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- enriched air to accomplish the desired results.
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My present invention relates’to a method
and apparatus for burning fuel by which
more efficient results ‘can be obtained, espe-
cially with fuels of certain characteristics.

It has been proposed to enrich the air
supply for combustion so that such.air will

have an oxygen content greater than normal.’
In .the following description and the ap-

pended claims, I have, for brevity, called
such oxygen-enriched air “superoxygenized”
or “superoxygenated”. The production of
such enriched air takes energy, however, and
it is one of the purposes of my invention to
provide a method -and apparatus by which
such enriched air may be used advantageous-
ly and with a minimum consumption of such

- As illustrative embodiment of my in-
vention, I have shown it applied to a chain-
grate mechanical stoker used in connection
with a water tube boiler. :

In the drawing which shows a vertical
section of such a grate and portions of the
surrounding furnace and boiler, 10—10 rep-
resent the %oiler tubes. The furnace front.
wall 11 has a combustion arch 12 below it on
which is supported s hopper 13 provided
with an adjustable’ gate 14 through which
the fuel may flow to the grate. A bridge
wall 15 is provided with a water cooled: fuel
back '16. '

The chain-grate-17 is mounted on sprocket
wheels 18, 19 which are moved either inter-
mittently or continuously in the well-known
manner, ' : B

The space between the upper and lower .

runs of the chain 17 is divided into a plural-
ity of air supply boxes 20, 21, 22 and 23 pro-
vided with suitable means for keeping the
air supply in each separate from the other
boxes, the grate being arranged so that.the
air in a given air supply box will pass.up.
only through the portion of the grate above
it. : o
Below the grate is a forced-draft air sup-

ply box 24 connected by ‘ducts 25, 26, 27 and"

28, respectively, with the several air supply
boxes 20, 21, 22 and 28. - _

A duct 29 through which - the enriched
“superoxygenized” air will be supplied under
pressure is provided, the duct 29 being con-
nected, in the illustrative form, to the ducts
25 and 26 by a cross duct 30, dampers 31 and
32 being provided in the duct 30.

If desired, the duct 29 could be' connected

‘may be individual
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~with either or both of the ducts 97 and 28

also. Preferably, dampers will be provided

in each of the’ ducts 25,26, 27 and 28, all of

the dampers having provision by which they - -
%y.operated by the opera-:

tor of the furnace. . :

In operation, the upper run of the ‘chain

will be moved from the left to the right of

60 -

the figure, the fuel being supplied from the -

hopper 18 on the left-hand end and the ashes

and refuse being deposited in the ash-pit-at

the right-hand ‘end.of the grate.
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-~ With the dampers set in the ‘position
shown in the figures, normal air will be sup-.

plied through the ducts 26, 27 and 28 to the
boxes 21, 22, and 23, so that the fuel bed
above such boxes will be. supplied only with

70

air having a normal oxygen content. By ‘- )

reason of the closure of the-damper in the

duct 25 and the opening of the damper 32,
- as shown in. the figure, superoxygenized air:

75

will be supplied to.the box 20 and the fuel |

above that box will therefore be supplied

with enriched air only, * If desired, the rela-: -

tive amounts of enriched air and the number
of boxes to which it is to be supplied may
be regulated by the dampers in the ducts

25, 26 and 30. 1t being apparent that if, for
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instance, the damper 31 is partly open and-

the damper in the duct 26 is also. partly open,
the box 21 will be supplied with air some-
what richer in oxygen than the normal air
but less in-oxygen content than the air sup-

plied to the box 20 with the dampers in the .

vosition shown in.the figure. IR
By the arrangement ‘which I have. de-
scribed, the fresh fuel is ignited in‘the pres-
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ence of the superoxygenized air, and as such

ignited fuel is carried successively over the
different air supply boxes, the oxygen con-

tent of the air supply will be decreased to-

normal, so that the remaining portions of
the fuel bed will be consumed in the présence
of a smaller proportion of oxygen.

Such an grrangement is particularly. ad-
vantageous in eonnection with certain fuels
which are comparatively ‘difficult to ignite,
but which burn readily after they are ignited.

95

100

By my method stich fuels may be more read-

ily ignited so that the capacity of thé grate

may. be greatly increased.”

It will also.be seen that since T use the.

superoxygenized air.under only a portion of

the fuel bed, the total amount of such en-:
riched air used is greatly decreased over
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-indeed, to any
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‘what would be used if such sup_efoijgenized.

air were supplied under the entire fuel bed. -

‘While T have illustrated my invention:in
connection with a chain-grate furnace, it
will be understood that it may be ‘applied
to other forms of mechanical stokers and;" .
form of fuel bed in which the

~ different parts of the fuel bed may be sup- -
" pled with different, qualities of air and -1t

" 10

‘which. the fuel may be moved from one kind

of air supply to another.. My invention will

- also be applicable to wet fuels; in which case.”

' the excess oxygen-would first effect the ra id

- ignition -and. consequent drying of the fuel

15

.- the grate which

before the fuel is carried to the portions of
have a supply of normal air.
I ‘claim :— : T SN

1: In a furnace, a ,gfate on which the fuel

" is_ burned,. means whereby superoxygenized-

20

air may be supplied t6 one part of the: fuel
on said grate and air with a normal oxygen"

" content. supplied . to - the remainder of the

" “fuel, and mearis whereby the oxyger content

25,

of supéroxygenized air may be: varied .by .
the ‘operator of the furnace. .- -~ '~
9. Tn a fuinace, a.grate on which the fuel-

_ is burned, means-whereby superoxygenized
" air may be supplied to-one part of the fuel -
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. on said grate and air

with a hormal oxygen
content -supplied to the remainder of the

" fuel,- and ‘means whereby the area of -the "

supplied may be varied by the operator of

35

fuel to

‘which -the - superoxy, enized -air is.
the furnace.. . - . . - . v
3. In a furnace, means for supplying .

. superoxygenized air to.a part of the. fuel

bed and air with a normal oxygen content .

‘the ‘furnace and.

ir W1
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to mové the fuel so that it will first be con-
tacted by the superoxygenized air and thén»,

by -the normal air. . = _ _
"4, Ina furnace, 4 mechanical stoker and
means to supply superoxygenized air to se-
lected parts of the grate of said stoker, said
stoker being arranged to present. the fresh

40
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fuel to the superoxygenized air supply and -

then to a nermal air supply. o

- 5. In.a furnace, g mechahical stoker ‘ar-
rariged to support fuel on a.grate and move
it : into the.: furnace, .and- ducts to supply
superoxygenized air to the fuel as it enters

fuel has been- igni
sugeroxygenized' air.- - 0 .
.-6.-A chain-grate stoker having separate air

between the upper and-lower

supply. boxes'}
grate, conduits for. supplying

rins on the .

atinospheric ‘air. and . superoxygenated air
separately to-said boxes, and means for reg-

ulating the supply of each sort of air to
said hoxes. L '

"7, The method of burning fuel which com-"
~prises igniting the fuel in .the: presence of
gontent greater than

) : n% the combustion
in-the presence of air with less ogygen con- -

air with an ogygen
normal and then completi

tent. -

-~ 8, The method of burning fuel which com- |

prises igniting the fuel in the presence of

[

th an -oxygen content appreciably in
.of normal atmosphere and then mov-

excess

then normal air after the
ted in the presence of the
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ing the ignited fuel into the presence of air

with less oxygen content to complete the
combustion. ool

 to the remainder of the fuel bed, and means. -~ - . DAVIDS. JACOBUS.



