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This invention relates generally to apparatus for cen 
trifugally separating solid material from a conveyor fluid 
and collecting the same and more particularly is con 
cerned with an improved construction of the pneumatic 
type of such apparatus. 
A principal object of the present invention is to provide 

such apparatus with valve and discharge gate means oper 
able for continuous operation of the apparatus and 
intermittent discharge of material separated and collected 
thereby. 

Another object of the present invention is to provide 
such apparatus with a valved passage between the prin 
cipal sections thereof, the valve being operable for 
cutting off the flow of material at the entrance end of 
said passage and for hermetically sealing by delayed action 
the discharge end of said passage. 

Still another object of the present invention is to pro 
vide such apparatus with means for equalizing the pres 
sures in the principal sections and the valve controlled 
passage of the apparatus to facilitate movement of the 
passage controlling valve or placing in communication 
with atmosphere the one of the aforementioned principal 
sections from which the material is discharged from the 
apparatus to facilitate movement of the discharge gate. 

Other objects and advantages of the present invention 
will appear more fully hereinafter, it being understood 
that the invention consists substantially in the combina 
tion, construction, location and general arrangement of 
parts, all as described in detail in the following specifica 
tion, as shown in the accompanying drawings and as fully 
pointed out in the appended claims. 

In the accompanying drawings: 
Figure 1 is a vertical section through an apparatus 

embodying the present invention, the passage between the 
principal sections of the apparatus being shown fully 
open; 

Figure 2 is the same as Figure 1 but shows the passage 
between the principal sections of the apparatus closed at 
the entrance end thereof; 

Figure 3 is an exploded view of the valve of the present 
invention, the closure members being shown in section; 

Figure 4 is the same as Figures 1 and 2 but shows the 
passage between the principal sections of the apparatus 
closed at both ends; 

Figure 5 is an enlarged vertical section through the 
valve actuating fluid pressure motor; 

Figure 6 is a horizontal section on line 6-6 of Figure 
4; and 

Figure 7 is a horizontal section on line 7-7 of Figure 4. 
Referring to the drawings, the apparatus of the present 

invention comprises a collector 10 disposed directly over 
a receiver 11 which is mounted over a storage bin 12. 
The collector 10 is provided with a separator section 

13 having a cylindrically shaped upper wall portion 14 
and a conically shaped lower wall portion 15, the latter 
terminating in an external annular flange 16 having a 
central opening 17. The separator section 13 is provided 
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with a cover plate 18 and is seated upon an axially shorter 
material transfer section 19 the shape of which is gen 
erally similar to that of the separator section 13, being 
provided with a cylindrically shaped upper wall portion 
20 and a conically shaped lower wall portion 21, the latter 
terminating in an external annular flange 22 having a 
central opening 23. 
The receiver 11 is provided with a cylindrically shaped 

upper wall portion 24 and a downwardly converging lower 
wall portion 25 which terminates in an external flange 26 
disposed along an inclined plane and having a central 
opening 27. The portion 24 of the receiver 11 has seated 
thereon the section 19 of the collector 10, and the portion 
25 of the receiver 11 projects into the storage bin 12 
through a cover plate 28 over the storage bin 12. It will 
be understood that the component parts of the apparatus 
so far described are suitably flanged and otherwise con 
ventionally secured together. 
For passing through the collector 10 the fluid medium 

which conveys the solid material, the collector 10 is con 
ventionally provided with a tangentially disposed inlet 
nozzle 29 and an outlet duct 30, the latter being provided 
with a section 31 which extends vertically through the 
collector cover plate 18 and with a laterally extending 
section 32 which communicates with an exhauster 33. 
The solid material separated from the fluid medium 

is collected by the apparatus for discharge through the 
opening 27 in the inclined flange 26 at the bottom of 
the receiver 1. For controlling the opening 27, the 
receiver 1 is provided with discharge gate means includ 
ing a gate in the form of a plate 35 which is carried by 
a frame 36 through the medium of an arm 37. The 
gate plate 35 is pivotally secured at 38 to the arm 37, 
and the latter is pivotally secured at 39 to the frame 36. 
For biasing the gate plate 35 toward the closed position 
thereof, the arm 37 is suitably weighted at 39a; and for 
hermetically sealing the opening 27, the frame 36 is pro 
vided with a collar in the form of a suitably raised bead 
40 which extends about the opening 27 for contact with 
the gate plate 35. 
The section 19 of the collector 10 affords a passage 

between the principal sections 11 and 13 of the apparatus. 
For controlling this passage, the apparatus is provided 
with valve means comprising a pair of closure members 
4 and 42 which are mounted on a rod 43, the latter 
being suspended from a valve actuating fluid pressure 
motor designated generally by the reference character 44. 
The closure member 41 includes a cylindrical part 45, 

the upper end and intermediate portions of which are 
provided respectively with transversely extending webs 
46 and 47. The lower end portion of the closure member 
41 is closed by a suitable plate 48. Referring particularly 
to Figure 1, the closure member 41 is provided with a 
bell-valve part 49 which extends around, and outwardly 
from, the lower end portion of the cylindrical part 45 
and further extends downwardly to a level below the plate 
48, being supported on a spider 50 mounted in the por 
tion 24 of the receiver 11 so as to position the bell-valve 
49 below the section 19 of the collector 10 with the upper 
end portion of the cylindrical wall 45 projecting into 
the section 19 of the collector 10. The transversely 
extending webs 46 and 47 of the closure member 41 
are apertured, and the rod 43 is freely projected through 
the apertures, the lower terminal portion of the rod 43 
being provided with a washer 51 carried by nuts 52-52 
and disposed intermediate the plate 48 and the transverse 
web 47. The flange 22 of the collector section 19 has 
suitably secured thereto a downwardly presenting annular 
member 53 which extends about the central opening 23 
in the flange and suitably supports a gasket 53a of rubber 
or other compressible material against which the valve 
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49 may be seated to hermetically seal the bottom of 
thé sectión 19. 
The closuremember 42 also includes a cylindrical part 

54 the lower end portion of which is flared outwardly 
and downwardly to form a bell-valve part 55. The upper 
ter?inalportion" óf 'thë'cylindricairp?rt 54 is provided 
with a transversely extending web 56 upon which is 

2stitably seated a cap 57 having a cylindrical"wall 58 
the upper end portion terminates in a transversely extend 
ing web 59. The transversely extending webs' 56 and 59 
*of the closuremember 42 are apertured, and the roid 43 
is freely projected through these apertures. The web 
56 is seated on the upper end portion of a coiled' com 

'pression spring'60' which embraces the rod 43 and which 
in turn is seated upon an element'61 axially fixed on the 
tröö543; the position of the element 61 and the length of 
the spring 60 being such as to position the upper end 
portion of the cap 57 above the lower terminal of the dis 

3 charge duct section 31, the bell valve 55 within the 
: collectori section 19 and the lower terminal of the valve 
55 at a level below the upper terminal of the closure 

rifiember 41, all as shown in Figure 1. The flange i6 
of the separator section 13 has suitably secured thereto 

“an annular member 62 which extends about the central 
”opening 17 in the flange and against vhich the valve 55 
maybe seated. 

; : The upper endportion of the rod 43 is secured through 
(a universal joint 63 to the lower terminal portion of a 
double acting piston 64 of the valve actuated fluid pres 
sure motor; 44. The piston '64 extends through the top 

f: wall of the duct 30 and -terminates in a head 65 which 
& is disposed in a cylinder 66, the latter being suitably sup 
splied with a fluent pressure medium from a suitable source 
of supply by means of conduits 67, 68 and 69, a four-way 
-valve 70 and a pump 71. 

The means for equalizing the pressures in the separator 
section 13, the section 19 and the receiver 11 so as to 
provide för movement.freely of the closure members i 41 

- and 42 of the valve means, or for placing the receiver 
* 11, 2 inº(comimunication . with atmosphere so º as* toº *provide 
for movement freely of its discharge gate include a con 
tinuously open conduit 72 which places the separator sec 
tion i3 constantly in communication with the section 

* 19, an additional conduit 73 through which the separator 
section 13 may communicate with the receiver 11, the 
conduit 73 being fitted with a valve 74, and a valve 
75 in an atmospheric vent which is suitably carried by 

! the receiver 11. 
.* i.Still referring particularly to Figure. 1, in the opera 
:tion of the apparatus, the exhausteri 33 operates continu 

*... ously, as a consequence of which the conveyor fluid (for 
*example, air) is 'continuously 'drawn into the separator 
*Section 13 through the nozzle 29. and discharged through 

: the diuct30. The solid material (for example, ash) which 
3 is initially entrained in the air is centrifugally, separated 
': from its conveying stream of air by cyclonic action of 
the latter in the separator section 13, dropping by the 
'force of gravity through the opening 17; into the section 
... 19, where it spills over-the-bell-valve 55 of the closure . 
8 member 42, through the opening 23 into the receiver 11, 
... where: it then spills over the behi-valve 49 of the closure 
-member 41 and then to the bottom of the: receiver 11, 
where it collects over the closed discharge:gate 35. 
When a predetermined load of ash, dust: or the like 

has collected over the discharge gate 35, the fluid pres 
sure motor 44 acts to raise the rod 43. Initial movement 
of the latter raises the closuremember 42 with the rod 
343 from the position thereof shown in Figure 1, toš that 
: shown in Figure 2, in which condition of the apparatus 
& the spring 60 remains uncompressed, the 'valve 55; is 
raised into engagement with its annular-seat 62; and the 

: closure itember:41; remains supported on the spider-50. 
*: Continued...axial 'shifting-movement of the rod 43 up 
wardlyicauses the closure member 41-to-raise from the 

is position thereofshown in Figures 1 and 2 to that shown 

4 
in Figure 4, in which latter position the closure 'nem 
ber 41 is raised from the spider 50 to present the valve 

. . 49 thereof firmly seated against the annular gasket 5.3a 
to thereby hermetically seal the collector 10 from the 

5 receiver 11. The spring 60 will then be compressed, as 
a consequence of which the closure member 42 is firmly 
seated against its annular seat 62. 

It will be observed that there is lost motion between 
the rod 43 and the closure member 41 during the afore 

10 mentioned initial movement of the rod 43, and between 
the rod 43. and the closure member 42 during the afore 
mentioned continued movement of the rod -43, as aº con 
sequence of which delayed action closing of the member 
41 is effected. The purpose of the delayed action is 

15 to provide a period of time after the "flow of ash has 
been cut off by the closure member 42 during which 
any ash in the section 19 may clear the same and drop 
into the receiver 1 so that none will lodge between the 
bell-valve 49 of the closure member 41 and the annular 

20 member 53 to prevent hermetic sealing of the 'opening 
23 by the closuremember 41. w 

In the conditions of the apparatus shown in Figures 1, 
2 and 4, the valves 74 and 75 are closed. The pres 
sures prevailing within the collector 10 and the receiver 

25:11 are uniform and subatmospheric, as a consequence of 
- which the difference in the pressures prevailing within 
and without the receiver 11 and acting on the under 

iside of the discharge : gate 35tassist the 'counterweight 
39a in keeping the discharge gate 35 closed. 

30 While the apparatus is in the condition shown in Fig 
sure 4, the valve 75 is opened in order to place the re 
ceiver 11 in communication with atmosphere. Thus the 
pressures prevailing within and without the receiver-11 

: are equalized, whereupon the weight of the load of ashes 
35 accumulated in the receiver. 11; over the discharge gate 

-35 to a predeterminedševel below, the spider 50 swings 
the discharge gate;' opens against the influence of the 
counterweight:39a for discharging the load through the 

: opening 27 into the storage bin. 12.3 When the load has 
40 been thus: discharged, the gate 35 automatically-closes, 

'.The valve 75 is then closed, thereby cutting off com 
munication of the receiver 11 with atmosphere...Then 
valve 74 is opened and permitted to stay openi until the 

- subatmospheric pressures prevailing within, the: collector 
... 10; and the receiver 11 are again: equal; whereupon the 

4 valve 74 is again closed. 
The fluid pressure: motor 44 now acts to lower the rod 

43....Initial downward movement of the latter lowers the 
... closure, member 41 to the spider 50, without however 
disengaging the valve 55 from its seat;.62 due to; the lost 

ð0 motion existing between-the-rod. 43 and-theº closure mem 
... ber 42. Upon continued downward.axialishifting move 
... ment of the rod 43 relative to the member 41, the closure 
member 42 is lowered into its position shown in Figure 
1, in which latter position the spring 60 is fully expanded. 
Upon such lowering of the closure-member 42, the ash 
accumulated-in the separator section:13: over: the closure 
member 42 during the discharge-operation hereinabove 

, described drops-through the section: 19 into the receiver 
1. to start the. collection of...another, Ioad of ashover 

60 the discharge gate 35.....If... the valve. 74; has been left 
open, the same is closed prior- to opening of the Yalve 
75 which is a necessary prelude to discharge of theash 
from the receiver 11. 

It will be observed that the rod.43 is freely, suspended 
65 from the piston 64 of the fluid pressure motor 44 through 

the medium of the universal joint 63, the purpose being 
...to suitably-center the closure members.41 and 42 and to 
mount the same in a manner which facilitates the proper 
seating of the valves 49 and 55 respectively against their 

70 their annular seats 53 and 62. It will be additionally 
observed that in the conditions of the apparatus shown 
in Figures.1 and 4, the upper end-portion of-the-closure 
member 41 projects, upwardly into the valve 55, of...the 
closure' member 42, and that in all conditions of the 

75 apparatus the cap 57 of the closure member 42 projects   
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upwardly into the section 3 of the duct 30, the purpose 
being to prevent any accumulation of ashes in closure 
members 41 and 42 which could interfere with the axial 
shifting movement thereof on the rod 43. 

It will be understood, of course, that the apparatus 
hereinabove shown and described is susceptible of vari 
ous changes and modifications which may be made from 
time to time without any departure from the general prin 
ciples or real spirit of hte invention. For example, the 
valves 74 and 75 and the fluid pressure motor 44 may 
be arranged for fully automatic operation. Accordingly, 
it is intended to claim the present invention broadly, as 
well as specifically, as indicated in the appended claims. 
What is ciaimed as new and useful is: 
1. In an apparatus of the character described, a col 

lector for solid material, an exhauster for drawing through 
said collector a fluid in which the solid material is initially 
entrained and from which the same is centrifugally sepa 
rated in the collector, said collector being adapted for 
discharging the material under the influence of gravity 
through at elongated discharge passage formed therein, 
a receiver for the material discharged from said col 
lector through said passage, a discharge gate hermetically 
sealing a discharge opening formed in said receiver, said 
gate being operable for discharging the material under 
the influence of gravity from said receiver, a valve adapt 
ed to cut of the flow of said material from said collector 
into said receiver at the entrance end of said passage and 
to hermetically seal said collector from said receiver at 
the discharge end of said passage, said discharge gate 
and valve being operable to hermetically seal said collec 
tor constantly from atmosphere so as to permit con 
tinuous operation of said collector and intermittent dis 
charge of the material from said receiver, and means in 
dependent of said discharge gate and valve operable for 
equalizing the pressures in said receiver and collector 
or placing said receiver in communication with atmos 
phere. 

2. In an apparatus of the character described, a col 
lector for solid material having a principal section and 
an elongated discharge passage, an exhauster for drawing 
through Said collector a fluid in which the solid material 
is initially entrained and from which the same is cen 
trifugally separated in the collector, said collector being 
adapted for discharging the material under the influence 
of gravity through said elongated discharge passage, a 
receiver for the material discharged from said collector 
through said passage, a discharge gate hermetically sealing 
a discharge opening formed in said receiver, said gate 
being operable for discharging the material under the 
influence of gravity from said receiver, a valve adapted 
to cut off the flow of said material from said collector 
into said receiver at the entrance end of said passage and 
to hermetically seal said collector from said receiver at 
the discharge end of said passage, said discharge gate 
and valve being operable to hermetically seal said col 
lector constantly from atmosphere so as to permit con 
tinucus operation of said collector and intermittent dis 
charge of the material from said receiver, means per 
manently establishing communication between the prin 
cipal section and the discharge passage of said collector so 
as to equalize the pressures therein, and means inde 
pendent of said discharge gate and valve operable for 
establishing communication between said collector and 
receiver to equalize the pressures therein and optionally 
for establishing communication between said receiver and 
atmosphere. 

3. In an apparatus of the character described, a col 
lector for solid material initially entrained in a fluid and 
then centrifugally separated in the collector from the fluid, 
said collector being adapted for discharging the material 
under the influence of gravity through an elongated dis 
charge passage formed therein, a receiver for the mate 
rial discharged from said collector through said passage, a 
discharge gate hermetically sealing a discharge opening 
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formed in said receiver, said gate being operable for dis 
charging the material under the influence of gravity from 
said receiver, and a valve comprising a pair of closure 
members associated respectively with the entrance and 
discharge ends of said passage, said members being shift 
able for cicsure of the entrance end of said passage by 
the associated closure member for cutting off the flow 
of said material from said collector into said receiver 
and for delayed action closure of the discharge end of 
said passage by the other closure member for hermetically 
sealing said collector from said receiver, said discharge 
gate and valve being operable to hermetically seal said 
coiiector constantly from atmosphere so as to permit con 
tinuous operation of said collector and intermittent dis 
charge of the material from said receiver. 

4. In an apparatus of the character described, a col 
lector for solid material initially entrained in a fluid and 
then centrifugally separated in the collector from the 
fluid, said collector being adapted for discharging the 
material under the influence of gravity through an elon 
gated discharge passage formed therein, a receiver for the 
material discharged from said collector through said pas 
Sage, a discharge gate hermetically sealing a discharge 
opening formed in said receiver, said gate being operable 
for discharging the material under the influence of gravity 
from said receiver, and a valve comprising axially shift 
able suspended means extending through said passage, 
and a pair of closure members each mounted for lost 
motion on said suspended means and associated respec 
tively with the entrance and discharge ends of said passage, 
said closure members being shiftable by said suspended 
means for closure of the entrance end of said passage 
by the associated closure member for cutting of the 
flow of said material from said collector into said receiver 
and for delayed action closure of the discharge end of 
said passage by the other closure member for hermetically 
sealing said collector from said receiver, said discharge 
gate and valve being operable to hermetically seal said 
collector constantly from atmosphere so as to permit con 
tinuous operation of said collector and intermittent dis 
charge of the material from said receiver. 

5. In an apparatus of the character described, a collector 
for solid material initially entrained in a fluid and then 
centrifugally separated in the collector from the fluid, said 
collector being adapted for discharging the material under 
the influence of gravity through an elongated discharge pas 
sage formed therein, a receiver for the material discharged 
from said collector through said passage, a discharge 
gate hermetically sealing a discharge opening formed in 
said receiver said gate being operable for discharging the 
material under the influence of gravity from said receiver, 
a valve comprising an axially shiftable suspended rod ex 
tending through said passage, a pair of closure members 
shiftably mounted on said rod and associated respectively 
with the entrance and discharge ends of said passage, 
axially spaced seating elements on said rod associated 
respectively with said closure members, and yieldable 
means disposed between the closure member at the en 
trance end of said passage and the associated seating ele 
ment on said rod, and means for supporting the closure 
member at the discharge end of said passage in unseated 
relation to the other seating element on said rod, said 
closure members being shiftable by said suspended rod 
for closure of the entrance end of said passage by the 
associated closure member for cutting off the flow of 
said material from said collector into said receiver and 
for delayed action closure of the discharge end of said 
passage by the other closure member for hermetically sea 
ing said collector from said receiver, said discharge gate 
and valve being operable to hermetically seal said collec 
tor constantly from atmosphere so as to permit continuous 
operation of said collector and intermittent discharge of 
the material from said receiver. 

6. In an apparatus of the character described, a collec 
for for solid material initially entrained in a fluid and then 
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centrifugally separated in the collector being adapted for 
discharging; the material. under the influence of... gravity 
through an elongated discharge: passage formed therein, 

*...a receiver for the material discharged from said collector 
through said passage, a discharge gate hermetically seal 
ing a discharge. opening formed in said receiver, said gate 
being operable for discharging the material under the 
influence, of gravity from said, receiver, a valve compris 
ing an axially shiftable rod freely suspended through the 
'medium of a universal coupling and extending through 
said passage, a pair of closure members shiftably mounted 
on said rod and associated respectively with the entrance 
and discharge ends of said passage, axially spaced seating 

... elements on said rod, associated respectively with said 

. closure members, and a coil compression spring wrapped 
around said rod and disposed between the closure inem 
ber at the entrance end of said passage and the associated 
seating element on said rod, and a spider in said receiver 

; for supporting the closure member at the discharge end 
of said passage in unseated relation to the other seating 
element on said rod, said closure members being shiftable 
by said suspended rod for closure of the entrance end of 
said passage by the associated closure member for cutting 
of the flow of said material. from said collector into said 

1 receiver and for delayed action closure of the discharge 
send of said passage by the other closure member for 
hermetically sealing said collector from said receiver, said 
discharge gate and valve being operable to hermetically 

: seal, said collector constantly from atmosphere so as to 
permit continuous operation of said collector and inter 
mittent discharge of the material from said receiver. 

7. In apparatus of the character described, a solid ma 
terials collector having elongated discharge passage means, 
an exhauster for drawing through said collector a fluid 

- in which the solid material is initially entrained...and 
from which it is centrifugally separated in the collector 
for gravity discharge, thereof through the passage means 
aforesaid, receiver means for the material discharged from 
said collector through said passage means, discharge gate 
means hermetically sealing said receiver means, said gate 

- means being operable for discharging the material under 
the influence of gravity from said receiving means, valve 
means adapted to cut off the flow of material from said 
collector into said receiver means at the entrance end of 

: said passage means and to hermetically seal said collector 
- from said receiver means at the discharge end of said 
passage means, said discharge gate and valve means being 
operable to hermetically seal said collector constantly 
from atmosphere so as to permit continuous operation of 
said collector, and intermittent discharge of the material 
from said receiver means, and means operable for equal 
izing the pressures in said receiver means and collector 

3. 
or placing said receiver means in communication with 

: atmosphere. 
i8. In 3 apparatus of the character, described, a collector 

for solid; materials having discharge, means including at 
5 least one elongated passage through which material is 

:gravity discharged from said collector, an exhauster for 
drawing through said collector a fluids in which the solid 

; materialistinitially, entrained; and from which the same 
is centrifugally, separated in the collector and discharged 

l0 : therefrom , in the manner aforesaid, receiver means in 
'cluding a receiver for each of said discharge passages, each 
receiver being: adapted for; receiving the material dis 

: charged through the , associated passage, discharge: gate 
means including a discharge gate for each of said receivers, 

l5 each discharge gate being adapted to hermetically seal a 
discharge. opening formed in the associated receivers and 
being operable for discharging the material under the in 

* fluence of gravity from the receiver, valve means adapted 
- to control the flow of material from said collector into 

20 said receiver means at the entrance end of said passage 
- means and to hermetically seal said collector from said 
receiver means at the discharge end of said passage means, 
the discharge gate" and valve means being operable to 
'hermetically, seal: said: collector constantly from atmos 

25 phere so as to permit continuous operation of said col 
'lector: and intermittent discharge of the material from 
said: receiver; means; and means independent of said dis 
charge-gate and 'valve means: operable for establishing 

; communication between said collector and receiver, means 
30 ic equalize the pressures therein and optionally for estab 

lishing communication between said receiver means and 
atmosphere. 
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