels formed around
said water-tubes, and a chamber communi-
cating with said air-channels and provided

“with openings in the side of the furnﬂme, sub-
stantially as described.
7. In adowndmft-—-furnace the combmamon |

with a boiler or steam - wenemtor a bridge-

wall and an arch in advance of said bridge_-
- wall, of a system of circulating water-tubes,
the lower water-tubes passing beneath the |

bridge-wall and arch and extending to the
front of the furnace, dumping ash-plates ar-
ranged above the forward portions of said
lower water-tubes, an air-chamberaround the
rear portions of said lower water-tubes and
provided with openings in the side of the

furnace, and air-channels around the inter-
mediate portions of the said water-tubes com-

municating with the said air-chamber and

55-"

adapted to supply an upward draft of heated

~air above the rear end of the said dumping

ash-plates and immediately in front of the 30

arch, substantially as desorlbed

_J UDSON' A. BALDWIN.
- Witnesses:
WM. O. BELT,
M. K. SHIELDS.
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