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JAMES R. HARRELL,

OF CINCINNATI, OHI 0.

AUTOMATIC FORCE-DRAFT SMOKE-CONSUNER

e

967,375,

g

Lo all whom 4t MAY concern:

citizen of the United States, and

- » - j S
city of Cincinnati, in the

of th'_e

Automatic Force-Draft, Smoke-Consumers
of which the following is a specification.
The several features of my nvention and
the various advantages resulting from their
use conjomtly or otherwise will be apparent

rom the following description and claims,

My invention is applicable to furnaces of

many different kinds. The features of con-
struction necessarily present in the furnace,
n order to enable my invention to be oper-
ative, are a fire grate, a feed door in front
ot said grate and a bridge wall within the
furnace, I o

My invention relates to that class of smoke

preventers for furnaces in which 1 gas in-
jector (siphon) is used, and whereby the said
8aS or gases (preferably a combination of
alr and steam) are forced over the top of the

fire at such an angle as to strike the bridge

wall which is concaved, and Torcing back
again the said gas or gases and with the
same, the unconsumed gaseous products of
combustion in g loop across and over the fire.

For the purposes of illu_stmtion, I have |

- selected a simple form of furnace, and shall
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ow proceed to explain my
tail, and in its application to such furnace,
premising that such application will enable
the application of my invention tc furnaces
of other makes to be readily understood.
In the accompanying drawings, making a
part of this specification, and in which S1m1-
lar characters of reference mdicate corre-

sponding parts,—Figure 1 is a front view of
the smoke consuming devices of my inven-
of the siphon, a

tion. Fig. 2 is a top view

portion of the latter being broken away and

disclosing the inner mechanism. Kig. 3 is a

side view of the interior of a Turnace, as far
back as to include the front portion of the
bridge wall and showing in side elevation
a portion of the mechanism belonging to
my invention. o - |
I will now describe my invention in detail.
A indicates a furnace, o
B indicates the fire grate. The bridge
wall C 1s located at the rear of the fire orate,
and its front side (2 is preferably curved,

or bent, or inclined forward, so that the |

Speeiﬁcation of Letters Patent.
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- r
Be it known that I, James R, Harrern, o
a resident

-y

mvention in de-

-ffoﬂt edge C? of this

‘wall immediately

and can therefore

Ter to employ steam

.after named.
of the steam can be utilized.

12 Each one of them is

bridge wall overhangs the part of the bridge
below. T

D indicates the roof of the furnace. This
roof may be of any suitable material, and
be arched or Hat, etc. In the present illus-
trative instance, the roof of the furnace is
constituted by the botton of a steam boiler
D% The steam boiler may be of any desired
type. | | |
du 1s the door of the furnace through
which fuel is fed to the fire. _
F indicates the bed of coals

Oor 1ncan-

descent fuel on the fire grate.

- E* indicates the front wall of the fur-
nace. I'he door E is to be hung upon hinges,

top portion of this
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swing down or up, or out

sidewise, according as the hinges E&, E?, are

located relative to the door and the door
frame or furnace wall, | |

- In order to obtain sufficient oxygen for
combustion, while the door 1S open, and
while combustion is started, the green coal
fed to the furnace, T employ air, and I pre-
as the means for forcing
this air to do the work and perform the
functions mechanical and chemical, herein-
At the same time, the oxygen

“T'he means for forcing the air into the fire

‘and effecting the complete combustion of the

tuel, can be obtained in various ways, and
can assume various forms. However, in
steam boiler furnaces, the steam 1s always

present, and can be readily utilized for the

purposes mentioned. I have, therefore, con-

structed a very complete and desirable

mechanism to accomplish eifectually the
ends in view. This mechanism is presented
in the drawings, and a description of it is as
follows. =~ o '
-G 1indicates a steam pipe, which in the
present instance may obtain steam from the
steam boiler D2 This steam pipe connects
with a butterfly or gate valve T, From thig
valve H the steam Pipe G is continued in
section (%, which latfer connects with the
cock K, in the chamber K2 The chamber
iK* connects with the conduit L, which con-
nects with the nozzle 1.2 located at the Inside
of the furnace front. Connected to the
chamber K2 is an air intake M. There are
preterably several of these delivery nozzles
directed so that the

air and steam delivered from them is sent
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“shown (for lack of room on

forWard t6 the bridee Wa-ll G _tb a place 01; |

the front side C2, at a distance below the top
edge C® of the said bridge wall.
anism for automatically regulating this dis-
charge of mixed air and steam through the
nozzle or nozzles L2 is preferably as follows:

N is a rod, supported in a journal bearing P,

and provided with an arm N2 which hes
against the furnace door. While for actual
operation, the rod N and its arm N2 are sutil-
cient to enable the door B when opened to
move said arm N2 and rotate the rod N, the
construction 1s more symmetrical and
stronger by the provision of a rod N2, united
-t one end to what would otherwise be the
free end of the arm N2 and connecting the
other end of the rod N® to the end of an arm
N4, whose opposite end 1s united to a rod N°,
which is duly journaled in a bearing not
the drawing),
but similar to the bearing P, and being well
anderstood.  The rod N is extended to the
left of the bearing, and is there pivotally
connected to a crank arm R. The other end

of this crank arm R is pivoted to one end

of a connecting rod R?, whose other end 1S |

pivoted to a crank R
this crank R? 1s
naled in bearings

The opposite end of
fixed to a shaft R*, jour-
P2. This shaft carries a

crank RS, and the free end of the latter 1s
pivoted to a connecting rod R¢, whose other
end is pivotally connected by 1its journal R
to a bearing RS, connected to a shaft R?,
whose other end is pivotally connected to
the adjacent end of a compound rod R*.
The other end of this rod is pivotally con-
Lected to the lever R'®, whose other end 1s
fixed to the axial rod R of the said valve H.
The rod R is constructed in pleces to en-
able it to be lengthened or shortened at will
as desired, and thus change the size of the
opening given by the said valve, and thus
regulate the quantity of steam admitted to
the conduit I, and thereby to the furnace.
This regulation of the quantity of steam 1n

turn also regulates the force with which the

jet of steam and air enters the furnace. The
construction of the said compound rod R
consists of the rod R*® carrying a right and
left hand screw screwed into the adjacent
pivot ends R*? and R*. By rotation of this
rod R*® in one direction, the compound rod
R is shortened, and vice versa.

8 is what is known as a dash-pot, filled
with air or a liquid, and having the usual
piston, indicated by dotted lines S°. The
construction of a dash-pot being well un-
derstood, further description thereof 1s
omitted. The lower end of the shaft R 1s
attached to this piston. A guide R* fixed
on the furnace steadies the shaft R?, as the
latter extends through 1t.

The mode in which my invention operaties

is as follows: Fuel being laid in the furnace
5 and a fire started therein, and steam being

" The mech-

967,375

generated 1n the boiler, steam fills the pipe
(+, but the valve I being closed the steam
cannot enter the conduit L2 When the time
rrives to feed fresh fuel to the furnace, the
operator opens the door E, and throws fresh
(green) fuel onto the bed of burning coals
therein. As the door opens, the lever N#, N
N+, is moved, and the lower end of 1t 1s ele-
vated. This elevation operates the rod I,
and the latter through the series of con-
nections already mentioned raises the shatt
R? and opens the valve . Thereupon the
steam rapidly passes to the cock K, and 1s-
sues from this cock with great rapidity into
the conduit L. At this point, it draws a
in through the intake M. This air inter-
mixed with the steam now passes Ol through
the conduit L and issues through the nozzle
12 The speed at which the current of com-
bined steam and air issues thence carries it
over the fire to the bridge wall C*. Here
it impinges against the upper front portion
of the bridge wall and is deflected dow nward
and backward over the fire and over not
only the incandescent coals but over the
oreen fuel just introduced i the furnace.
This combined addition of steam and heated
ir furnishes sufficient oxygen in a hot con-
dition, to enable the gaseous products of
combustion coming off from the fresh coals
now taking fire, to thoroughly consume such
products. The operator having thrown into
fhe furnace all of the fresh fuel necessary,
now closes the door E. But the operation of
ioniting the fresh coal and of igniting the
rapidly generated products of combustion
as they rise from this coal will continue for
o short time. The function of the dash-pot
s now of use. The rotation of the arm N,
as the door opens, not only opens the valve
H, but operates the dash piston S, namely :
clevates the latter. When the door I 1s
closed, the weight of the arm N?, etc., tends
fo elevate the shaft R and close the valve
H, but the piston S* of the dash-pot S be-
ing drawn upward resists the immediate
upward pull upon it, and responds slowly,
and thus retards the closing of the valve.
This retardation in closing the valve H al-
lows a continuous stream of hot air and
steam to be projected from the nozzle 1 for
o time after the door X is closed, and thus
enables the oxygen thus added to the com-
hustion in the furnace to effect a perfect
combustion of the fuel and of those gaseous
products of combustion that would other-
wise unconsumed pass off in the form of
smoke, and make the atmosphere mpure
and waste the fuel.

My invention is simple and economic 1n
construction, effective in operation, and use-
ful not only in the saving of fuel, but also 1n
the case of steam boilers useful in keeping
up an even and steady generation of steam

' for the uses to which it 1s devoted.
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It will be noted that the cock K admits of
regulating the amount of steam passing
through it and can also regulate the amount
of air added to the current
livered to the furnace. '

So far as that feature of my invention
which relates to the introduction of a CUL-
rent or stream of oxygen into the furnace,
and the reflection of it over the fire, is con-
cerned, it is obvious that this will be oper-
ative where the furnace is not for generating
steam, or where the steam of the boiler is not
employed for forcing the oxXygen into the
furnace.
ing the air forward into the furnace may be
done by a blower
The air will furnish a sufficient supply of
oxygen. In cases where the weight of the
arm N?, ete., is not sufficient to depress the

shatft R, or the location of the arm N? rela-
tive to the kind of door used, does not ad-
mit of the weight of the arm N being used,

and close the valve H, means additional op
otherwise are to be employed. Such means
may consist of an extrg welght or a Spring,
any proper place, to
the operative levers op shaft. One such ap-
plication of a Spring is shown, where the
lever R* and at the other end R* to g
stationary part of the furnace.

What I claim as new, and of my inven- |

of steam de-

In such cases, the means for fore-

or other suitable means.

——y

)

spring R* is connected at one end R** to the |

perature of the

tion, and desire to secure by Letters Pat-
ent, 18— - -
1. In a device for

furnaces, the combination of » nozzle at the

- Iront of the furngce for anairand steam blast,

and a bridge wall, the upper tront edge of

‘which overhangs forming a recess, with the
~discharge opening of the nozzle located sub-
stantially above said recess and directed

downwardly into the recess to raise the tem-
bridge wall to a high de-
gree, and the recess carved to deflect the
blast back over and down through the fuel.

2. In a device for preventing smoke in
furnaces, the combination of a nozzle at the
tront of the furnace for an air and steam

blast, and a bridge wall, the upper front

edge of which overhangs forming a recess,

with the discharge opening of the nozzle
located substantially above said recess and

directed downwardly into the recess to raise
the temperature of the bridge wall to a high
degree, and the recess curved to deflect the

blast back over and down through the fuel

in the form of a loop curving downwardly

at the rear and upwardly through the fuel
“at the front. '

JAMES R. HARRELL.

Attest,: ' |

SAMUEL A. Was,
K. Syrrm.

preventing smoke in
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