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Be it known that I, FEREMIAE B: TANG-

FORD, a citizen of the United States, residing
at Salt Lake City, in the county of Salt Lake

and Stateof Utah;have invented certain new
and useful Improvements in. Furnaces,. of

which the following is & specification.

" This invention relates to furnaces, and is’

designed to provide an improved furnace
which is particularly adapted for use in con-

nection with steam-boilers of the stationary:

type. Itis furthermore designed to provide

an improved arrangement for feeding air to-
the combustion-chamber, soas to commingle
the air with the products of combustion, and.
thereby materially promote combustion in
In this connec-

said combustion-chamber.
tion it is an important feature of the-inven-

tion to take air from the ash-pit of the fur-

nace and conduct the same to the combustion-

chamber at different levels therein in order

that such portions of the products of com-

bustion which do not effectually unite chem-

~ jeally with the supply of air at the uppermost

30

35

level may have a chance to unite with air'at

one or more lower levels.
~ With these and other objects in view the

present invention consists in the combina-

tion and arrangement’ of parts, as will be
hereinafter more fully described, shown in
the aeeompanying'drawmg‘s,'and_parti'cular‘ly
pointed out in the appended claims.

~ In the drawings, Figure 11s g longitudinal
sectional view of a furnace embodying the
features of the present invention and shown
in connection with a steam-boiler. . Fig. 218
a horizontal sectional view taken on the line
2 2 of Fig. 1. Fig!3 is a cross-sectional view

. taken on theline 8 3 of Fig. 1, and Fig. 4is a
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eross-sectional view on the line 4'4 of Iig. 1.
Like characters of reference designate cor-
responding parts in all of the figures of the
drawings. -~ ¢
Toadequatelyillustrate the application and
operation of the present invention, there have
been shown in the drawings the opposite lon-
gitudinal side walls'1 and’ 2, the back wall 3,
and the front 4 of an ordinary furnace, with-

in which'is supported in the usual manner a

steam-boiler 5, having the usualiire tubes or
flues 6 and provided at its front end with an
ordinary smoke pipe or stack 7, the rear end
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of-the boiler ?b'eiligf:_tel_'_l_nin'al;e”d short of the
rear wall of the furnace, as clearly indicated

in Fig. 1 of-the drawings, 10 permit of the

flames and products of combustion passing
through said flues'in the common and well-
known manner. - Beneath the front portion
of the boiler is the usual grate 3, above which

is the fire-box 9 and below which is the ash-

pit 10. ‘The front of the ash-pit is provided

6o

Wwith a damper-door 11 to admit air to the ash-

pit, as well as to give access thereto for re-
moving ashes therefrom.
The foregoing-described parts are common

‘and well known, and as they form no essen-

| tial part of the present invention they may

he varied in form and construction withoub

effecting the operation of the invention.

In carrying out my invention I provide

‘what may be termed a ‘‘composite bridge-
‘wall,” consisting of a front member or parti-

tion 12 and a rear member or partition 13,

which is separated from-the front member to
form an interspace which constitutes a com-
bustion-chamber, as will be hereinatter de-

seribed.  As best indicated in Figs. 3 and 4, .

fire-box and has an outlet

't will be seen that the front bridge-wall
member 12 is terminated short ot the bottom
of the steam-boiler in order that the flames
from the fire-box may pass over the top of
said wall and thence downwardly into the
space or combustion-chamber between the
two walls 12 and-13. - - -

The space between the walls 12 and 13 is
divided into three chambers or compartments
by means of two upright partitions 14.,. which
terminate below the top of-the front bridge-
wall. It will of course be understood that
the rear bridge-wall 13 fitssnugly the bottom
of the boiler:shell, so as to prevent the flames
from passing rearwardly between the top of
said wall and the boiler. - As plainly indi-
cated in Fig. 2,it will be'seen that the space
or compartment 15 between the partitions
14 forms a combustion - chamber, which is
open at
at-the boftom of
its back wall in the nature of an arched open-
ing 16. Dbetween each partition 14 ‘and the
adjacent side wall of the furnace there is a
vertical passage

a8 will be hereinafter described.
Near the bottom of the front wall 12 there

its top for communication with the.

17 for the reception of air,
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18 formed an intermediate opening 18, which ] flues or tubes. It will here be noted that the

terior of the furnace in rear of the composite

736,746

fire-box, means for admitting air through the

communicates from the ash-pit to a central { baffle-wall 26 has a reéntrant fr_ont face pref-
vertical passage 19, leading upwardly through | erably by having said face inehped Inwardly
sald wall and into a central extension 20 | and rearwardly from opposite sides, thereby 7o
5 thereof, which snugly fits the under side of | to increase the central depth of the chamber
the boiler-shell. In the back of this exten- | 27 between the composite bridge-wall and the
sion thereisan outlet-opening 21, which com- baffle, wherebhy the heated air and products
municates from the top of the passage 19 to | of combustion may have a chance to expand
the space or combustion - chamber between as they pass from the opening 16, and there- 75
1o the walls 12and 13. At opposite sides of the | by prevent back pressure through said open-
opening 18 in the front of the wall 12 and Ing 16. [urthermore, the top of the baffle-
in the same horizontal plane therewith are wall extends to the rear of the boiler, so as to
other openings 22, which, as best shown in | confine the heated products of combustion as
FFig. 2, extend entirely through the wall and close as possible to the boiler throughout its 8o
I5 communicate with the respective chambers ' length, and is also inclined downwardly and
Or bassages 17. 'There is also a horizontal | rearwardly to permit of expansion of the heat-
passage 25 connecting the openings 18 and ! ed products of combustion.
22, and therefore Intersecting the bottom of From the foregoing description it will be
the upright passage 19. By this arrange- | seen that the device of the present invention 8z
20 ment of openings and passages it will be seen | provides an exceedingly simple and effective
that air is fed from the ash-pit through the | manner of feeding air to the combustion- .
bassage 19 to the top of the combustion- | chamber of a furnace and that the present
chamber, and air is also fed through the | improvements may be convenientlyapplied to
openings 22 tothe lower portions of the pas- | any ordinary steam-boiler furnace without go
25 sages 17 at opposite sides of the combustion- | materially altering the latter beyond. replac-
chamber 15. | | Ing the bridge-wall thereof with the improved
As hereinbefore set forth, each passage or | composite bridge-wall of the present inven-
chamber 17 is terminated short of the front | tion. - -
of the top wall 12, as best indicated in Fig. 4 | It will of course be understood that changes gg
30 of the drawings, and across the topof eachof | in-the form, proportion, size, and minor de- =~
these chambers is a closure-plate 24, prefer- | tails may be made within the scope of the ap-
ably a tile, which is set into the front and | bended claims without departing from the
rear walls 12 and 13 and also into the ad]ja- | spirit or sacrificing any of the advantages of |
cent side wall of the furnace, said tile being | the present invention. - - 100
35 disposed somewhat above the adjacent par- What is claimed is—
tition 14, whereby a lateral pbassage or open- | 1. Ina furnace, the combination with a fire-
Ing 25 is provided between the tila and the'| box, of spaced bridge-wall members at the
top of the partition, so as to permit of the | back thereof, spaced partitions extending
bassage of air from the compartment 17 to | from one bridge-wall member to the other and 105
40 the combustion-chamber. A very important | forming a combustion-chamber between the
featureof the presentinvention will be noted | partitions and air-chambers at opposite sides
ab this point, which is that air is supplied | of the combustion-chamber and between the
through the opening 21 to the combustion- | partitions and the respective sides of the fire-
chamber at the uppermost portion thereof, | box, and means for admitting air through the 110
45 and air is also admitted to the combustion. | front bridge-wall member to the top of the
chamber through the openings 25 at a level combustion-chamber, each air-chamber being
below the opening 21, wherefore it will be | provided with an alr-passage communicating
understood that air is fed to the combustion- from the upper portion thereof to the com.
- chamberat different levels, By thus feeding | bustion-chamber below the point where airis 113
~ 50 air to the combustion-chamber at different | admitted through the front bridge-wall mem-
levels such productsof combustion as fail to | ber. | |
unite chemically with the air-supply at the 2. Inafurnace, the combination with 2 fire-
upper level have a chance to unite with an box, of spaced bridge-wall members at the
additional supply of air at a lower level while | back thereof, spaced partitions extending rzo
55 passing through the combustion -chamber. | from one bridge-wall member to the other and
After passing downwardly through the com- terminated short of the tops of said members
bustion-chamber the products of combustion | and forming a combustion-chamber between
escape therefrom through the exit-opening 16 | the partitions and. alr-chambers at opposite |
and come in contact with the vertical baffle- | sides of the combustion-chamber and between 125
6o wall 26, which extends entirely across the in- | the partitions and the respective sides of the

bridge-walland is terminated short of the bot-
tom of the boiler-shell in order that the prod-
ucts of combustion may rise over the top of

65 said wall and pass rearwardly beneath the
boiler and thence forwardly through the boiler

front bridge-wall member to the top of the
combustion - chamber, and elosure mempbers
disposed across the tops of the air-chambers 130
and spaced above the partitions to form out-
lets from the air-chambers to the combustion-




“bridge - wall members, partitions extending
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chamber at points below the 'top of said com- |

bustion-chamber. | -
3. In a furnace, the combination of spaced

between said members and terminated short
of the tops thereof, the space between the

partitions forming a combustion -chamber,

and the spaces at theouter sides of said par-
titions forming air-chambers having inlets,

means for admitting air through the front.

bridge-wall member to the combustion-cham.-
ber at a point above the tops of the partitions,
and closure-plates closing the tops of the air-
chambers, located below the point where air
is supplied from the front bridge-wall mem-
ber to the combustion-chamber, and spaced
above the tops of the partitions to form exit-
openings from the air-chambers to the com-
bustion-chambers. g

4. In a furnace, the combination of front
and rear spaced bridge-wall members, parti-
tions extending between said members, the
space between the partitions forming a com-

- bustion -chamber, the spaces at the outer

sides of the partitions forming air-chambers

which have their elosed tops located below the

top of the combustion-chamber, the front

bridge-wall having an air-passage piercing

the lower portion of the front thereof, lead-
ing upwardly therethrough and thence piere-

ing the back of said wall-and in communica-
tion with the combustion-chamber at a point
above the tops of the air-chambers, other air-

B passages extending through the front bridge-
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wall and communicating with the air-cham-
bers, and the latter having exit-openings
communieating with the combustion-cham-
ber. | | | -

5. In a furnace, the combination with a
combustion-chamber having communication
at its top with a fire-box and an exit at the
lower portion of its back, of a baff]

e located |

in rear of said exit and having a reéntrant
front face. | | |

6. In a furnace, the combination of front
and rear spaced bridge-walls, a boiler dis-
posed above the bridge-walls, the rear bridge-

wall fitting snugly the bottom of the boller

and the front bridge-wall terminating short
of the boiler, the rear bridge-wall also having

| an exit-opening near the bottom thereof, a

baffle disposed in rear of the exit and termi-
nated short of the boiler, partitions extend-
ing between the bridge-walls and forming an
intermediate combustion-chamber and oppo-
site air-chambers, the partitions being ter-
minated short of the top of the front bridge-
wall, plates closing the tops of the air-cham-
bers and spaced above the partitions to form
lateral passages leading from the air-cham-
bers-to the combustion-chamber, a grate dis-

posed in front of the front bridge-wall, pas-
sages oxtending through the front bridge-

wall to the air-chambers and below the grate,

and another passage extending vertically
through the front bridge-wall with its lower
end piercing the front of said wall at a point
below the grate and its upper end piercing

the back of the front bridge-wall and com-

municating with the combustion-chamber at

a point above the tops of the partitions.

50
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7. The combination with a steam-boiler, of '

a combustion-chamber having a rear outlet,
and a baffle-wall located in rear of the outlet
and provided with a reéntrant front face, the

top of the baffle-wall being extended' to the.
rear of the boiler and inclined downwafdly

and rearwardly.

In testimony whereof I affix my signature
in presence of two witnesses. - |
"JEREMIAH E. LANGFORD.
Witnesses: _ ' B
WILHELM H. E. REINECKE
HENRY J. GROSS.
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