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(Nu model }

Ta al& wfwm it may concern : | |
"Be it known that I, GEORGE FARR, of Cm-

.;(.,mnatl, in the county of Hawmilton and State of
Ohio, haveinvented certain new and useful Im-
provements in Furnaces for Consuming Smoke |
~and Gases; and I do hereby declare thatthefol-

lowing is a full, clear, and exact description of
- theinvention, Whlch wﬂlenableotbers skilledin

10

the art to whlch it appertains to make and use
the same, reference bein g had to the accompa-

~ nying drawings, and to the letters of reference

O ~ marked thereon, whmh form palt of thls spem--

- fieation.

- '.:Z  ' I;.;S_

S zo

This: mxienmon has for its objectb to econn |

LR :.mlze fuel and to preventtheformation of smoke"’
. n steam-boilers and other furnaces.

The speuho objects to be attained by thls

T inrentlon are pertect combustion of the gases
~arising from the heated fuel in steam-engine
and other furnaces for the purpose of prevent-

. Ing smokeand economizing fuel; to retain with-

RO in such furnaces muach of the heat which now’

. passes away to the chimney without produc-

30

- ing any useful effect} to arrest a portion of the
smoke and gases and mix them with highly-.
heated air and superheated steam before sup-

~ plying the mixture caused thereby to the fur-
- nace, and to facilitate the evaporation of steam

| by an evenly-distributed heat to all the heat-
. ing-surfaces of the boiler.
~ Dburning fuel for the pur pose of generating
‘steam and for other purposes the prodacts of

~ such combustion have been at once carried

40

© .. away by the ordm&ry pressure. of the atmos-
SRR 35 furnace through the flues in or around the gen-

- eratorto the chimney or. upmke, and it is well

.~ known that when generating steam Dby the
- methods heretofore practiced there is a very
considerable waste of fuel, much of the heat
.-'developed by the combustwn of the fuel pass-.

phere with greater or less rapidity from the

ing away through the chimney bothin an act-

ive and latent tform. Now, accouhng to my .
.1ment10n, I carry on the combustion of the
45 fuel in the furnace at a higher atmospheric.
- pressure than the ordmary atmosphere; and
- by meansof mytrapping devicesand my forced
-+ blast I cause the products of combustion to |
- travel from the furnace through the flues at a |
higher pressure than the ordinary pressure

D dEI’thOd

Heretofore when

way.

peculiar construction and arrangement of the -

to mix with a portion of the gases passiog off

through the furnace, and also with means for -
superheating steam, whl(,h is employed for
forcing, impelling, and exhausting the said
_portion of the gases from the flame-bed, where-
by the combined mixture of hot g&qes, hwhly R
heated air, and superheated steam is forced

into the primary combustion- chamber under. :

pressure, as before described. . -
- The invention further consists in the con-

reference being had to the letters and ﬁoures

_mdrked thereon like letters denoting the like
parts i1n all the ﬁgures, Wlnch WI“ be. reterred .

to further on.

flame-bed of furnaces, by means of which I
am enabled to heat X large body of air, and.

‘in devices foremploying this highly- heated air 69 |

Touching thé first part of these unprove |

ments, the principal gases we have to deal with
in a furnace of this character are ca,rburﬂted-

. retard their escape"" by means of whlch ‘the
‘gases are made to give up more of their heat
‘than when allowed to mbs otf in the ordmdry

o 55-1"
T'o these ends my mventlon comsmts in the- o

ng
struction and arrangement of inverted bridge- 5-7
| walls or- dmphraﬂms armnged in front and
rear of bridge-wall proper, and in other details
of construction, as wﬂl htremaftel more fully_ .
appear. o -

And that my said 1mprovement may be f’ully- S
will now proceed to deseribe the
‘accompanying - drawings hereunto annexed,:

75

80

hydrogen and carbonie oxide, the atoms of

which must be uhemwally umted w1th oxygen

derived from the air, and be supplied with the .
‘requisite temperature before combustion can
take place. -
to-accomplish this union; owing to the gases
sweeping along in a bodv toward the uptake
‘with great rapidity, there is not time for a

The difficulty heretofore has been

thomugh mixture of them with the air to take

‘place while in contact with the degree of heat
necessary for their ignition. .
fore, is to prevent this rapld transit, and by
intercepting the gases on their way. from the
fire-place to the chimney dividing them into
a number of streams or bodies, and forcing
| them into mechanical mixture with the highly- -
e ot the atmosPhere, and stlll ab the same tlme heated air and superhe%ted f:,team breakmﬂ‘_

My object, there-

90 ;-.: |
95
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2 ,, - 272,083

them up into small currents, in order to facili- | Although most of the cinders will be deflected

tate the chemical union of said elements, and
thus produce a combustible mixture, and to

- do this in such place and manner as to insure

i |

10

20

23

30

the necessary heat for their combustion.

The means I adopt to secure the above re-

sults are shown in the drawings. .

Figure 1 18 a side elevation of a cylindrical
boiler mounted over one of my improved far-
naces, the furnace beivng in longitudinal sec-
tion and exhibiting my severalimprovements.
IFig. 2 is a plan view, 1n horizontal section, of
the furnace with the boiler removed, taken on

“the line 2 # of Fig. 1. TFig. 3 is a transverse

section taken on the line y 4 of Fig. 1, plainly
showing the smoke aud gas induction pipes,
their steam-nozzles, and the spark and cinder
emptylng valves; and Fig. 4 shows a modifi-

-cation of the method of induecing carrents of

air and gases, and of the means of heating the
alr and of forcing the combined mixture into
the furnace. . | '

A represents an ordinary boiler, and B the
furnace ; C, the flame chamber; D, the inter-
mediate combustion-chamber, and E the grate-

“bars. |

I isthe bridge-wall, provided at its top with
a rearwardly-projecting lip, G, extending part-
ly over the gas-induction pipes H H, These
pipes or flues are flaring at their mouths f{or
the more ready induction of the gases. They
connect with a cross-pipe, I, attheir lowerends,
which conveys the gases, hot air, and super-
heated steam to the side pipes, J J, and con-
nect also to a pipe, K, which supplies hot air
to the mixture., This pipe K, as may be seen

~at Fig. 2, issomewhat T-shaped in plan view,

4.0

~ heats steam both for exhausting-nozzles ¢ and |

onlyslightly curving to adapt it to the natural
flow of the air passing through it. % & show
the branches onited to the muin air-pipe K.
L showsthesteam-pipe, which conveyssteam
to the superheating-coil M. Thissuperheater

for the 1mpelling-nozzles . The steam from
the superheater for supplying the exhausting-
nozzles @ is conveyed throngh branch pipe N,
which conneets.by elbow ¢ with a pipe, d, con-

“centrically arranged in the air, gas, and steam

50
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pipe J’.
nozzles e, into which steam-nozzles a enter

and throungh which the combined mixture is
mtroduced into the furnace.

At this junction
of the hot-air pipe K with the bot-gas-induc-
tion pipe H will be seen an overhauging lip, 1.
The object of thislipis todeflect the air down-
ward in the direction of the steam-nozzle.
This lip f also prevents any dust or cinders
from euntering the air-pipes. |

- At the bottom of pipe I and immediately
under the gas-induction pipes H H, I arrange
dampers O O, provided with weights ¢ g.
These weights are arranged at snch an angle

that they overbalancethe weightof the valve,
and they are hinged or fulcrumed at 2 and op-
Their principal object is
to clean out the pipes H H of any cindersthat

erated by a lever, 1.

The pipe J’is also provided with

lation of water through it.

oft by the lip or hood G, a further use of the
valves or datnpers O O is that an additional

supply of air may be admitted through them,

according to the kind of fuel used, as it is well
known that some fuel requires more oxygen of
atmospheric air than others, or that the air,
gases, and steam way require to be modified
by an additional supply of eold air direct from
the outside. The weights ¢ ¢ will antomati-

70
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cally retain the valves in position, and they

may be opened by means of rod <.

The supply of air may be controlled by
valves on the wmouths of air-pipes. These
valves being in common use, none are shown.

Referring again to the furnace-chambers, P
represents an inverted bridge-wall or dia-
phragm, which divides the fire-box transverse-
ly. Thisdiaphragm is preferably made of the
best refractory material, and rests upon a pipe,
Q,located acrossthefurnace. This pipe may be

pertorated forthesupply of air, if desired; and

when the fire-box has side water-legs the pipe
may be used for a stay, and also for the circu-
. It is obvious that
1t may be sapported by any well-known means.
I prefer to incline the diaphragm or partition-
plate P toward the front of the furnace, for

the reason that the heatis greater back of the

partition than in front of it. By this means [

‘exposea larger portion of theboilerto a greater

heat thau would be the case if the partition
were perpendicalar; and by this means a
greater evaporation of the water into steam
takes place. -

- In rear of the bLridge-wall and beyond the
induction-pipes I arrange a pendent curved
partition or diaphragm, R, which I prefer to
support by a water-circulating pipe,m,although
1t may be supported by any approved means.
The objectof this partition is to cause the gases
to eddy, and cause them to deflect into the
mouths of the gas-induction pipes H H. The
reason of locating it so far from the months of

30

go
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the pipes H H is that any sparks, cinders, or

dust thrown off by the hood G from entering

the said pipes will strike the curve of the de-
flector Ik and fall bevond the mouths of said

IL§

pipes, and thus partially prevent them from

filling up with einders. The second reason for

locating the partition R where it is, is that the

cinders and dust deflected from it fall upon the
alr and steam pipes, covering them and pro-
tecting them from the intense heat passing

‘over them between the top of the bridee-wall

and the bottom of partition R.

120

The operation is as follows: The fire being

kindled in the furnace in the usual way, and
steamn being raised sufficient for working op-
erations, steam 18 turned onto pipe L. Atmos-
pheric air 1s at once drawn into pipe K. A. por-

tion of .the smoke and gases is also drawn
into pipes H H from over the bridge-wall.-

Valve n 1s then opened, which lets steam onto
the nozzles @ and ¢, which draws the gaseous

. ‘mixture from pipes H HJ J’, and forces them
may fall into them from over the bridge-wall. | into the front chamber of the fire-box, under

125
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% +he mmmed partltmn and down on the top

‘surface of the fuel,

to mingle again with the gases arising from

‘the fuel, Whlbh is not so hot as the gaseous

letlll‘E, which is nearly 1,000° Fahrenheit.

-~ These gases thoroughly mix, and as soon as
. -Dbreught in contact with each other they are

- wmted and are entirely consumed. The heat

S m]d flame thus produced are both Impelled and.
S I

drawn through the burning fuel, and under the

- front partition, and into and over the incan-

descent fuel in chamber D, where they receive
~additional units of heat, the gases becoming
~more completely burned 'than before, if possi-
ble, so that by the time the flame reaches the

flame-chamber C there is nothing but pure

~ heat, wu:hout smoke or any of the combusblble
gases.

'. Sl 20

The above descrlbed pm(,ess 13 contmuoubly

repeated during the working-hours of the ap-
paratus, or as long-as the steam is let onto

the conveying-pipes. When all the fuel is in

‘a state of incandescence, and the gases from
the fuel are not voluminous, the flow of steam
‘may be modified by the controlling steam-
valves, which also control the supply of air

- through the pipes.

. Other forms of superheaters, .«md also of in- |
T -;ductlon pipes, may be used without departing
- 39
 fore desire to be couhned to the exact form or

from the spirit of myinvention. 1do notthere-

| .dl‘T&H 1m'emem: shown.

35

I am aware that it is not broadly new to
exhaust a portion of the unconsumed gases
from the combustion-chamber, nor from the

-~ smoke flues of steam-boilers; but I am not

aware that the same means were ever before

employed, nor that the same arrangements

- were ever before designed, nor that the result-
e
‘the present invention.

ant action was ever betore so complete as in
I do not therefore

- c¢laim broadly taking waste or escaping gases

“from the CUH}betIOIl Lhamber or ﬁues ot steam-
bOI]PI’H " -
Tu«VhaJ; I do claim, and desu‘e to secure by
| Letters Patent,is— . - |
y 1. The wmbmdtlon in a smoke and gas con—_

.. suming furnace, of the inclined partition, the

-eary ed pendent partition, and the bridge-wall

e

but

provided with the overhanging lip, with the in-

~ “duction-tubes, Sl‘tbbtdlltldlly' as descubed and

o fOI‘ the purpose set forth.

. In a smoke and gas consummg furnace,

o the combluabmn of the front and rear pendent

55 D

artitions, forming combustion-chambers B D

- and flame-chamber C, the bridge-wall being
- intermediate of the two said pendent parti-
tions, with a smoke and gas induection cham- |

T ~ ber or flue in rear of said bmdge vmll substan-
L 60 |

tlally as debI‘led

|

3. A smoke and oas consuming f‘urnace con-

‘This mixture is then made | sisting of the front combustion- chamber, in-

termediate combustion - chamber, and rear

flame-chamber, a

gases are forced in among the burnmg fuel,
subqtanmally as desecribed.

4. The combination, ina smoke and gas con-
| suming furnace, of the chambers D O, the

curved pendent deflector R, budge wall F in-

smoke and gas conduait, an
air-heating conduit, and superheated- stea,m
injecting nozzles, wherelw the combined heated
air, superheated steam, and nnconsumed hot

duction-conduits H H, and air-pipe K, pr_o-'f-

vided with branches & k, and pipe J, substan-

tldllv as shown and descnbed

75

5. The combination, in a smoke- consummg L

furnace, of the combustlon chamber, the flame-

chdmber, the curved pendent partition R, the

bridge-wall provided with the overhanging lip

&, the smoke and gas induction ehambers, and

-the hot-air conduit, with a superheatlng de-
vice and injecting- nozales, whereby a combined
mixture of superheated steam, highly-heated

air, and nnconsumed smoke and gases is im-

pelled and exhansted from the flame-chamber
and forced into the combustion- chamber in

the manner set forth and described.

80

6. The combination,in a smoke and gas con--

 suming furnace, of the smoke and gas induc-

tion condait or condnits H, the air-heating con-

-duit K, bhaving branches & k the said branches
having hood or lip 7, the buperhea.ter M, side

pipes, dJ J7, and impelling and exhaustmg noz-
zles a b and gaseous-mixture nozzles e ¢, all

arranged in the manner set forth and described.
7. The combination, with a smoke and gas

consuming furnace, of the chambers D and C,

the smoke and gas conduits H H, the branched

‘hot-air pipe K k&, and superhedter and steam
‘nozzles, the said smoke and gas conduits be-

100

ing promded with valves or dampers O O and

| weights ¢ ¢, In the manner set forth and de-
scribed.

8. The comhm&twn in a smoke and gas con- |
suming farnace, of a combustion-chamber, a

ro5

bridge-wall having an overhanging lip orhood :

one or more simoke and gas 1nduction condmts, |

hot-air-induocting flues, branched as described,

steam-jet nozzles,a eross-pipe, I, provided Wlt.h |
--Welghted valves O O, (see Fig. 3,) with a con-

veying-pipe, J, all drranged as set forth and-
| shown., . '

110

In testimony that 1 clalm the foregomg as

myown Lafiix lny signature in presenﬁe of two
witnesses. -

| GEORGE' 'FARR. |
Wltuesses ' o

O. K. DUFrry,
M. P. (JALLAN
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