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UntTtep STATES

PatenT OFFICE.

ALBERT A. DAY, OF BROOKLYN,

NEW YORK, ASSIGNOR TO THE IDEAL

FUEL-FEEDER COMPANY, OF SAME PLACE.

APPARATUS FOR AERATING AND FEEDING POWDERED COAL.

ECIFICATION forming vart of Letters Patent No. 671, 161 dated April 2, 1201.

Application filed November 7, 1800, Serial No. 35,741,

(No model.)

1o atll whom ot meary cornceri:

Beiftknown that I, ALBERT A. DAY, a citi-
zen ot the United States, residing at Brooklyn
in the city of New York, in the county of
Kings and State of New York, have invented
certain new and useful Improvements in Ap-

paratus tfor Aerating and Feeding Powdered |

Conl; and T do hereby declare the following
to be a full, elear, and exact description of
the invention? _Sﬂeh as will enable others
skilled 1n the art towhich it appertains to
make and use the same.

My invention is an improved apparatus for
aerating and feeding cecal in pulverulent
form; and it consists in the novel features
hereinafter described, reference being had
to the accompanying dmwmgs which 11111%-
trate one form in which I have contemplated
embodyivg my invention, and said invention
is fully disclosed in the follm‘mw description
and claims. _

Referring to the said drawings, Figure 1
mpresemb a sectional view of mvappmatuq
Fig. 2 1s a top plan view of the same. Fig.
3 1s a sectional view of the ejector or expel-
ling F(m Fig. 41s a sectional viewonline 44
of Fig. Hig. 5 18 a partial vertical section
of a maehme ell’lbO(]} ing a slight mmodification
of my invention.
tical section on line 6 6 of Fig. 5.

My apparatus is adapted to feed coal in a

finely-divided or pulverulent condition, in

which the particles are of uniform size and
about the samecondition as fine wheat-flour,
30 as to form an almost impalpable Dowdm
S0 far as I am aware I am the first to feed
coal 1n this condition to a furnace.

My apparatus consists, essentially, of a posi-
tively operated and contwlled feeding mech-

anism, an aerator for mixing the pulveru-
lent coal thoroughly and 11}1311]:1&13813? with air,

and an ejeecting “mechanism for forecing the |

alr and coal into the furnace, where it is con-
samed, the use of my appmatus insuring sub-
stantially perfect combustion of the fuel, and
thereby obviating entirely the formation of
smoke.

In the apparatus illustrated in the draw-
ings, A represents a hopper designed to re-
ceive the finely-pulverized coal, said hopper

being preferably of inverted conical form

Fig. 6 1S 4 transverse ver-.

as to turn independently thereof.

and provided at its bottom with a discharge-
aperture o, which communicates with a hori-
zontally-disposed eylindrical trough B. In

order to prevent the flonry mass of coal in

the hopper from packing, I provide a device
for stirring or agitating it, consisting in this
instance of a vertical shaft a’, provided with
laterally-extending arins or stirrers a?, said
shaft being mountedin bearings at its upper
and lowerends carried by horizontal bars ex-
tending across the top of the hopper and
across the discharge-aperture ¢. The shaft
@’ i8 provided with suitable means for rotat-
ing 1t, and in this instance it is shown as pro-
vided with a bevel-pinion a°, meshing with a
similar pinion a* on a horizontal shaft ¢®, ex-
tending across the upper end of the hopper
and plOVlded outside the hopper with a driv-
ing-pulley a®. «" represents a gear-casing
surmnndmw the gears «° and at to plotecb
them from dast dnd orit.

Crepresentsa shaftwhich extendscentrally

and longitudinally through the trough B and
has one end supported in a bearing formed in
a bearing-standard C' and its other end sup-

ported in a bearing d, formed in the casing of

theejector D. Within the trough B islocated
a worm b, formed on or secured to a sleeve b/,
which is loosely mounted upon the shaft C, so
The sleeve
b’ extends beyond the outer end of the trough
B and1s held from endwise movement in that
direction by a collare. The projecting part
of the sleeve {0 is provided, preferably, with
aconicaldriving-pulley B, by means of which
the speed of the worm may be varied, as here-
inatter described. The opposite end of the
trough B is open and extends within a cham-
ber K, which 1 term the ‘“aerating-chamber,”
sald chamber being preferably of conical
form, as shown, the walls tapering from the
side adjacent to trough B toward the oppo-
site side of the chamber. The shaft Cis also
provided with a collar ¢’ adjacent to the end
of the sleeve 0’ to prevent the longitudinal
movement of the sleeve.

E’ represents a spreading device located
within the aerating-chamber adjacent to the
discharge end of the trough B and consisting
In this instance of a circular plate secured to

| the shaft C and adapted to rotate therewith.
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Within the aerating-chamber E are a series
of aerating-blades X?, which are secured to
the shaft C and rotate with 1t.

The aerating-chamber 1s provided on the
side opposite the trough B with an ountlet-ap-

erture e, which communicates with the ¢jec-
tor-casing D. Theside of the aerating-cham-
ber adiacent to the trough B is provided with
a central aperture or apertures e’, adapted to
partially or wholly be closed by a slide E°.
(See Figs. 1 and 4.) |

The inner periphery of the ejector-chamber
D is constructed eccentric to the shaft C, as
shown in Fig. 3, and the casing is provided
with a discharge-aperture d', preferably lo-
The casing
is 0 constructed that the portion of its inner
periphery below the outlet is nearest to the
axis of shaft C, and from that point it recedes
gradually to a point in line with the top of

the discharge-apertare, as shown in FKigs. 1

and 3. Within the casing D are a series of
radially-disposed ejecting-blades D'

By reason of the eccentric formation of the
interior of the fan-casing it will follow that
the outer ends of the blades D’ will lie closer
to the casing at a point below the discharge-
This con-

powerful discharge from the casing.

I provide means for driving the worm b and
the fans independently and for independ-
ently regulating their speeds, which in the
present instance consist of the following ar-
rangement of parts: Parallel with the shaft
Cisacounter-shaftordriving-shaft I, mount-
ed in bearings in the standard C’ and a simi-
Jar standard C?, which latter also serves to
support the trough B and hopper A.  Upon
this driving-shaft is mounted a cone driving-
pulley F', disposed oppositely to and in line
with the cone-pulley B’ on thesleeved'. The
cone-pulleys B’ F' are connected by a driv-
ing-belt 7, which is engaged by guides g g on
a shifting-lever G, pivoted to the base of the
machine and provided with a ratchet-segment
g’ and pawl ¢g*, pawl-operating lever ¢°, and
link ¢* of ordinary construction, so that the
belt ean be moved to different positions on
said cone-pulleys to regulate the speed of the
worm and, therefore the feed of the pulvera-
lent coal. The shaft Cis also provided with
a cone-pulley C?, and shaft If is provided with
an oppositely-arranged cone-pulley E¥ in line
with it and connected thereto by a driving-
belt . I also provide a shifting-lever G
with segment ¢°, pawl ¢ lever ¢, and link
¢® similar to lever G and having guides ¢ ¢
engaging the belt f*, whereby the belt can be

shifted to vary the speed of the aerating-

blades E* and ejector-blades D'.

The shaft F is provided with a pulley F=,
geared by a belt /% with the pulley a® for op-
erating the stirrver, and said shaft I is also
provided with a band-pulley I, by means of
which it can be driven from a wmotor, line-
shafting, or other source of power.

I

)

‘the aerating-chamber.

671,161 | ’

The coal, which has been previously pul-

verized to a condition similar to fine flour,is
supplied to the hopper A in any desired way

and from the hopper it passes to the trough

B, where it is fed by means of the worm b 1nto
~ As the coal leaves
the trongh B it is thrown toward the inner
periphery of the aerating-chamber by the cen-
trifugal action of the blades E?, the spreader
E’ preventing it from passing centrally
through the aerating-chamber. "The action
of the blades E? thoroughly mixes the fine
powder with air, which is admitted in regu-
lated quantity through the aperture or aper-
tures ¢, and as the air comes into a state ot
saturation it passes out into the ejector-cas-
ing D, where it is taken up by the ejector-
blades and discharged through the outlet d/,

which is conneected by means of a pipe or.

70

75

S0

tube (not shown) with a furnace, where the

mixture of air and powder is consumed, pro-
ducing a white-hot flame without smoke. . As
before described, the apparatus is perfectly

| under the control of the operator, as the sup-

90

ply of coal-powder can be accurately regu- -

lated independently.of the other parts of the

apparatus by means of lever G. 'T'he speed
of the aerator-blades and ejector-blades can
be independently increased or diminished by

95

means of lever G, and the admission of air
to the aerator is controlled by the slide E5. -

It is to be distinctly understood that no -
pulverizing or grinding action takes place In

100 |

any part of the apparatus, as the coal 1s so
finely powdered before being delivered to the’

hopper that further subdivision of it is not

only practically impossible, but undesirable, -
ICcy

as I have found by experiment that by the

use of this form of fuel'in my apparatus the.

percentage of heat units actually converted
into available energy is far in excess of the

results produced by the use of coal in ordi- '

nary forms—such as lump coal or broken,
around, or so-called *‘powdered” coal, where
the particles are of varying sizes—and 1 am
able to obtain a practiecally perfect and there-
fore smokeless combustion.

In the following claims where mention is

made of “‘powdered” coal is to be understood

coal which has been brought to the condition
of an impalpable powder. |

I do not limit myself to the use of anejec-
tor-fan of the specific form shown, as 1 mmay
employ other forms of ejector-fans in connec-
tion with my apparatus, and in other respects
I do not wish to be limited fo the exact de-
tails of construction shown and described, as
mechanical variations may be made therein

| without departing from the spirit of my in-

vention.

In Figs. 5and 6 Thaveshown a slight modifi-
cation of myimproved apparatus, in which a
device is employed for regulating the size of
the aperture between the aerating-chamber

Ji
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and the ejector-casing. Inthesefigures, Hrep-

resents the aerating-chamber. 1 represents

the ejector-casing, I’ the ejector-blades, and £
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the aperture between the aerating-chamber ] of a separate aerating-chamber, communi-

and ejector-casing. I desire to regulate the
S1Z6 of this aperture and at the same time to
maintaiu said aperture eircular and concen-
tric with the shaft H® which extends through
the aemtmg—ﬁhmnbel and ejector-casing. I
have shown in this connection an adjusting
devicefortheaperture h, consistingof whatis
termed an “‘1ris-diaphragm.” Thisconstruc-
tion comprises a series of overlapping wings
and plates £, pivoted to the casing I around
the aperture /2 and having arms £’ extending
outwardly, all of said arms being pivoted to
an aajusting-ring K, nrovided with a handle
K'. The plates &k are so constructed as to
form a circular aperture concentrie with the
shatt H* and by moving the ring X in one
direction or the other the diameter of this
aperture may be increased or diminished, as
will be readily understood.

1 do not elaim the specific construction of
the Iris-diaphragm, for it may be sabstituted
by other forms of mechanism for varying the
size of aperture /i. I prefer, however, to em-
ploy this device or other
which will adjust the size of the aperture and
at thesame time maintain it circular and con-
centric with the shaft.

What I claim, and desire to secure by I.et-
ters Patent, is

l. Inanapparatusforaerating and feeding
powdered coal the combination with an eject-
ing-chamber, provided with ejecting mechan-
1sm, of a separate aerating-chamber commu-
nicating with said ejecting-chamber, a series
of revolving aerating-blades, located in the
aerating-chamberanda positive feeding mech-
anism communicating with the said aerating-
chamber, substantially as described.

2. Inanapparatus for aerating and feeding
powdered coal, the combination with an eject-
ing-chamber provided with ejecting mechan-
1Ism, of a separate aerating-chamber located
at one sicde of the ejecting-chamber and hav-
1ing & central aperture communicating with
the ejecting-chamber, a series of rotary aerat-
Ing-blades in said aerating-chamber, and a
positive feeding meehmnsm eommumeaning
with sald aerating-chamber, substantially as
(deseribed.

5. In apparatus for aerating and feeding
powdered coal, the combination with an eject-
ing-chamber, of a separate aerating-chamber
located at one side of said ejecting-chamber,
and communicating therewith by a common
central aperture, a common shaft extending
throughsaid aerating and ejecting chambers,
ejecting-blades located in said ejecting-cham-
verand secured tosaid shaft, a series of aerat-
ing-blades located in said aerating-chamber
and secured to said shaft, and a feeding de-

vice communicating with said aerating-cham-
ber, substantially as deseribed.

4. In apparatus for aerating and feeding
powdered coal, the combination with an ejec-
DT OVI(]@(] with eJecting mechanism,

tor- GﬂJSlHL

sunitable device |

cating with the ejecting-chamber, a servies of
aerating-bladeslocated insaid aerating-cham-
ber, & positive feeding device communicating
with satd aerating-chamber, mechanism for
positively regualating said feeding mechanism
and independent mechanisin for positively
regulating the speed of the ejecting mechan-
ism, substantially as deseribed.
5. In anpdmtm for acrating and feeding
powdered coal, the combination with an eject-
lng-chamber, a. series of revolving ejecting-
bDlades loea,md therein, a separate aerating-
chamber communicating with said ejecting-
chamber, aseriesof revolving aerating-blades
located 1n sald aeraling-chamber, a positive
feeding mechanism communiecating with said
aerating-chamber, an independent air-supply
for said aerating-chamber, devices for regu-
lating said air-supply, mechanism for posi-
tively regulating said feeding mechanism,and
independent mechanism for regulating the
speed of said ejecting-blades, substantially as
described. |

6. In an apparatus foraerating and feeding

Ing-chamber, of & separate aerating-chamber
_.oetmted ot one side of said gjecting-chamber
and communicating therewith,a shaft extend-

“1ng through said aerating and ejecting cham-

bers, a series of ejecting-blades secured to
sald shaft within the ejecting-chamber, a se-
ries of aerating-blades secured to said shaft
within said aerating- chamber, a feeding-
trough communicating with said aerating-
chamber,a feeding-worm insaid trough,mech-
anism for positively regulating the speed of
sald worm, and independent mechanism for
positively regulating the speed of said shaft,
substantially as deseribed.

7. Inan apparatus foraerating and feeding
powdered coal, the combination with an eject-
ing - chamber, of an aerating - chamber ar-
ranged at one side of said ejecting-chamber
and communicating therewith, a feeding-
trough communicating with said aerating-
dmmber a shafi e;\tendmo through said eject-
ing- ehambm*, aerating-chamber (md trough,
ejecting-blades secured to said shaft within
theejecting-chamber,aerating-blades secured
to said shaft within the aerating-chamber, a

| worm ioosely moanted on said shaft within

said feeding-chamber, driving mechanism for
sald shaft, independent driving mechanism
tor said worm, means for regulating the speed
of said shaft and independent mechanism for
regulating the speed of said worm, substan-
tlally as described.

3. In an apparatus for aerating and feeding
powdered coal, the combination with an eject-

' Ing-chamber, and a series of revoelving blades

located therein, of a separate aerating-cham-
ber communicating with said ejecting-cham-
ber, a series of revolving aerating-blades lo-
cated therein, feeding devices communicat-
ing centrally with said aerating-chamber, and

powdered coal, the combination mth an eject-

o
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a deflector located in said aerating-chamber
in the path of fuel entering from said feeding
device, substantially as described.

9. In apparatus for feeding powdered coal
to furnaces, the combination with the aerat-

‘ing-chamber and rotatable aerating-blades lo-

cated therein, of a trough discharging cen-

trally into said chamber, a feeding-worm in |

said trough, a deflector in said chamber op-
posite the discharge end of said trough, an

ejector connected with said chamber, a series

of rotatable ejector-blades located therein,
means for regulating the speed of said worm

and independent means for regulating the

speed of said aerating and ejecting blades,
substantially as described.

10. In apparatus for feeding powdered coal
to furnaces, the combination with the aerat-
ing-chamber and a trough discharging cen-
trally into said chamber, of a-shaft extending
threugh said trough and chamber, a sleeve
loose on said shaft, located within said trough,
a worm carried by said sleeve, a series of
aerating-blades secured to said shaft within
the said echamber, an ejector connected with
said chamber, means for regulating the speed
of said sleeve and independent meaus for
regulating the speed of said shaft, substan-
tially as described.

11. In apparatus forfeeding powdered coal

to furnaces, the combination with the aerat-
ing-chamber,of a trough communicating with
salid chamber, an ejector-casing communicat-
ing with said chamber, a shaft extending
through said trough-chamberandejector-cas-
ing, a feeding-worm loosely mounted on sald
shaft within said trough, means for driving
said worm, a series of aerating-blades secured
to said shaft within the aerating-chamber, a
deflector within said aerating-chamber, adja-
cent to the discharge end of said trough, a
series of ejector-blades secured to said shatt
within the ejector-casing, means for driving
said shaft, means for regulating the speed of
said feeding-worm and independent. means
for regulating the speed of said shaft, sub-

stantially as described.

12. In apparatus for feeding powdered coal
to furnaces, the combination with the aerat-
ing-chamber, of atrough communicating with
said chamber, an ejector-casing communicat-

'F

il

671,161

ing with said chamber, a shaft extending
through said trough-chamber and ejector-
casing, a feeding-worm loosely mouunted on
said shaft within said trough, means for driv-

ing said worm, a series of aerating-blades se-

cured to.said shaft within the aerating-cham-
ber, a series of ejector-blades secured to said
shaft within the ejector-casing, means for

driving said shaft, an air-inlet for said aerat-

ing-chamber, a regulating device for said air-
inlet, a deflector adjacent to the discharge
end of said trough, means for regulating the

speed of said worm and independent means

for regulating the speed of said shaft, sub-
stantially as deseribed. |

13. In an apparatus for feeding powdered
coal to furnaces, the combination with an
ejecting - chamber provided with ejecting
mechanism, of a separate. aerating-chamber
arranged at one side of the ejecting-chamber
and communicating by a central aperture
therewith, a series of revolving aerating-
blades loeated therein, a feeding device com-
municating centrally with said aerating-cham-
ber, a deflector located in said aerating-
chamber, between the feeding device and the
aperture leading to the ejecting-chamber,and
means for regulating the size of said aper-
ture, substantially as described.

14. In an apparatus for feeding powdered
coal, the combination with the ejecting-cham-
ber and a series of revolving blades: located
therein, of a separate aerating-chamber lo-

cated at one side of the ejecting-chamber and

communicating therewith by a common cen-
tral aperture, a feeding device communicat-
ing centrally with said aerating-chamber, an
air-inlet for said aerating-chamber, means
for regulating said air-inlet, a deflector inter-
posed between said feeding device and sald

common aperture, means for regulating the

speed of said feeding device and means for
regulating the size of said aperture leading
to the ejecting-chamber, substantially as de-
scribed.

In testimony whereof I affix my signature

in the presence of two witnesses.
ALBERT A. DAY.

Witnhesses:
WM. J. SMITH,
W. H. PARRIS.
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