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The object of the present invention is to 
provide improved means for removing ac 
climulations of dust, such as occur for exam 
ple in plant fired by pulvertulent fuel, in an 
expeditious manner by means of a simple 
and effective character. 

This achieve by arranging that the dust 
shall be entrained in a pipe system in which 
precaution is taken to ensure a flow there 
through, at high velocity, of air additional to 
fhe dust or dust laden air. The subsequently 
commingled streams are then deat with so 
as to produce a precipitation or separation 
of the dust from the air for example by 
inoistening the same. Advantageously the 
dust may be allowed to collect in the region 
of an inlet, or inlets in an open ended pipe 
or pipe system so that the same is drawn 
in by Sliction due to the velocity of air flow 
ing through the pipe produced by a water 
ejector which at the same time acts to flood 
the dust, and prevent its dissemination in an 
objectionable condition. 

But in order that the invention may be 
Inore readily understood and easily carried 
into effect, it will be further described with 
the aid of the accompanying drawings where 
in Fig. 1 is a diagrammatic elevation of part 
of a boiler ash ejector equipment more par 
ticularly for use in ships, Fig. 2 being a 
plan view of a portion thereof. Figs. 3, 4, 
5, 6 and 7 are part sectional diagrammatic 
views of alternative forms of Suction nozzles. 
Fig. 8 is a sectional and diagrammatic view 
of a modified form of nozzle and Fig. 9 is a 
view illustrating the application of two such 
nozzles to a boiler. Figs. 10, 11, 12, 13 and 
i4 are sectional and diagrammatic views of 
various types of ejector apparatus which may 
be used in the equipment. Fig. 15 is a cross 
section taken on the line 15-15 of Fig. 14. 
As shown in Figs. 1 and 2 an ash suction 

pipe 1 has an open ended nozzle 2 which ex 
tends through a lopper 3 or pocket formed 
in the Smoke box, Stich pipe having two lat 
erai ash inlet holes 4 and being extended up 
Wardly for connection to the suction branch 
5 of a water ejector 6 adapted to discharge 
through a pipe led overboard. The inlet 

: 
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8 to the ejector is connected by a pipe 9 to 
any suitable Water pump. 
Although the ejector 6 is shown as asso 

ciated with a single ash suction nozzle 2, it 
Will be obvious that the pipe 1 may have 
Various branches leading to any desired por 
tions of the uptake or smokebox in which 
dust may collect, the pipe system in other 
Words being so arranged that air moving at 
high velocity will carry ash or dust from 
any desired part of the system by means of 
Suitable branches up to the jet, where the 
dust is caught by the water jet, thoroughly 
Wetted and carried by the Water to any de 
sired point of discharge, which may be the 
ash shoot of a ship as instanced. 
The ejector apparatus employed may take 

Various forms. In the case of that shown 
in Fig. 10 arrangement of the water jet 
chest is such that the dust entering at 10 
passes through an internal pipe i1. This 
allows the water entering at 12 to surround 
the dust and carry it well forward away from 
the jet chest before mixing takes place in 
chamber 13. By this means no dust can 
lodge in the jet chest due to being moistened 
by Spray from the jet or desertion of the 
Water owing to the release of pressure. 
An alternative form of jet chamber is 

shown in Fig. 11 where the water jet is cen 
tral, and the ash stream. Outside, both mixing 
in chamber 13. The quantity of water pass 
ing through the jet tube 12 can be regulated 
by altering the position of a central axially 
adjustable obturator 14. 

if for any reason such as closing all the air 
inlets to the System a high vacuum tends to 
beformed in the jet tube 11 or around the jet 
tube 12 and in the system, the effect of this 
would be to cause spraying in the jet chest, 
which might cause choking owing to the dust 
having to pass over damp surfaces. Should 
the Water supply be shut off at the same time 
as the air inlets are closed a high vacuum ex 
isting around the jet would beliable to draw 
the water, already in the pipes back into the 
ash pipes. To prevent both of these occur 
rences an automatic ail valve such as that 
shown at 15 in Fig. 10 may be employed, 
loaded either by a spring or a weight or a 
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combination of springs and levers so ar 
ranged that the actual vacuum produced 
may be regulated to any desired degree. The 
valve is set to support a vacuum slightly in 
excess of that existing under the conditions 
when air is entering the nozzles and carrying 
the dust. Any higher vacuum than is actu 
ally required will open the valve and allow 
air to enter and pass through the ash pipe 
thus preventing water from entering it. 
If in the case of the ejector of Fig. 10 it 

should be desired to provide for clearing the 
ash tube 11 should it become choked the con 
struction may be modified as shown in Fig. 
12 where the air valve 15 is located at the side 
of the chest and a clearing device 16 is em 
ployed. 
This is shown as forming part of a spindle 

17 and comprises two or any suitable number 
of scraper blades which can be rotated by the 
wheel or handle 18. 
The ash scraped off by the blades falls into 

the water jet below and is carried away. 
The ash ejectors furthermore may be of 

such a form as to render it possible to vary 
the quantity of water tised for ejection pur 
poses as well as making it possible to remove 
any foreign body which may become lodged 
in the water orifice and thereby breaking the 
water jet and causing loss of vacuum. 
Thus, as shown in Fig. 13, the ash aden 

air admitted at 10 passes through a tube 11 
over the outside of which is fitted a nozzle 
sleeve 11 secured to the end of a clearer spin 
dle 17 such as that of Fig. 12. 
The opening of the water nozzle can be 

varied and adjusted by operating the spin 
dle 17. 

Should a foreign body become lodged be 
tween the end of the adjustable nozzle sleeve 
11 and the casing 6 the nozzle sleeve can be 
lifted high enough, by operating the spindle 
17 to allow the water stream to flush it clear 
of the nozzle opening into the discharge 
plpe. 
When the nozzle opening has been cleared 

of the foreign body the nozzle sleeve, can 
again be adjusted into its correct working 
position. 

Figs. 14 and 15 show another form of this 
nozzle, where the ash laden air enters at 10 
as in Fig. 11 and passes through the centre 
of tube 11 while the water passes between the 
tube 11 and an adjustable nozzle piece 11. 
The adjustable Venturi nozzle L1 is guid 

ed in the casing 6 and is held in position by 
a forked lever 119 the spindle 11 of which 
passes through a stuffing box 11 and is fit 
ted with an operating lever 11'. 

In the centre of tube 11 is fitted the ash 
scraper 16 which is operated from the out 
side by means of its spindle, the operation of 
the scraper 16 and nozzle piece 11 being in 
dependent. 
The quantity of water passing through the 
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nozzle is regulated by adjusting the Venturi 
nozzle 11 by means of the lever 11. 
The nozzles through which the dust enters 

the suction pipe and pipe systein may be vari 
ously constituted. In each of Figs. 3, 4, 5, 6 
and 7 it is in the form of a pipe passing 
through the chamber to be emptied as in Figs. 
1 and 2, the pipe being provided with Open 
ings along its length for the entry of the dust, 
the end of the pipe being open to allow at 
mospheric air to enter and carry forward the 
ash. These openings take the form of circu 
lar side holes 19 Figs. 3, 5, 6 and 7 or top 20 
Fig. 4. The nozzles may also be provided 
with controlling means. For example as 
shown in Fig. 6 the pipe may be equipped 
with a sliding sleeve 21, provided with holes, 
slots or openings so arranged that by mov 
ing the sleeve the openings for the dust may 
be covered or uncovered. In the event of a 
lump or other obstruction tending to choke 
the dust openings this sleeve would assist in 
removing the obstruction by being given a 
few rapid sliding motions over the holes. 

In Fig. 8 a sleeve 22 is arranged adjacent the 
inlet end of the suction pipe so that air may 
always enter regardless of the depth of dust 
in the container to be emptied. This sleeve 
allows air to be carried to the end of the noz 
Zle, and air and dust enter the nozzles to 
gether. This arrangement can be used with 
a flexible pipe for insertion into heaps of 
dust or taking away accumulation of dust for 
which permanent connections are not pro 
vided. 

Fig. 9 illustrates how nozzles according to 
Fig. 8 may be adapted for extracting ash 
from the furnace 23 and combustion cham 
ber 24 of a boiler, 25 being the main air pipe 
or branch to which a flexible connection 26 is 
made. 
The suction nozzle 22 is passed into the 

furnace 23 through the ash door at 27 and 
may be of straight or curved form to suit the 
type of brickwork employed. 
The suction nozzle 22° is applied through 

the back of the boiler passing through a spe 
cially provided tube 28 or a number of tubes 
large enough to allow the nozzle to be angled 
down and thereby suck all the ash lying on 
the combustion chamber bottom. 
What I claim is :- 
1. In a dust removing apparatus, an ejec 

tor comprising a housing having a passage 
therein receiving dust laden air and a pas 
sage therein receiving water under pressure, 
a venturi in said water passageway, the air 
passageway provided with a tubular extend 
ing portion having an end of a diameter less 
than the smallest diameter of sail venturi 
extending into said venturi is d dist:::ce suffi 
cient to assure that the dust aden air is dis 
charged into the water passageway at a point 
beyond the greatest consti'iction of the ven 
turi, for the purpose described. 
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2. In a dust removing apparatus, an ejec 
tor comprising a housing having a passage 
Way therein receiving dust laden air and a 
passageway therein receiving water under 
pressure, a venturi in said water passageway, 
the air passageway provided with a tubular 
extending portion having an end of a dian 
eter less than the smallest diameter of said 
venturi extending into the constricted poi 
tion of said venturi, and means for reducing 
or increasing the size of the Wenturi passage 
Way around the end of the air passageway 
extension tube, for the purpose described. 

3. In a dust removing apparatus an ejector 
comprising a housing having a passageway 
therein receiving dust laden air and a pas 
sageway therein receiving water under pres 
Sure, a venturi in said water passageway, the 
air passageway provided with a tubular ex 
tending portion having an end with a diam 
eter less than the smallest diameter of the 
venturi extending into and terminating at a 
point slightly beyond the point of greatest 
restriction of the Venturi passageway, the 
outer end of said tube having its walls re 
duced in thickness, and means for reducing 
or increasing the size of the Venturi passage 
way around the reduced end of the air pas 
sageway extension tube, for the purpose de 
scribed. 

4. In a dust removing apparatus, an ejec 
tor comprising a housing having therein a 
passageway receiving dust laden air and a 
passageway therein receiving water under 
pressure, a venturi in said water passage 
way, the air passageway including a tubular 
extending portion having an end of a diam 
eter less than the smallest diameter of the 
venturi, the outer end of said tube having 
its walls reduced in thickness, and means to 
move said tube backwardly and forwardly in 
said venturi at the point of its greatest con 
striction, for the purpose described. 

5. In a dust removing apparatus, an ejec 
tor comprising a housing having a passage 
way therein receiving dust laden air and a 
passageway therein receiving water under 
pressure, a venturi in said water passageway 
the air passageway provided with a tubular 
extending portion having a surrounding 
sleeve forming an elongation thereof, said 
sleeve having an end of a diameter less than 
the smallest diameter of said venturi and 
means exterior of said housing having oper 
ative connection with said sleeve for moving 
fhe reduced end of the same backwardly and 
forwardly in the venturi for reducing and 
increasing the size of the Venturi passageway 
around the end of the sleeve, for the purpose 
described. 

6. A device as defined in claim 5, wherein 
the sleeve Operating means includes blades 
rotatable within the tubular air passageway 
extension portion as the position of the 

5 sleeve is altered, for the purpose described. 
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7. A device as defined in claim 1, wherein 
an automatic air valve is positioned in the air 
passageway and is adapted to open to atmos 
pheric pressure when a vacuum within the 
ejector reaches a predetermined amount. 

8. In a dust removing apparatus, an ejec 
tor comprising a housing having a passage 
way therein receiving dust laden air and a 
passageway therein receiving water under 
pressure, a venturi in said passageway, the 
air passageway provided with a tubular ex 
tending portion discharging into said ven 
turi, a sleeve rotatable externally upon said 
tubular portion, a stem threadedly mounted 
in said housing and supporting said sleeve, 
and means to rotate said stem in said housing 
for moving said sleeve backwardly and for 
Wardly on said tubular air passageway ex 
tension, for the purpose described. 

9. A device such as defined in claim 8, 
wherein the rotatable stem passes through 
the tubular air passageway extension and is 
provided with outwardly extending scraper 
blades rotatable in said sleeve, for the pur 
pose described. 

10. In a dust removing apparatus, an 
ejector comprising a housing having a pas 
sageway therein receiving dust laden air 
and a passageway therein receiving water 
under pressure, a venturi in said water pas 
sageway, the air passageway provided with 
a tubular extending portion having an end 
of a diameter less than the Smallest diameter 
of said venturi extending into the venturia 
distance sufficient to insure that the dust 
laden air is discharged into the water pas 
sageway at a point beyond the greatest re 
striction of the venturi, and scraper means 
movably mounted within said air passage 
Way tubular extending portion, the parts ar 
ranged for the purpose described. 

11. In a dust removing apparatus, an ejec 
tor comprising a housing having a passage 
way therein receiving dust laden air and a 
passageway therein receiving water under 
pressure, a venturi movably mounted in said 
Water passageway, the air passageway pro 
vided with a tubular extending portion hav 
ing an end of a diameter less than the small 
est diameter of said venturiextending into the 
restricted portion of said venturi, and means 
to move said venturi in respect to the tubular 
extending portion of the air passageway for 
reducing or increasing the size of the Wen 
turi passageway around the end of the air 
passageway extension tube, for the purpose 
described. 

12. A device as defined in claim 1, where 
in means is provided for reducing or increas 
ing the size of the Venturi passageway 
around the end of the air passageway ex 
tension tube. 

13. In a dust removing apparatus, an 
ejector comprising a housing having therein 
a passageway receiving dust laden air and 
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a passageway therein receiving water under 
pressure, a venturi in said water passageway, 
the air passageway including a tubular ex 
tending portion having an end of a diameter 
less than the smallest diameter of the venturi, 
means to move said tubular extension back 
wardly and forwardly in said venturi to ad 
just the size of the Venturi passageway 
around the end of said tubular extension, for 

10 the purpose described. 
14. In a dust removing apparatus, an 

ejector comprising a housing having a pas 
sageway therein receiving dust laden air, and 
a passageway therein receiving water under 

lö pressure, a venturi in said passageway, the 
air passageway provided with a tubular ex 
tending portion discharging into said ven 
turi, a sleeve movably mounted upon said 
tubular portion, and means to move said 

20 sleeve backwardly and forwardly on said 
tubular air passageway extending portion, 
for the purpose described. 

Signed at Gateshead in the county of Dur 
ham, England, this twenty-ninth day of Sep 

25 tember, 1930. 
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