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1o all whom it ot Y CONCEFTL:

Be it known that we, JOHN BOLE and DA-
vID R. W. PATTERSON, citizens of the United
States, residing at Plttsbur , in the county of

Alleﬂ'heny and State of Pennsylvaum have

invented a cerftain new and useful Improve-

“ment in Methods of Burning Pulverized Fuel,
of whichimpr ovement the followm ois a specl-_

fication.

The object of 0 our 1nvent1011 is to enable pul-
verized or pulverulent combustible materials,
including slack and various low orades of
coal, to be utilized as fuel in such manner
that their thor ough and complete combustion
may be effected and the effective and econom-
icalapplication of the heat evolved thereby be
attained without the production of smoke.

To this end our invention, generally stated,

consists in a novel method of feeding pulver-

ized fuel to a preliminary furnace-chamber,

holding the fuel in a wide and thin stream or

~ body in suspension in said chamber and sup-
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plying requisite oxygen by the application of.
an air-blast below and in the same direction |

as the incoming body of fuel, burning the fuel
while in suspension in said ehamber and de-
livering the products of combustion £0 a main
or final furnace-chamber. .

The improvement claimed 1s heremaftel
fully set forth.

Prior to our mventlon attempts have been

made from time to time to utilize fine ceoal
and coal-dust in a raw state as fuel in fur-
~.naces of various special constructions; but.
so far as our knowledge and information ex-
tend none of these has attained such a degree

of success in practical operation as to war-

rant its approval and adoption to any sub-

_ stantial extent. Among the difficulties which
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~ing 1t mthout waste to an ash-plt in proper
| 1'61&1310]1 to the surface or surfaces to be heat-

have been encountered and unsurmounted in

prior efforts in this branch of the art may be
mentioned those of properly and.sufficiently
supplying oxygen to the fine fuel, of support-

ed, and of effecting the thorough and econom-

| ical application of the heat of the products

of combustion to such surfaces...Our inven-

tion has been fully tested with entirely-sat-

5:: isfactory results in connection with a steam- |

Dboiler furnace, and an apparatus in whlch

F

effect its combustion..

it is practmed is now in pr actical a,nd remﬂm"
| operation in the oeneration of steam.. &
In the accompanying drawings, Figure 1 is

a vertical longitudinal section thr oucrh an ap- 55

paratus adapbed to the practice of our inven-
tion at the line z « of Fig. 2, and Fig. 2 a

front view 1n elevation of the same

In the practice of our invention powdered

i

coal or slack or other pulverized or pulveru- 6o

| lent combustible material is fed continu-

ously during operation into a prehmma,ry
furna,ce-cha,mbel of form and dimensions
suitable to admlt of the eomplete combustion

of said material therein, in connection with a.
current of air under pressure, the application

of which serves the double purpose of hold-

supplymw the volume of oxygen requisite to
The pulverized fuel
is ordinarily and preferably fed to the pre-

liminary furnace-chamber by the action of

ing the pulverized fuel in suspension and of

oravity, the feed being regulated and made

uniform by a proper meehamcal feeding de--

vice; but other means of feeding the el
may be employed, if preferred. The fuel
enters the preliminary furnace - chamber

through one or more delwery-openmn*s which
are comp&ratlvely wide and shallow in hori-
zontal and vertical dimensions, respectively,
| so as to be spread laterally into 'wide and thin
streams or bodies, and. the air-blast is de-

livered through a smula,rly-fmmed opening

or openings, each of which is located below
and adjacent to a fuel—delwerv openlng, SO

as to enable the issuing current of air to act
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directly and fully upon a stream or body of

fuel. The fuel is ignited and burned in sus-

pension and its combustmn is thoroughly and

completely effected in the preliminary fur-

‘nace-chamber, the incombustible residuum

or ash falling by gravity into the lower por-

tion thereof or into a subjacent ash-pit pro-.

vided to receive it. The products of com-
bustion, which are at a high heat, are de-
livered from the exit end of the prehmmary

furnace-chamber to o main or final furnace-

chamber, in which their heat is exerted upon
a steam- ﬂ'enera,tor or otherarticle ormaterial
which is. to be heated and after delwermo*
the major portion of their heat thereto are
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‘suitable exit flue or stack. The application

of the air-blast throughout the width of thin
streams or bodies of pulverized fuel causes

the oxygen of the air to be thoroughly and
uniformly distributed to the particles of fuel,

and it has been found in practice thata high

degree of heat is evolved and the production

of smoke is substantially completely pre-
vented. |

Referring to the drawings, which illustrate

an apparatus that has been found by practi-

- cal tests to be desirably-adapted to the prac-

20

tice of our invention, we provide therefor a
preliminary furnace-chamber 1, the lower

portion of which forms an ash-pit 2 or which
- may be located above oradjoining a separate

ash-pit, if preferred. The furnace-chamber
1, which is built of brick or masonry and
lined with suitable refractory material, is
preterably of substantially-rectangular sec-
tion ‘both longitudinally and transversely,
and 18 closed at top by an arched roof 6. An
opening 7, (one or more,) controlled by a door
5,18 formed in the outer end wall of the pre-
liminary furnace-chamber for the purpose of

~ affording access thereto, and a lower opening
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- and the number thereof may be more or less |

9 (one or more) is formed in the same wall
for the removal of residuum from the ash-
pit. - Two upper and two lower openings 7
are indicated as provided in the instance
shown,and the preliminary furnace-chamber
18 also shown as provided with grate-bars 11

in order to adapt it for use with lump or solid-
fuel; if desired, in the event of a temporary

failure of supply of pulverized fuel or during
renewal or repair of the fuel or air-feeding
devices.  In the normal operation of the ap-
paratus the major portion of the grateshould
be ‘covered with a protecting layer of fire-
brick or tile 12 to prevent the destruction of

- the-grate-bars by the high heat evolved in

the'combustion of the fuel.
A -bridge-wall 5 may be formed at the in-

ner-end of the preliminary furnace-chamber,

which communicates by a delivery passage or

throat 3 with a main or final furnace-cham-

ber 4, in -which the heat of the products of
combustion escaping from the preliminary
furnace-chamber 1 is exerted for the purpose

for which the apparatus is designed. A wa-

ter-tube steam-generator 22is in this instance
shown as set in the main or final furnace-
chamber; butit will be obvious that said fur-
nace -chamber may be employed for any

other heating purpose desired without depar-
ture from the spirit or essential features of-

our‘invention.
A fuel-bin 13 for the reception of a charge

of pulverized fuel issupported above the pre-
liminary furnace-chamber 1 adjacent to the

outer end thereof, and a fuel-supply conduit
14 (one or more) leads from the fuel-bin into
the furnace-chamber 1 above the opening 7
in the front wall thereof. Two fuel-su pply
conduits-are employedin the instance sho wn,

in the diseretion of the coustructor. The

fuel-supply conduits 14 pass through the front

wall of thefurnace-chamber 1,preferably on a
slightincline,as shown,and the delivery-open-
ings of their inner ends are substantially rec-

tangular and are comparatively wide and

shallow, so as to discharge the fuel ina stream

or body of corresponding transverse section,
as indicated by dotted lines in Fig. 2. The
fuel is fed by gravity from the fuel-bin tothe
furnace-chamber 1, and its delivery is regu-
lated and rendered uniform by a suitable
mechanical feeding device, consisting in this
instance of-a pair of peripherally-grooved
rollers 15, mounted on and rotating with a
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shaft 16 in casings 17, which .constitute the:

upper portionsof thefeed-supply conduits14.
T'he feed-rollers 15 are rotated at a slowrate:
of speed through a worm-wheel 18, engaging

a worm 19, fixed upon a shaft, to which rota-:
tion is imparted from any suitable prime -

mover. -.
~ Air-blast conduits 20 lead from an air-sup-
ply pipe 21, communicating with a blast-fan
or blower, which may be of any suitable and

preferred construction and is not shown, into -

the preliminary furnace-chamber 1, the de-
livery-opening of each of the air-blast con-

duits being substantially similar in form to

and located below and adjacent to that of
one of the fuel-supply conduits 14, so that the"
current of air discharged therefrom com-
-pletely underlies the stream or body of pul-

verized fuel discharged from the superposed
fuel-supply conduit. The volume of air un-

der pressure delivered from the air-blast con--

duits is regulated as desired by a suitable
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valve orregister in the ordinary manner, and

the delivery of fuel is correspondingly regu-:

105

lated in proper proportion by variation of the

speed of the feed-rollers 15 or by a valve or
gate controlling the discharge from the fuel-.
bin 13, or both of these well-known expedi-

ents may be employed, if deemed advisable.
- It will be obvious to those skilled in the

~art to which our invention relates that the

11O

form and proportions of the apparatusabove

described may be modified in various par-

ticulars without departure from the operative

11'5

principle of our invention, the leading and -
essential features of which consistin a method -
of effecting the combustion of pulverized fuel

In suspension with an air-blast in a special -
furnace-chamber and utilizing the heat gen--
erated thereby in another furnace-chamber.:
- The apparatus for the practice of our in-
| vention which is herein described and shown
1S not claimed as of our present invention,
but is fully set forth and eclaimed in a sepa-
‘rate application, filed by John Bole Septem-

ber 21, 1899, Serial No. 731,148.

We claim as our invention and desire tose-

cure by Letters Patent—

1. Theimprovementin the method of burn~

ing pulverized fuel which consistsin feeding
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the pulverized fuel into a suitable combus: -
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‘tion-chamber, suspending said fael in said | undellymﬂ‘ air-blast, and burmnﬂ* the fuel
chamber upon an underlying blast of an oxy- | while thus su3pended _
gen-bearing fluid, and burning the fuel while JOHN BOLE.

thus su‘a'pended -

g 2. The 1mprovement in the method of burn- | | DAVID R. W. PATTERSON
ing pulverized fuel which consists in feeding | Witnesses: -
the pulverized fuel to a combustion&chamber, | J. SNOWDEN BELL

suspending the fuel in said chamberupon an| ~ CLARENCE A, WILLIAM_S.,
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