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To all whom it may concern.: . ‘
Be it known that I, WiLneLm (assmNs,
engmeer, a subject of the Grand Duke of

~ Oldenburg and German Emperor, residing at

.C.a"l
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men. lkmpire, have invented certain new and
useful Improvements in Boiler-Furnaces, of
which the following is a specificationi.

My invention relates to an Improvement in

boiler furnaces in which smoking shall be

prevented by reutilizing part of the waste

gases I such a manner that the gases to be

reutilized are mixed with fresh air aid steam |

from a suitable steam source and are force
beneath the grate, whence this mixture of

“waste gases, fresh air and steam pass to the

clowing fuel above the grate, where the com-

bustion of the mixture is effected.

The .invention consists in certain novel
constructions, combinations and arrange-
ments of the parts as will be hereinafter de-
scribed and pointed out in the claims.

In the dgawings Figure 1 is a vertical sec-

tion and Fig. 2 is a sectional plan of Lanca-

shire boiler with the apparatus for conduct-

1ng the combustion in the manner above in-

dicated. Figs. 3 and 4 show a water-tube

boler likewise in vertical section and sec-
tional _
Fig. 5 shows in an enlarged scale part of the -

plan, embodying my improvements.

perforated tubing arranged below the grate.
That portion of the furnace gases intended

to be re-utilized is led through the pipe ¢
(Figs. 1 and 2) from the flue or passage d by
means of a fan a, in the present case driven

by an electro-motor b which draws atmos-
pheric air through the pipes e, ¢’. The pipe
¢/ lies across the path of the hot gases at tﬁe
back of the boiler so that said gases circulat-
g about the same strongly heat the air

‘passing through said pipe. The inflowing

air and the furnace gases are thoroughly
mingled i the fan ¢ and are forced through
the pipe f into the box-like chambers 4 in
front of the boiler flues whence the hot mix-
ture’ of
grate.

extending throughout below the grates=sur-

face which in the present case is shown as a
serpentine coil n and said tubing is preferably -
all round, but at least at top and bottom !

provided with a large number of orifices n! n?

(Fig. 5) and said coil is connected with a suit-
able. source of steam supply, for instance
- with the steam space in the interior of the |

S war

air and waste gases passes under the | ing- the grate, the unconsumed constituents

Each ash box contains a system of tubiné |

| generator, so that the steam corresponding
to the botler pressure, will issue in fine jets

throagh the bottom perforations into the hot

r at | mixture of air and furnace gases filling the
Berlin, in the Kingdom of Prussia and Ger- |

ash-box. This mixture passes to the glow-
ing [uel on the grate & only when it passes

from, the space bereath the coil into the
space above the same.  As however the jets

from the pipe n are so ‘directed that under 85

the grate a mixture of air and steam is pro-

irced, “the steam . jets iIssuing upwardly
‘through the upper perforations of the coilin

comes 1 contact with the mixture of the
ash-box on the glowing fuel, only a part of

60"

the steam of these upwardly directed jets be-

g distributed among the mixture already

formed so as to increase the moisture thereof,

[ or to satorate the mixture, while the other

part flows &s pure steam along with the satu-
rated mixture into the fire. There is imme-
diately formed a sort of ‘semi-water-gas or

-power-gas and net only the unconsumed con- -
stituents of the waste gases which have been -

brought through the p?pe ¢ undergo combus-

N3

tion, but also the combustion of the fuel on

the grate is assisted. _
of smoke is very considerably reduced and

of such smoke a very considerable part,is led

back again beneath the grate, so that the
chimney is practically as

The production of smoke can be further
lessened by leading the hot mixture of fur-

nace gas, alr and steam which is produced
beneath the
both sides or behind the grate. . .
- In the construction shown in Figs. 1 and 2,

‘behind the fire bridge [ is a so-called gasifi- -

grate, over the fire, either at

cation bridge m,an?ll both bridges are pro-
vided with nozzles  or passages directed
towards one another which are supplied from
the ash-box, by means of suitable connec-

Hereby the formation

cood as smokeless.

cy .
LY |

)

tions, with the hot mixture of air; steam and

waste gases. "Under the pressure of the fan,
jets (%)ass,upwa,rdly and at inclinations down-
ly into the smoke or exhaust gases leav-

of which are in this way consumed so that
only a minimum quantity of smoke passes

1mto the flue 7, of which a rlar%e proportion is
drawn through the pipe ¢ unc . _
the fan and again passed to the furnace as

er the action of

above described. - |
“In'the construction shown in Fies. 3 and 4

“the suction of the smoke from the flue and
the conducting of the same back to the com-
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bustion chamber takes place in much the
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‘same manner as that above described, only

the mixture of air, steam and gas 1s led to a
passage o in the firebridge whence 1t passes
through openings pinto the ash-box. In this

modification the part of the hdt mixture of fur-.
nace gases,steam and air which is led over the .
grate passes at both sides of the furnace up-

=

- 1nto the fire through orifices r fed from pas-

sages q.” The operation in this case is ‘the

same as that described with reference to the
preceding modification. -
Having now deseribed my mvention what

I claim and desire to secure by Letters Pat-

-~ ent of the United States is :—

20

29

fan,-a box-like chamber located in

1. In combination with a boiler furnace

Hi‘bVided with a grate, ash pit and an escape

ue or passage, of a fan, a pipe communicai-

“ing with the passage and the fan, an air heat-
Ing pipe located in the gas passage, said pipe

communicating with the pipe leading to the
bc front of
the ash pit of the furnace and in communica-
tlon therewith, a pipe leading from the fan to

sald chamber, a system of perforated tubing

arranged below the grate and means for sup-
plying said tubing with steam substantially

- as set forth and for the purpose described.

30

" 2. In combination with a boiler furnace
provided with & grate, ash pit and an escape
flue or passage, of a fan, a pipe communicat-
ing with the passage and the fan, an air heat-
ing pipe located in the gas passage, said pipe

~communicating with the pipe leading to the

fan, a box-like chamber located in front of

801,231

the ash pit of the furnace and in communica-

tending below the grate throughout the
length of the ash pit, said coil being connect-

ed with the steam space 1n the interior of the

generator substantially as set forth and for
the purpose described. .

3. In combination with a boiler furnace
provided with a grate, an ash pit and an es-
cape flue or passage, of a fan, a pipe com-
municating with the fan, a bridge wall hav-
ing rearwardly directed nozzles, a second
bridge spaced from the first and provided
with forwardly directed nozzles, means con-

- necting sald nozzles with the ash-pit an es-

cape flue or passage and a fan, an air heating
pipe located 1n the gas passage said pipe
communicating with the pipe leading to the
fan a box-like chamber located in front of the
ash pit of the furnace and in communication
therewith a pipe leading from the fan into
sald -chamber a system of perforated tubing
arranged below the grate and imeans for

supplving sald tubing with steam substan-

tially as set forth and for the
scribed. |

In testimony whereof I have hercunto set
my hand in the presence of two witnesses.

 WILHELM CASSENS
Witnesses: - |
Rurorrir Voomas,
o, NIEDEREBE, |

purpose de-

tion therewith a pipe leading from the fan to -
sald chamber a perforated serpentine-cotl ex-.
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