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“ "Application filed February 28, 1920 Ser1a1 No. 362;094.

To all whom it may concern:

Be it known that I, Crarres BOURDON, of
Paris, France, resadmo at Paris, 1 Boule-
vard Beause]oul have invented new and
useful Improvements in Gas-Purifiers, of

which the following is a specification.

The present invention has for:its object
a purifying apparatus applicable to any gas
containing solid matter in suspension-and
pftrtlcularly gaseous products resulting from
combustion or from' various industries, for
the purpose of extriacting the solid materials

‘which contaminate the gases, when purified

gases are needed or which ‘have’ by them-
selves a marketable value. This extraction
has; moreover, great advantages from a hy-
gienic point-of view-when the gases are dis-
ch‘u‘ged into the atmosphere.

The apparatus constituting the ob]ect of
this  invention is essentnlly characterized
by a fan device adapted to draw off the gases
to: be purified and to:discharge them after
being purified, but constructed in such a

“manner as to segregate by the action of cen-

trifugal force the solid particles carried into
an appropriate receptacle associated ‘with
the fan, and to conduct them to the outside
by an appropriate conduit.

The drawing attached to the description,
shows by ‘way of example, one form of ap-

_paratus ‘constructed in qccordmce with the -
_present-invention.’

Figure 1 is a view in lonoltudnnl sec-
tional elevation. ‘

Fig. 2 1s a view of part of the fan show-
ing the mode of arranging the conduit serv-
ing-to -discharge at the oubs1de of the ap-
pamtus the solid plOdUC S e*dlacted from
the treated gases: "

“Pigs. 3 and 4 represent Veltlcﬂ sections,
taken at right angles to each other, of N
modified form of the- apparatus. =

The same.letters of reference denote re-
spectively the same: pqrts in Tlors 1 fmd 2
and Figs: 3 and 4.

seen that the- pl_mapal part of "the appa-

‘ratus.which forms the object of the present 1
“invention is constituted by a rotary fan or

turbine A of which the ¢entral part-is-analo-
gous to that of a centrifugal force fan of

ordinary type, but whose DBKl})hGly is closed
by a convex rim B obtained by connecting -
The

extensions of the walls of the turbine."
gas on entering the turbme is” hurled  to-
‘Lnd ULVeq up under the

mﬁuence ot Ilt]:'lqu"Ll f01ce mll the par-

ticles which lL holds in suspension; project- -

ing these particles into- the interior of the
rim B where they accumulate “and  from
which they are extracted by a conduit I pro-

vided for the purpose.

In' the drawing, it-is supposed that the
gas to be purified arrives by the:duct C and
passes therefrom into a sheet metal flue D,

which has on ‘its side a tubular: outlet E

which fits ‘into the inlet in the fan. The

‘duct D may have at its upper part a valve

F- associated “with a° system of - counter-
weights which permit it to -be raised. - If; as
in the case illustrated, all the parts’ are dis-
posed. at the foot of a chimney opening into

‘theatmosphere or-adjoining the conduits -

where the gas is distributed to the apparatus

‘in‘which 1t 1sto beutilized, the direct evac-

uation can be effected by raising the valve;
if on the contra,xy this latter is lowered on
to the top of the sheet metal flue D; it is

“kept tlohtly against its seating by the suc-
“tion of the fan which draws in the gas arriv-

ing by flue D, said'fan operating tinder the

“action of centntuoal force to extract from
“the gas the~ paltmles which’ it contains. in-
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suspension, after which.the ‘gas flows into

and through the chimney which discharges

it into the atmosphere or-leads it to appa-

ratus wherein“it 1s utilized. For this pur-

“pose the fan'is connected to a circular open- -

ing arranged at the bottom of the clumney
and prov1ded with a eircular angle ring e
which constitutes together with a smnlar]y

shaped ring ?, fised to the wall' of the tur-
“bine ‘or- with’ any other device, ‘a lapped

joint between the 1u1nmg ‘part - and the
fixed part; which joint can be rendered gas-
tight by means of any appropriate packing.

The ring b reinforcing the wall of the

“turbine and tending to plexent its defor-

“mation by L,entlliu._\ul force, allows of a

‘large outlet opening’ ‘H being
: -:out Ineonvenience, by Whlch the purified gas

On 1efer11nrr to Figs, ‘1 and 2 1t W111 e -

“into ‘the: mtmosuhere or conducted to appa-

rovided:with-
can be made. to cuculate and be erlcuated

ratus wherein it is utilized.,  Angle ring ¢
can be used if necessary to reinforce the rim

s Bratiits extremity;and serves to: Leep to-

gether the parts constituting it..
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Tt may be remarked here that this open- ‘

ing' Hopresents to the gas issuing from the

fan an outlet of very large sectlon with the

fesult that the d1schfu~<re can:be pmduced

tat-very low speed and under conditions very-
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favorable to the avoidance of
along of dust. S : :

The opening H, moreover permits, for
effecting the extraction of solid matter: re-
sulting from the purification, the introduc-
tion into-the rim B-of a pipe I directed-op-
positely to the direction-of rotation of.the

the carrying

~ fan, and whose extremity slightly widened

10

80
_purified gas does not have to.be cooled, ad-
vantage can be taken of throwing the dis-

35

out approaches as near as possible:the wall
of:-the. rim.. All matter collected in this part
of the apparatus is drawn into this pipe
during the operation of the fan and expelled

toward; the-exterior. v

This discharge will occur so much the

5 more-energetically as the fan system under
‘the ‘combined -action of the circumferential

speed -of the turbine and centrifugal force

gives a pressure double:of .that -obtained
-with ordinary fans,

Moreover, if as frequently happens it be-
comes . necessary- to-cool the gas at the same

stime thatit-is. purified there 1s added. to the

apparatus a device for injecting water more

.or less-abundantly; which can be-done very
~easily at the center of the.turbine by means
-of a pipe. K. This water would be evac-
.uated at the same time as the products from
-the purification by the pipe L.

Tt will thus be seen:that:purification can
be.effected at will either dry or wet. If the

charge from pipe I into a receptacle adapt-

-ed for :retaining the sediment so that the

water can:be recovered and returned to:the
fan, and thus ‘materially reduce the con-

~sumption. ‘When the gas:to be purified is .

. warm. the water will rapidly: reach a temper-

40.tion ¢
.made-use.of.
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ature which: causes a:greater or less libera-
tion of steam, which.in certain cases can-be

‘With ithe: arr,an»gément, as described, it is

-evident that in operating boilers with forced

draft instead of under pressure, in. which

case great difficulties  occur.in charging the
. grates, it is possible to utilize: the aspiration

action of the present invention and effect at
the ‘same time a certain amount. of: Purifica-

-tion: of:the smoke.

Tt:is not certain:that, even by givingi' to
the fan a. sufficiently -high speed, there can
be ‘separated from the smoke products of

-dark color which are so to.speak .tar in a
‘state of vapor disseminated in'the cumbus-
-tion gases, but the solid particles, even if
.they are light, are separated by increasing
to-a suitable: extent: the-speed of the. fan.

It is. particularly possible:by:this:process
to avoid the-discharge of. fine cinders.which
results :especially -at the moment of cleaning

~-out. the grates in: installations -where, in or-
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der to avoid .very black smoke, light and
dry combustible materials such -as coke and

-anthracite. coal are burned. .These cinder
discharges give rise continually in towns to

1,384,380

complaints by the inhzibitants living near

factories where steam generators are in-

stalled in which combustibles of this nature

~are used.

“The  modification répresented in Figs. 3

-and ‘4 -comprises more particularly a device

in which, on the one hand, the expulsion of

70 -

the dust, instead of being effected in a con- -

tinuous manner as is the case in Figs. 1 -and

-2, is brought about in an intermittent man-

ner-and at more or less-frequent -intervals

Experience has shown, in. fact, that it is
not necessary to extract the dust in a.con-
tinuous manner, because the. dust is instanta-
neously - expelled ‘in . such a great- mass . as

soon -as the layer which accumulates in the
-rim of the fan has a sufficient-thickness that
it only needs a few seconds.to. expel the dust

which has been extracted from large masses
of .gas, even when, very much loaded with
dust. : g %
In Figs. 8 and 4, ¢ denotes a drum replac-
ing the tube 1 in Figs. 1 and 2; this drum,
which is fixed, is. mounted on the conduit

-d for the admission of gas to be purified, and

it carries internally a-pocket p having at its
base an orifice j for egress of dust, the upper
part being closed by a valve ¢ whose form:is

.stich that when it.is closed it coincides with
_the periphery.of the drum, while when. it is
‘open. it terminates: close to the internal pe-

riphery of the rim &’ of the fan. A mecha-
nism - comprising the two levers m, n,.of
which the one m is:mounted. on the axis of-
rotation. of the valve ¢ while the. othern is

keyed toa horizontal shaft o extending into
.the fan through the outlet opening 4 for

the purified gas, permits of bringing the end

‘of the valve as near as possible the internal

wall of the rim &’ when it is considered.that

-the mass of dust is of sufficient thickness to.
be expelled.

The ang.ular-_dispiacément of .the levers

m-and. . is limited by stops 1, 2.

From the preceding description it . will be

seen that. the valve ¢ fulfils the double func-
tion of. capturing;the dust and blocking the -

escape of the gas, during:the periods. of in-

_terruption .in .the "expulsion of the -dust.
“With this arrangement, there should: be, in

principle, an intermittent discharge, but it:

-may be continuous in case of necessity. - The
_operation of the valve will be effected at in-
‘tervals, practice determining the frequency,

according as the gas.is.more or less charged
with. dust, and.it. may be brought about by

‘hand: or mechanically by -a device:connected

to: be actuated by the movement of the tur--
bine. . - S ,
=Tt is.important to afford the purified gas

_the greatest facility possible for-egress, for
this-has:naturally 2. great effect on the.out-

put of the turbine. By reason of the con-
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at-will, the device on the other hand facili-
‘tating the discharge of.the purified gas.
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siderable volumes of gas which have to be
purified in metallurgical works, it is as well
to push this output as nearly as possible to
the limit at which there is the risk of draw-
ing in dust into the purified gas. If, to
avoid drawing in dust, a very large diameter
is not given to the outlet 4, there will be two
causes for the reduction of the output, one
being that which brings about the return of
the gas from the periphery toward the cen-
ter, a flowing back which creates a compres-
sion naturally opposed to the flow, while the
other pertains to the centrifugal force which
tends always to lead toward the periphery
the mass of gas which is in the turbine on
the outlet side thereof, so that it is only
under the influence of a preponderance of
this centrifugal action on the gas entry side
that evacuation occurs. ‘

Compression resulting from the flow of
the gas toward the center is obviated by giv-
ing to the inner wall of the turbine a flared
form, as shown in Fig. 3, which can be so
accentuated that at any distance from the
center the section remains constant.

On the other hand, the action of centrifu-
gal force, on the outlet side is suppressed by
means of fixed vanes v of appropriate form
mounted on the wall of the drum <, whose
length is such as to leave some space between
their edges and the wall of :the turbine.
Likewise the replacing of the miedian wall,
which exists in the first- device, with the
dram ¢, requires the mounting of vanes v
overhanging the wall of the turbine at the
gas entry side, also with some space between
their edges and the wall of the drum.

Having now particularly  described and
ascertained the nature of the said invention
and in what manner it is to be performed, I
claim as my invention—

1. An apparatus for purifying gas con-
taining solid particles in suspension, com-
prising a blast fan for such gas having a
convex rim formed by the union of the walls
of the fan and providing a peripheral recep-
tacle to collect the solid particles separated
by centrifugal force from the gas; a chim-
ney for the gas discharged by the fan; a
supply conduit for the gas to be purified
disposed in said chimney; a pipe connecting
the supply conduit and the fan.inlet; a valve

- enabling the passage of the gas alternatively
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through the supply conduit directly into the
chimney, or through said connecting pipe
into the fan, said fan having an outlet open-
ing communicating with the chimney; and a
gpiral discharge pipe for the separated solid
particles arranged within the fan and curv-
ing in the opposite direction to the direction
of rotation of the fan, said ‘spiral pipe ter-
minating at one end in a flared inlet mouth

8

which is located in close proximity to the
wall of said rim to collect said particles
from the rim. . :

2. An apparatus for purifying gas con-
taining solid particles in" suspension, com-
prising a hollow element having a convex
rim wherein the solid particles separated by
centrifugal force from the gas accumulate;
means for rotating said element; a fixed
drum mounted interiorly of said element; a
pocket in the upper portion of the drum to
receive the solid  particles from said rim,
said pocket having an opening in its lower
portion for discharging said :particles; a
valve arranged in the upper portion of the
drum for alternatively opening and closing
the entrance to said pocket, said valve
adapted to catch said particles and. deflect
them into said pocket when open ; and means
for operating said valve.

3. In a gas-purifying apparatus, the com- -

bination of a hollow rotary element; a fixed
drum therewithin, said drum having an in-
ternal pocket provided with a discharge
opening ; means for controlling communica-
tion between the interior of the hollow ele-
ment and said pocket; ‘and “a plurality of
vanes mounted on. the:wall of said drum
with their edges spaced. from the wall of
said. hollow element to overcome the action
of centrifugal force on the outlet side.

4. In a gas-purifying apparatus, the com-
bination of @ hollow rotary element; a fixed
drum therewithin, said drum having an in-
ternal pocket provided ‘with. a -discharge
opening; means for controlling communica-
tion between the interior of the hollow ele-
ment and said pocket; and a plurality of
vanes. overhanging the wall of said hollow
element on the gas entry side with their
edges spaced from the-wall of said: drum.:

5. In a gas-purifying apparatus, the com-
bination of a hollow rotary element; a fixed
drum therewithin, said drum having an in-
ternal pocket provided with a discharge
opening ; means for controlling: communica-
tion between the interior of the hollow ele-
ment and said pocket; a plurality of vanes
mounted on the wall of said drum-with their

_edges spaced from the wall of said hollow

element to overcome the action of centrifu-
gal force on the outlet side; and a plurality
of vanes overhanging the wall of said hollow
element on the gas entry side with their
edges spaced from the wall of said drum.

In testimony whereof I have signed my
name in presence of two witnesses.

‘ CHARLES BOURDON.
Witnesses: ‘

Jores Faverre,

Axprit Borpinro.
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