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This invention relates to the distribution
of pulverulent material carried by air or gas
under pressure through pipes from a:common
source of supply. :

In the distribution of pulverulent material
difficulties have been experienced in obtain-
ing an equal distribution of the material to
each of a plurality of pipes branching from
a supply main, as for example in the cases

10 Where a number of boiler furnaces are to be
supplied with pulverized fuel from a com-
mon supply hopper or other storage recep-
tacle. It is found that, for reasons which are
not -always apparent, the pulverulent mate-

15 rial ‘shows a tendency to pass moré readily
into certain of the branch pipes than into
others and devices which have hitherto been
employed to eliminate this tendency have not
been -altogether satisfactory.

20  An object of the present invention is to
overcome this disadvantage and to provide a
simple device whereby uniform distribution
~of the pulverulent material from a main pipe
or the like to a plurality of branch pipes may

25 be assured. _

A further object is to provide & distributing
device whereby the intimate mixture of pul-
verulent material and air or other gas in
desired proportions may be obtained and

30 equal quantities of such mixtures delivered

to each of a plurality of pipes.

With these objects in view according to the
invention a distribution device is provided
comprising a- circular chamber preferably
dome-shaped in form having an inlet coaxial
with the axis of the chamber; a plurality
of outlets equally spaced apart and equi-
distant from said axis and means for creat-
ing a whirl within the chamber concentrically
40 of said axis. By the positive creation.of a
whirl in the distributor casing in such a way
that each of the outlets thereof is similarly
disposed with respect to the whirl, an equal
supply of the material to the several outlets
is assured. '

For producing the whirl an impeller is
preferably disposed opposite the inlet of the
distributor casing, the shaft of the impeller
passing throtugh the casing, and the access
of material to the bearing of the impeller is
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prevented by the aid of blades disposed upon
the surface of the impeller adjacent the bear-
ing in addition to those opposed to the inlet.

The outlets are equally spaced in the

casing

around the periphery of the impeller, the

mouths of said outlets being shaped to

merge

gradually with the wall of the casing so as

to avoid the formation of crevices in

which

the material could possibly accumulate:
Means may also be provided for admitting

an auxil

the impeller shaft for the purpose of

iary supply of air or the like to form
ed mixture with the pulverulent mate-
in the distributor and air under pressure
7 also be admitted adjacent the bearing of

main-

taining a draught in an outward direction
with respect to said bearing. The power re-
guired to drive the impeller will be compara-
tively small even in cases where the impeller

is designed to augment the pressure

of the

pulverulent material and gas leaving the
distributor, and as a result of the precautions
talen to prevent the material from entering
the bearing of the impeller the appliance may
be enabled to operate in a satisfactory manner
for an indefinite period without attention,

which is not possible with distribution
hitherto employed for this purpose.

means

The invention is illustrated in the accom-
panying drawings in which Fig. 1 shows one
construction of - distributor. in -accordance
with the invention, partly in elevation and

partly in section on line I—I of Fig. 2,
is ‘a plan view corresponding to Fig.

Fig. 2
1, the

left-hand portion being a section on line
II—1IX of Fig. 1 and the right-hand portion
being a view of the distributor casing from
below, Fig. 8 is a section on the line TIT—IIT
of Fig. 2, and Fig. 4 is a view similar to Fig.
1 showing by way of example, a modified

form which the distributor may take.

Referring more particularly to Fig:

s. 1-3,

the distributor comprises a circular chamber
1 formed of an upper dome-shaped member
2 detachably secured by bolts 8 to a bottom
plate member 4. At the crown.of the cham-
ber and in line with the axis A——A thereof is
disposed the inlet 5 to which is connected the
supply pipe 6 conveying the pulverulent ma-

tervial which it is desired to distribute:
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site to the inlet 5 the bottom plate 4 is formed
with a bearing 7 through which passes a shaft
8, the axis of which coincides with the axis
A—A of the chamber 1. On the upper end
of the shaft 8 within the chamber 1 is secured
an impeller disc 9 of somewhat conical form
having blades 10 secured upon its upper sur-
face and blades 11 on its lower surface adapt-
ed to serve a purpose hereinafter described.

Around the periphery of the impeller disc
9 in the bottom plate 4 is disposed a number
of outlets 12 corresponding:-to the number of
the distribution pipes 13 to which it is de-
sired to supply equal quantities of the mate-
rial. The outlets 12 ‘are equally spaced
apart and are equidistant from the axis A—A.

The shaft'8 ‘passes through a gland 14 and
i§driven from-amotor 15 by the aid of a worm
gear 16-carried together with said motor upon
a‘braeket 17 The casing of the worm-drive
aldoincludes thrust bearings for the shaft 8.
Upon the motor shaft 18 is mounted a-sprock-
et wheel:19*which drives; by means of a-chain
20, a further sprocket wheel 21 mounted upon
the end of ‘a-shaft 22 operatively connected
to-an air ‘compressor 23 also mounted upon
the bracket 17. ' :

The compressor 23 is adapted to supply air
throngh a pipe 24 to.areceiver 25 from which

‘a-pipe 26 leads to a bore 27 in the bottom

plate 4. The bore 27 communicates with the
inside of the bearing 7 of the impeller shaft
whereby the compressed air may be blown
through the upper portion of the bearing 7 so

5 ‘gs to-passbeneatha conical disc 28 to the space

between the bottom plate 4 and the impeller
dise 9:
The-operation of the device will be appar-

‘ent. The pulvernlent material entering the

chambér 1 through the inlet 5 will be pro-
pelléd outward by the impeller blades 10 and
caused to-whirl in a uniform manner within
the chamber 1 about the axis-thereof.” In
this way the pulverulent material is rendered
available-in a-similar nianner to-each of the

outlets 12 and provided that the pressures in

the distribiition pipes 18 are-equal, a similar
supplyof pulverulent material through the
several ‘distribuition pipes is always assured.
The access of the material to the underside
of the impeller disc whereit might enter the
bearing ‘of ‘the impeller shaft and interfare
withthe operation thereof is prevented by the
action of blades 11 together with the air sup-

ply from the compressor 23 and receiver 25,

which cause a continual draught through the

‘shaft béaring into-the impeller and outward-

ly therein with:respect to the said shaft.
Tt will be observed more particularly from

‘Figs. 2 and 8 that the mouths of the outlets

192 are outwardly flaved and formed somewhat
bell-shaped so as to-merge smoothly into the
walls of the chamber 1.  'This in an important

féature since it eliminates any tendency there
‘may be for the pulverulent material to lodge
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or accumulate within the chamber and in-
sures that a substantially stream-line flow of
the material to the several outlets is main-
tained.

One or more auxiliary air inlets 30 may be
provided in the wall of the chamber 1 having
a spring-loaded valve 81 adapted to admit air
from .the external atmosphere should the
pressure within the casing 1 fall below a pre-
determined limit. Obviously ‘such' inlets
might be arranged to admit air at any de-
sived pressure from any other suitable source.
The inlet valves 80 are mounted upon detach-
able cover members 32 whereby access to the
interior of the chamber may be had without
removing the upper member 2-of the distribu-
tor casing.. It will be apparent that air ad-
mitted through the. valves .30 will ‘be. inti-
mately mixed in a uniform manner iwith:the
pulverulent ‘material supplied: to outlets 12.

If desired ‘the:impeller . may: be.of such
form as to considerably increase the pressure
or velocity of flow. of the material through
the ‘pipe system:to which- the. distributor 1s
connected and in such case would preferably
be of a form similar to that shown in Fig: 4.
In this figure the impeller is of a substan:
tially similar form: to-that usually employed
in the well-known Sturtevant blower, the im:
peller blades 34 extending between a:lower
disc 85-and a cover disc 86 so as to completely
occupy the central portion of the chamber 1.
The- pulverulent ‘material supplied by way
of pipe 6" enters the eye:of the impeller 34

and is ejected with:increased velocityso.asto .

whirl rapidly within: the lower peripheral
portion of the chamber 1. The outlets 12" :are
disposed at an angle to the axis of the cham-
ber so-as more readily to receive the material
gvhirling in the adjacent region of the.cham-
er.

This figure also shows a modified construc-
tion of auxiliary air inlets in which:an. an-
nulus 87 surrounds the inlet: portion: of the

distributor casing adjacent the supply pipe .

6/, said annulus being:adapted to receive air
from any suitable source and to-admit same
to-the distributor- through ports-38 formed
in the walls thereof.  In other respeets the
construction and operation of the distribu-

“tor shown in Fig. 4 is substantially the same

as that previously described with reference
to Figs. 1-3.’ :

Tt will be evident from the foregoing that
the invention provides a distributing: device
whereby pulverized. fuel may be delivered,
together with a suitable proportion of air or

- other gas, in-a uniform manner to.a plurality

of branch distribution pipes, it being under-
stood:that the-quantity of material delivered

through'such branch pipes may be controlled

by regulating valves or the like in said branch
pipes. - The invention: assures,-however, that
so-far as the inlet ends-of the branch: pipes

76

80

<85

'90

-95

100

110

116

120



(=73

10

13

20

0o
(=2

40

50

<
ot

€0

1,754,124

are concerned, a similar quantity of material
is rendered available to each pipe.

While we have described and illustrated
the invention in its preferred forms, it will
be apparent from the foregoing that various
changes or modifications therein may be pos-
sible without departing from the spirit of
the inveation and we desire therefore that
only such limitations shall be placed thereon
as are imposed by the prior art or as are
specifically set forth in the appended claims.

We claim as our invention :—

1. A distributor for pulverized fuel com-
prising a circular chamber having an axially
disposed inlet and a plurality of outlets
equally spaced apart and equi-distant from
the central axis of the chamber, an impelier
mounted in the chamber and rotatable about
the axis thereof, and means for admitéing
auxiliary air to agitate the fuel in the region
of the junction of the chamber with the sup-
ply pipe and before entry into the impeller.

2. A distributor for pulverized fuel com-
prising a circular chamber formed ofa domed
upper member and a bottom plate membar
detachably secured together, said chamber
having an inlet centrally disposed in szid
domed upper member, an impeller rotatably
mounted centrally of said lower plate mem-
ber opposite the said inlet, said chamber hav-
ing a plurality of outlets equally spaced in the
walls of the casing around the ouber periph-
ery of the impeller, and means for admitting
auxiliary air to agitate the fuel in the region
of the junction of the chamber with the sup-
ply pipe and before entry into the impeller.

3. A distributor for pulverized fuel com-
prising a dome-shaped chamber having an
inlet centrally disposed at the crown thereof,
an impeller rotatably mounted in said cham-
ber opposite said inlet and having blades dis-
posed to impel fluid from the centre out-
wardly, a shaft for said impeller passing
through and journalled in the wall of the
chamber, “means for -creating a draught
through the shaft bearing into the c¢hamber,
said chamber having a plurality of auxiliary
air inlets in its upper part above the impeller
and a plurality of outlets equally spaced in
its wall about the periphery of the impeller.

4. A distributor for pulverized fuel and
air comprising a dome-shaped chamber hav-
ing an inlet centrally disposed at the crown
thereof, an impeller rotatably mounted in
said - chamber with the eye of the impeller
opposite said inlet, and a conduit for admit-
ting a supply of auxiliary air adjacent said
inlet and above the eye of the impeller, gaid
chamber having a plurality of cutlets equally
spaced in its wall about the outer periphery
of the impeller.

5. A distributor for pulverulent material
comprising a dome-shaped chamber having
an inlet centrally disposed at the crown there-
of, an impeller mounted upon a shaft passing

3

through ‘and journalled in the wall of said
chamber opposite said inlet, auxiliary air in-
let means above the impeller, means for sup-
plying air under pressure through the impel-
ler shaft bearing to the lower side of the im-
peller, and a plurality of outlets equally
spaced about the outer periphery of the im-
peller.

6. A distributor for pulverulent material
comprising a dome-shaped chamber having
aninlet centrally disposed at the crown there-
of, an impeller rotatably mounted in the
chamber oppesite said inlet, a shaft for said
impeller passing through the wall of the
chamber opposite said inle$, means for rotat-
ing said shaft, air compression means driven
thereby, and means for supplying com-
pressed air between the impeller and the wall
of the casing through which said impeller
shaft passes.

7. A distributor for pulverized fuel and
air comprising a dome-shaped chamber, an
inlet pipe centrally disposed at the crown of
said chamber, said chamber having a plural-
ity of auxiliary air inlets, an annular cham-
ber enclosing said inlets, a pipe for supply-
ing air to said annular chamber, and an im-
peller rotatably mounted in the dome-shaped
chamber and closely enclosed thereby, the
eye of the impeller being disposed opposite
said inlet pipe, said dome-shaped chamber
having a plurality of outlets equally spaced
about the outer periphery of the impeller.

8. The combination with a main supply
pipe through which air mixed with pulver-
ized fuel is caused to pass under pressure, of
a circular chamber co-axial with said pipe, a
plurality of pipes arranged around the pe-
riphery of said chamber, an impeller in said
chamber closely enclosed by the walls thereof
and adapted to distribute the air and fuel
substantially equally to said plurality of
pipes, and auxiliary air inlets disposed
around the junction of the main pipe and
circular chamber,

9. The combination with a main supply
pipe through which air mixed with pulver-
ized fuel is caused to pass under pressure, of
a circular chamber co-axial with said pipe, a
plurality of pipes arranged around the pe-
riphery of said chamber, an impeller in said
chamber closely enclosed by the walls thereof
and adapted to distribute the air and fuel
substantially equally to said plurality of
pipes, and means for supplying auxiliary air
at a plurality of points around the junction
of the main pipe with the civcular chamber.

In testimony whereof we have hereunto
subscribed cur names this Twenty-first day
of May, 1928.

CHARLES SKENTELBERY.
GEORGE ROSCOE ALDEN.
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