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This invention relates to ash handhng-appara-
tus-and more particularly to certain improve-
ments in the design and construction of steam
exhausters which utilize the kinetic ‘energy of
steam to create a vacuum in a conduit system
for the movement of ashes therethrough. .

A serious  problem encountered in the.pneu-
matic handling of certain ashes having. a high
percentage of clay content, such as lignite ash, is
that such ash quickly forms as a brick-like:de-
posit upon the internal wall surfaces of 'the
steam exhauster, particularly in the. immediate
region.of the Venturi throat of the exhauster,
with the result that the throat opening js. ma-
terially reduced in .its:effective diameter, if-not
entirely closed, rthereby not only ‘seriously.:im-
pairing the vacuum pull through the ash convey-
ing conduit system, but also:decreasing the vol-
ume of ash-laden air which may be handled by
the system.

This brick-like deposn', of the clay content of
the ash -is undoubtedly formed by.the heat.of
the vacuum-inducing jet- of steam projected to
and’ through the Venturi throat of. the steam
exhauster. - Prior to the present invention the
only practical solution of the. problém has been
to periodiecally dismantle the exhauster and then
chip away the clogging deposit of clay  from
internal walls thereoi. ‘However, this has been
“quite unsatisfactory not only because of the time,
labor and expense involved in so periodically -re-
moving the clay deposit but also because. it he-
cessitated shut down of the ash handling system
for- the periods required -either -to replace the
clogged steam exhauster or free it of its clay
deposit.

Having in mind the foregoing, the present in-
ventlon provides a means for and method of main-
taining the steam exhausters of prneumatic ash
handling system completely free of any internal
" accumulation of clay or other such clogging de-
posits during the entlre period of operatmn of the
exhauster,

More specifically, it is an object of the present
invention to inject a stream or spray of cooling
water into the exhauster in such manner as to
constanftly wet the internal walls of the exhauster,
particularly in the region thereof immediately
adjoining the Venturi throat, the arrangement
being such that the water so embraces: or en-
circles the suction-inducing jet. of steam as toin-
sure constant wetting of the internal walls of the
exhauster without at the same time impairing
the effectiveness of the steam jet for creation of
the required vacuum in the ash conveymg con-
duit system. .
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Stlll another obJect of the present 1nvent10n is
to provide-an arrangement for-wetting the inter-
nal walls of a steam exhauster which:is effective
to prevent - the ‘formation in the exhauster” “of
brick-like deposits: of the -clay- content - of ash?
which is simple and inexpensive to 1ncorporate
in the steam exhauster proper ot in-an adapter
therefor; ‘which wets the' ash partlcles as-they
traverse the steam exhauster and s¢ weights the
ash particles asto cause them to readily discharge
by gravity flow into an ash’ collector 'operatively
associated with the exhauster, the water injected
into the exhauster  thus ‘serving to--supplément
that of the air washer conventionally employed
in pneumatic ash handling systems and-in-cer-
tain cases eliminating completely the need “for
such air washers; and which provides ‘s’ water
envelop for the suction-inducing steam jet- which
supplements the latter to 1mprove the suctmn seal
at the Venturi throat. :

- Other objects and advantages of the mventlon
will appear more fully hereinafter, it being un-
derstood that the present invention consists sub-
stantially in the combination, constriiction, loca-
tion' and relative arrangement of parts; all as
appears more fully from the:detailed describtion
which' follows, as shown -in.the accompanying
drawings-and as ﬁnally pomted out in the ap-‘
pended claims. : : o

In the accompanying dr awmgs, Wthh are 111us-
trative of certain preferred embod1ments of the‘
present invention,

Figure 1 is'a horizontal sectlonal v1ew of the
ash collecting part of a pneumatic ash handling
system - including ' the - steam ..exhauster :con-
structed in accordance w1th the pmnmples of the
present invention; -

Figure 2 is a vertical sectional v1ew of the'
apparatus as taken on the line 2—2 of Figure 1;

Figure 3 is a perspective. view,” partially in
section, of the steam exhauster of the present m-
vention; :

Figure 4 is a perspective view, also part1a11y in:
section, showing the steam exhauster fitted with-
an adapter for operation of the ‘exhauster in ac—
cordance with the present invention:

Pigure 5 is a vertical section of the steam» ex-
hauster as shown in Figure 3; and

Figure 6 is a vertical ‘sectional view of the
adapter-fitted exhauster as shown in Figure 4,

Referring now to the drawings and more par-
ticularly to Figures 1 and 2 thereof, it will be
observed that the present invention is shown in-
corporated in the steam exhauster unit 10 which
isnormally included in the ash conveying conduit
of a pneumatic ash handling system, the steam
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exhauster being operative in a manner well known
in the art to produce a suction pull in the con-
duit for transfer therethrough of the ash from
its point of accumulation to g receiver and sep-
arator wherein the ash is separated from the air
in which it was entrained. Figures 1 and 2
show a form of air-receiver and separator unit,
designated generally by the reference numeral (1,
of the type having incorporated therein means
for washing the air as it is freed of its entrained
ash, it being observed that the steam exhauster
is so operatively associated with the unit (1 as to
discharge ash-laden air into said unit.

It will be noted that the steam exhauster {8
is preferably of the type having a Venturi sec-
tion 12 and a 90° elbow section 13 which are
suitably secured together to provide an inlet (4
for the ash-laden air at one end of the exhauster
and a discharge opening 15 at its opposite end,
the discharge opening being disposed at right
angles to the inlet 14. Fitted in the outer wall
of the elbow section (3 is a steam nozzle 16
through which is projected from a suitable source
of supply a high velocity jet of steam, the axis of
this steam jet being in such alinement with the
throat iT of the Venturi section as to produce a
suction in the steam exhauster (0 sufficient to
draw the ash-laden air through the conduit sys-
tem I8 (see Figure 5) into and through the steam

exhauster for final discharge into the receiver 3

and separator unit 1.

In one form of the present invention, as illus-
trated in Figures 1, 2, 3 and 5, the steam exhauster
10 is itself fitted with a water nozzle {9 of
such design and location as to direct a jet of wa-
ter more or-less tangentially against the inner
wall of the steam exhauster in the region im-
mediately in advance of the Venturi throat 3.
The water is supplied to the nozzle (8 by a pipe
20 connected to any suitable supply thereof un-
der pressure, the pressure of the water being
sufficient to insure its projection from the noz-
zle 19 in the form of a high veloecity jet which
whirls about the internal wall surface of the
steam exhauster, as illustrated, to constantly wet
such surfaces. As is most clearly shown in Fig-
ure 5, the water nozzle {9 is suitably threaded,
‘as at 20, into the inner end of a laterally extend-
ing bore 2i formed in one side of the steam ex-
hauster at a point immediately adjacent its in-
take opening (4, the nozzle 19 being thereby ad-
justable angularly relatively to the axis of the
bore 21 so as to insure projection of the water
jet in the desired direction against the internal
wall of the steam exhauster.

As shown in Figure 3, it is preferable fo so
direct the water jet that it initially impinges
against the circular wall of the steam exhauster
at a point spaced substantially in advance of the
Venturi throat 11, the jet being further so di-
rected as to tangentially impinge against the cir-
cular inner wall of the steam exhauster to pro-
duce therein a whirling tube of water in more or
less surrounding relation to the suction-inducing
steam jet. Preferably, a locking nut 22 thread-
ed upon the supporting stem of the nozzle {9 may
be employed to secure the nozzle {8 in its proper
angularly adjusted position.

It has been found in practice that with use

of the steam exhauster having incerperated -

therein the auxiliary water nozzle (8, there is
eliminated all tendency for the clay content of
ash or dust passing through the steam exhauster
10 become caked or baked into the form of a hard
liner internally of the steam exhauster. As was
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pointed out hereinbefore, in use of steam ex-
hausters without having incorporated therein
any water nozzle in accordance with the present
invention for the handling of ash or dust hav-
ing a substantial content of clay, it has been
found that the clay very quickly builds up as a
hard, solid mass within the interior of the steam
exhauster, particularly in the region immediately
adjoining its Venturi throat, with the result that

the effective area of the Venturi throat open-

ing is reduced with consequent loss of suction
through the ash-conveying system. By con-
stantly maintaining a film of water upon the in-
ternal surface of the steam exhauster, especial-
1y in the region thereof immediately in advance
of the Venturi throat, this tendency of the clay
content of the ash or dust to solidify as a vitreous
mass due to the heat of the steam passing
through the steam exhauster is completely elimi-
nated. In addition to this, it has been found
that the introduction into the steam exhauster
of g tubular stream of water which embraces the
suction-inducing steam jet serves as a seal be-
tween the peripheral surface of the steam jet and
the internal surface of the Venturi throat, there-
by improving considerably the suction pull of
the steam jet on the ash-laden air passing
through the ash-conveying conduit in communi-
cation with the intake opening (£ of the steam ex-
hauster.

A still further and important advantage of the
present invention is that the water introduced
into the steam exhauster by way of the nozzle 18
wets the ash and dust particles preliminarily to
discharge thereof from the steam exhauster (0
into the receiver and separator unit 1i{. By so
wetting the ash and dust particles they are in-
dividually weighted and caused to drop by
gravity into the collector at the bottom of the
unit {1 for subsequent discharge therefrom in
the form of g sludge. Thus, in certain instances
the preliminary wetting of the ash and dust par-
ticles as they traverse the steam exhauster 10
may dispense entirely with the need for employ-
ing air washing means in the receiver and sepa-
rator unit f1.

The present invention may very readily be in-
corporated, with minimum expense, even in ex-
isting ash-handling systems in which is incorpo-
rated a conventional construction of steam ex-
hauster. In such existing systems, the water may
be introduced into the steam exhauster in em-
bracing relation with respect to its suction-in-
ducing steam jet by means of a nozzle 19, which
is fitted in the side wall of an adapter 23 designed
to be connected to the intake end of the steam
exhauster as an extension thereof, this adapter
arrangement being shown in dotted lines in Fig-
ure 2 and in full lines in Figures 4 and 6.

As shown in Figure 4, the adapter 23 is pref-
erably secured to the intake end of the steam
exhauster unit 10> by means of suitable bolts
2424, the water nozzle 21 thereof being then
angularly adjusted and locked in fixed position
by its locking nut 22 exactly as in the previously
described arrangement wherein the nozzle is in-
corporated directly within the steam exhauster
itself. In all functional respects the adapter ar-
rangement of the present invention, as shown
in Figures 4 and 6, is similar to that shown in
Figures 3 and 5, its primary function being to
constantly maintain a film of water upon the in-
ternal surface of the steam exhauster in the im-
mediate region of its Venturi throat to prevent
any tendency for the steam-heated walls of
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the exhauster to cause the clay content of the
ash or dust passing through the exhauster to
solidify therein in the form of a hard, more or
less vitreous mass.

It will be understood that the present inven-
tion is susceptible of various changes and modi-
fications which may be made from time to time
without departing from the geuneral principles or
real spirit thereof, and it is accordingly intend-
ed to claim the invention: broadly, as well as
specifically, as indicated in the appended claims.

What is claimed as new and useful is:

1. In an apparatus for pneumatic handling of
ash, dust and like material, a steam exhauster
unit for induecing a suction pull through a con-
duit system for conveyance therethrough of air
laden with said material, said exhauster having
a material intake opening at one end thereof, a
material discharge opening at its opposite end
and a Venturi throat intermediate said intake
and discharge openings, means for injecting a
suction-inducing high velocity jet of steam into
said Venturi throat, and means for wetting with
water the internal wall surface of said steam
exhauster in the region thereof immediately in
advance of said Venturi throat.

2. In a steam exhauster unit of the character
described, a Venturi section having a reduced
diameter throat intermediate its opposite .ends,
a conduit section having a through bore of cir-
cular cross-section in communication with the
rear end of said Venturi section, means for inject-~
ing a high velocity jet of steam axially to and
through said throat of the Venturi section to in-
duce a suction pull through said conduit sections
for pneumatic conveyance of ash and like par-
ticles of matter through said steam exhauster,
and means for wetting with water the internal
wall surface of said steam exhauster in the re-
gion thereof immediately in. advance of said
Venturi throat.

3. In a steam exhauster unit as defined in claim
2 wherein said last-mentioned means includes a
nozzle disposed with  its discharge orifice so

oriented as to project a stream of water tangen-

tially against the circular internal wall surface
of the steam exhauster to one side of the steam
jet.

4. In a steam exhauster unit as defined in claim
2 wherein said last-mentioned means includes a
nozzle disposed with its discharge - orifice so
oriented as to project a high velocity stream of
water tangentially against the: circular internal
‘wall surface of the steam exhauster to one side
of and at an angle to the axis of said steam jet
whereby to create within said steam exhauster
‘a whirling tube of water in embracing relation
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to the steam jet just prior to its entry into the
Venturi throat.

5. In a steam exhauster unit of the char-
acter described, a Venturi section having a re-
duced throat portion intermediate its opposite
ends, an elbow.section of circular cross-section
extending from the rear end and in communica-
tion with the bore of said Venturi section, said
elbow section having an intake opening disposed
in a plane laterally offset from the longitudinal
axis of said Venturi member, nozzle means car-
ried by said elbow section for injecting a high
velocity jet of steam axially toward and through
said throat portion of the Venturi section, and
auxiliary nozzle means also carried by said elbow
section adjacent the intake opening thereof for
injecting a high velocity stream of water into the
steam exhauster in whirling, tangential relation
to the outer envelop of said steam jet in the re-
gion immediately in advance of the Venturi
throat.

6. In a steam exhauster as defined in claim 5
wherein said elbow  section of the steam ex-
hauster includes as an extension thereof a sep-
arable adapter which carries said auxiliary water :
injecting nozzle.

7. In a steam exhauster as defined in claim 5
wherein said auxiliary nozzle means is disposed
with its discharge orifice located within said elbow
section and closely adjacent to a wall surface
thereof spaced laterally from the axis of the
steam jet, whereby said water stream tangentially
impinges and whirls about the internal wall sur-
face of the steam exhauster in concentric rela-
tion to the steam. jet.

8. In a steam exhauster as defined in claim 5
wherein -said auxiliary nozzle means .is posi-
tionally adjusted to project the water stream into
the steam exhauster at such angle as to impart
to the whirling water stream a movement in the
direction of the steam jet.

9. In a steam exhauster as defined in claim 5
wherein said auxiliary nozzle means is posi-
tionally adjustable in a plane spaced laterally to
one side of the axis of the steam jet.

EDWARD C. ADDISON.
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