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- UNITED STATES PATENT OFFICE.
. CHARLES A. MATCHAM, OF ALLENTOWY, PENNSYLVANIA.
' PULVERIZED-FUEL BURNER FOR FURNACES.

specification. -~~~ . .
- The object of my invention is to so con-

No. 815,020,

'Speciﬁqé.tion of Letters Patent.

~ Application filed May 3, 1905, Serial No, 268,683, .

To all whom it may concern:

- Beit known that I, CHARLES A. MATOHAM,

a citizen of the United States, residing in Al-

lentown, Pennsylvania, have invented cer-
tain Improvements in Pulverized-Fuel Burn-
ers for Furnaces, of which the following 1s a

. gtruct a pulverized-fuel burner for furnaces

10

» that the complete combustion of the fuel in
- the furnace can be effected without the neces- |

. sity of employing blast-fans or other appa-
“ratus for supplying air under pressure with
‘the powdered fuel; the natural draft of the

15 furnace being relied upon to effect inflow of
~air in such volume and in such relation to the

. ject I attain in the manner hereinafter set.
had to the accompany- |

20

inflowing stream of powdered fuel as to 1n-
sure the combustion of the latter. This ob-

forth, reference being

| ingﬁ‘flrawing?, , in which—

igure 1 is a vertical sectional view of a

- pulverized-fuel burner constructed in accord-

25

the powdered fuel into the fur-

'nace, and a chamber 12 for supplying a vol-

ume of air below the stream of pulverized
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¥ per 10, a chamber 11 for squlying-air for .
projectinf '

60

fuel, said lower volume of air, in conjunction .
with the volumes of air supplied through the -

| side passages 3 and with the air which 1s -

~drawn in with the stream of powdered fuel,
serving to supply all parts of said.stream
with ‘the oxygen necessary to support com-

bustion of the fuel, the flow being induced by

vided by the usual air-blast apparatus, there-

by resulfing in a better diffusion of the heat
and a substantially equable heating of the
furnace, rather than an extreme heating-of

| one part of the same at the expense of other

‘ance With my invention. Fig. 21s a sectional |-
plan view of the same. Fig. 31s a front view
of the burner. Fig. 4 is a vertical sectional

B
zle.

portions. The side passages, it will be noted,
flank the fuel-nozzle and are arranged to dis-
charge their contents.into the fire in close
roximity to the discharge of said fuel-noz-

The sup lyféf 'pOWdered.fﬁel to the hopper
10 isregul%ted by a feed-screw 13, a;ndp the

~ view of & modified form of burner embodying | projecting air-jet from the chamber 11 can be
- certain features of my invention. Fig.51sa

~ transverse section of the same.

! L ¢ _ ~ Fig. 6is a
vertical sectional view of still another form of

- burner embodying my invention. Fig.7isa

. said burner.

35

~drawings, 1 represents the neck of the burner,
¢ which is suitably mounted in the front wall
- of a furnace, in the fixed end wall of the sup--
~ porting-structure of a rotating Kiln, or in
40

" The neck 1 has &__,c_éntra}li'p.a;s;éagg'e 2 for the
inflow of the powdered fuel and on each side

45

“ably terminates.in the neck, so that the fuel-

transverse sectional view. of the same; and
view, partly in section, of

Fig. 8 is an end

" Referring first to Figs. 1° 2, and ‘3 of the

proper relation to any other structure which
is to be heated by the ¢ombustion of the pow-
dered fuel.

of the same an air-passage 3, said neck also

“having & central nozzle 4, through which the

powdered fuel is fed. This nozzle 4 prefer-

is free to expand immediately upon 1its issu-
ance from said nozzle, as heremafter more
particularly described. ' '
- In advance of the neck

side plates 6 6, bottom plate 7, and two

- 55 transverse partition-plates 8 and 9, whereby

said structure is divided into a fuel-feed hop-

)

regulated by adjustment of a valve or

damper 14 in said chamber, a valve 15 in the

chamber 12 serving to regulate the area of
| passage through the same, so that the vol-

ume of air beneath the stream of pulverized

fuel can be likewise governed.. In like man-
ner the flow of air through the side passages 3
_canl be regulated by the adjustment .of later-
ally-sliding dampers 16, suitably guided on
‘theplate5. Hence the regulation of the air-

supply can be closely governed.to accord

| with the amount of fuel which 1s being fed to
|'the furnace and with the character of 'the
combustion which it is desired to maintam
| therein. Owing, however; to the contracted
‘area ‘of the outlet from the chamber 11, as™

compared with that from the chamber 12,

the natural draft of the furnace and being of -
a gentler and easier character than that pro-

70

75

e

area of the opening for the issuance of the

90

95 -

I0G

the. current of air from said chamber.1l is .
usually of a more forcible char_&_cter than_ that .

from the chamber 12.

~ All of the currents of a,i_r to which the fuel

is subjected travel in the same direction, and

105

hence have no tendency to force the volume

nace.

- In

of my invention in which the pulverized fuel
from the hopper 10 is thrown into the furnace

b}r means Of_ £, I'GVOIVng brush 17_2 the dis-

Figs. 4and 51 illustrate a modification

L 1 of flame toward the axial center of the fur- '
1 is an air and fuel | | N | .
supply structure comprising a front plate 5,

ITIC
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sages 3, and also with a passage 12 below the

nozzle, and with a passage 18 above the same

S0 as to provide for an inflow of air on all
sides of the stream of pulverized fuel.
In Figs. 6, 7, and 8 I have illustrated still

. another modification, in which the powdered

10

33

20

25

1

30

fuel is projected into the furnace by means of

a rotating drum 20, with radial blades 21,

carried by transverse staves 22, which con-
stitute the periphery of the drum, the pow-

‘dered fuel being supplied to the interior of

the drum through a hollow hub 23 and hop-
per 24, and air being also supplied to the ;
terior of the drum through an open end of the

in which the drum rotates, the area of said
openings being regulated by a damper-plate
26, which is mounted upon the drum-casing,
so as to be partially rotatable thereon, as
shown in Fig. 8. This projecting apparatus
1s used in combination with a neck 1 of the
same character as that shown in Fig. 4, said

neck having the central nozzle 4, side pas-

sages 3, top passages 18, and bottom passage
12 | "

Tt will be noted that the powdered fuel,

however, introduced into the nozzle 4 is free
to expand as soon as it leaves said nozzle,
and thus comes directly under the influence
of the currents of air from the passages 3, 12,

and 18, and a further expansion is permitted
when the fuel leaves the meck 1, so that the

- volume of flame produced by the combustion

claim. and desi
ent— |

of the fuel has a tendency to fill the furnace
at onee and 1s not carried forward in a con-

tracted body, as it is when the fuel is forcibly

| Froj‘ectéd from a nozzle in which it has been

aterally confined for some

time before it es-
ca S -

es. _ S o
aving thus described my invention, I
e to secure by Letters Pat-

1. The combination, in a pulverized-fuel

} burner for furnaces, of a fue -supply nozzle

“arranged to discharge the pulverized fuel into

the furnace at or over the furnace- wall
through which the fuel passes to the furnace,

said. nozzle having fuel and air supply pas- |

sages, and having its walls vertically and lat-

erally remote from the boundaries of the fuel-
supply mouth, whereby said walls exercise
1o

irect confining or contracting influence

111— :

A

‘charge being through the central nozzle 4 of |
- the neck 1, which 1s provided with side pas-

into t

815,020

upon the expanding volume of fuel issuing
from said mouth, substantially as specified.
2. The combination in a pulverized-fuel
burner for furnaces, of a fuel-supply nozzle
arranged to discharge the pulverized fuel
ie'furnace at or near the furnace-wall
through which the fuel passes to the furnace,

‘whereby the pulverized fuel is free to expand

immediately upon issuance from said nozzle,

and air-passages flanking said nozzle and dis-

3

charging air-currents into the furnace in
close -proximity to the discharge of the fuel-
nozzle so that the currents of air from the
sald passages meet the fuel immediately
upon 1ts 1ssuance from its nozzle, and one or

|.more air-passages arranged to discharge cur-
- same and through openings 25 in the casing’ '

rents of air into the fuel as it leaves the noz-
zle and in the same direction as the first-
?%ntioned air-currents, substantially asspeci-
fied. -- _

3. The combination, in a pulverized-fuel
burner for furnaces, of a neck fitted into an
opening in the furnace-wall, a pulverized-fuel
supply-passage having its mouth terminating
in sald neck from which mouth the pulver-

| 1ized fuel is free to expand, and superposed

air}:)ass&ges below said fuel-supply mouth,
sa1d upper passage supplying air in'lesser vol-
ume but with greater force than the lowex
passage, substantially as specified. _

4. The combination in a pulverized-fuel
burner for furnaces, of a neck fitted into an
opening In the furnace-wall, a pulverized-fuel
supply-nozzle having its discharge end ter-

minating in said neck and from which the

ulverized fuel is free to expand as it issues

irom the nozzle, air-passages flanking said
nozzle and arranged to discharge air-currents -

into the furnace in proximity to the discharge

of the fuel-nozzle so that the currents of air

meet the fuel immediately upon its issuance

irom said nozzle, and one or more air?)_._as—
&

sages arranged to discharge currents of air
mto the fuel as it leaves the nozzle and in the

| same direction as the first-mentioned air-cur-

rents, substantially as specified.

~ In testimony whéreof I have signed my

two | subsc_r_ibing witnesses. |
~ CHARLES_ A._ MATCHAM
“Witnesses: o -

GEO. READER,
“E. L 8. ELvEy.

name to this specification in the presence of
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