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(54) Sludge recovery apparatus 

(57) A sludge recovery apparatus in 
which influent is admitted via a vertical 
motor-driven dual-speed hol low coaxial 
drive shaft assembly (3,4) into a hollow 
open-bottom downwardly converging 
cone-shaped centrifugal separator 
member (8) spun by the outer shaft (4) 
of such assembly, where liquid f rom the 
influent leaves at the top at (17) and 
sludge from the influent is scraped f rom 

the inner wall of the separator member 
(8) for gravity discharge by a spiral-
shaped scraper (9) spun by the inner 
shaft (3) of such assembly at a slightly 
different speed than the separator 
member (8). Sludge thus dislodged 
drops onto a radiation-heated con-
tinuously rotated drying table (22) hav-
ing a discharge scraper (30) and auto-
matic drop doors (33) for gravity dis-
charge of the table-dried sludge into an 
open-top sludge salvage container (32). 
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SPECIFICATION 

Sludge recovery apparatus 

5 The invention relates to a sludge recovery apparatus 
including a cone-shaped centrifugal separator. 

One ofthe more critical areas, in a nuclear fuel 
fabrication cycle is the recovery of sludge from a 
grinding operation of the fuel pellets. 

10 The current method of sludge recovery employs a 
bowl centrifuge to separate liquid from solid. The 
bowl is manually removed from the drive mechan-
ism. The sludge is hand-scraped from the bowl into a 
pan for drying and subsequent oxidation for recycle. 

15 This technique, however, is undesirable with respect 
to satisfying recycle fuels plant requirements and 
may even fail to comply with critically-safe-
geometry requirements. 

It is therefore the principal object ofthe present 
20 invention to provide a sludge recovery apparatus 

which does not have the disadvantages just de-
scribed. 

With this object in view the present invention 
resides in a sludge recovery apparatus comprising a 

25 hollow centrifugal separator member, a hollow 
vertical conduit member in communication with the 
interior of said separator for admittance of sludge-
containing liquid influent, and a scraper in slidable 
scraping contact with the inner wall of said separator 

30 member for dislodging sludge therefrom and dis-
placing same, drive means for effecting high-speed 
rotary movement of said separator member, a rotary 
drying table means associated with said separator 
member to receive the sludge therefrom and effect 

35 drying thereof during table-turning movement, and 
means to effect discharge and storage of dried 
sludge from such table, characterized in that said 
separator member is an open-bottom downwardly 
converging cone-shaped container and said scraper 

40 is rotatably mounted on said separator member for 
rotation therewith but at a slightly different speed 
such that sludge collected on the walls of said 
container is scraped off and moved downwardly and 
out through the open bottom of said separator 

45 member onto said drying table. 
This apparatus provides for automatic separation 

of sludge from the grinder coolant, drying of such 
sludge into a flowable powder, and transfer ofthe 
dry powder to a salvage container. It can be 

50 constructed to comply with critically-safe-geometry 
requirements and to obviate need for operating 
personnel in its immediate vicinity. 

The invention will become more readily apparent 
from the following description of a preferred embo-

55 diment thereof shown, by way of example only, in 
the accompanying drawings, in which: 

Figure 1 is an elevation view ofthe sludge 
recovery apparatus ofthe present invention shown 
schematically; and, 

60 Figure 2 is an isometric three-dimensional view of 
the apparatus of Figure 1. 

Referring to the drawings, the sludge recovery 
apparatus of the present invention comprises a pair 
of coaxial drive shafts 3 and 4 supported for 

65 friction-free rotation by spaced-apart bearing means 

5 and 6 mounted on a support structure 7. The outer 
shaft 4 carries a hollow open-bottom downwardly 
converging cone-shaped centrifugal separator mem-
ber 8 at its lower end, and the inner shaft 3 carries a 

70 cone-shaped spiral scraper 9 in sliding engagement 
with the inner wall ofthe member 8. Shaft 3 is 
hollow to permit downward flow of influent from its 
upper open end to the interior of the separator 
member 8 at its lower end. Port means 10 in such 

75 shaft permits such access to the interior of member 8 
from the interior of shaft 3. 

The outer shaft 4, which drives the separator 
member 8, is driven by an electric motor 11 mounted 
on support structure 7 by way of a drive pulley 12, a 

80 flexible belt 14, and a driven pulley 15. The speed of 
the motor 11 and the pulley drive ratio may be such 
that the separator member 8 is spun at a relatively 
high velocity to cause the grinding coolant fluid from 
the influent to separate out and travel by centrifugal 

85 force up the diverging wall ofthe separator member 
8 to an exit port means 17 in a cover member 18 and 
the heavier sludge from such influent to deposit on 
such wall. 

The inner shaft 3 carrying the cone-shaped spiral 
90 scraper 9 is driven by the same motor 11 at a slightly 

different speed than that of the separator member 8 
through the medium ofthe drive pulley 12,a drive 
belt 20, and a driven pulley 21 of slightly smaller 
diameter than that ofthe driven pulley 15 for the 

95 shaft 4. This differential in spin speed between the 
separator member 8 and the spiral scraper 9 results 
in sufficient relative turning movement between the 
two to effect scraping ofthe centrifugally deposited 
sludge from the inner wall of such member 8 and 

100 ejection of the sludge (not shown) out from the open 
bottom of such separator member. 

Disposed below the open bottom of the separator 
member 8 is a sludge drying table 22 adapted to be 
turned continuously by an electric motor 23 through 

105 the medium of a central drive shaft 24 extending 
downwardly from the bottom of such table. The 
table finds rotary support at its outer rim by an angle 
iron ring 25 which includes antifriction bearing 
means (not shown). The outer rim ofthe table 22 

110 includes an upstanding flange 26 to assist in reten-
tion of sludge discharged onto the rotating table top 
from the separator member 8. Disposed above the 
top of table 22 in radiant exposure thereto are a 
plurality of electric resistance heater elements 28 

115 secured to portions ofthe support structure 7 at 
circumferentially distributed sites around such top. 
The sludge exuded from the separator member 8 
onto the top of table 22 thus is dried into what may 
be a powdery form by the heating elements 28 

120 during turning of such table in a direction away from 
the underside of member 8 toward a dried sludge 
discharge station adjacent to a fixed position sludge 
scraper member 30. The scraper member slidably 
cooperates with the upper surface of the table 22 to 

125 loosen and gather the dried sludge deposited there-
on at the discharge station site. 

To provide for automatic gravity ejection ofthe 
dried powdered sludge from the top of table 22 into 
a sludge salvage container 32 at the discharge 

130 station site, the table top is provided with several 
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drop doors 33 that remain in raised positions flush 
with the table top by sliding support at their outer 
ends with the angle iron support ring 25 until they 
reach the rotary position of the table in which these 

5 doors, one at a time, arrives at the discharge station 
site. Whereupon, by virtue of a circumferential 
region at such site in which the support ring 25 is 
absent, the door 33 drops downwardly from a 
support hinge 34 to dump the scraper-30-gathered 

10 dried and powdered sludge into such container 32. 
Continued rotary movement of the table 22, through 
the medium of the hinges 34 thereon, causes the 
outer edge of the downwardly tilting discharge door 
33 to slide upwardly along a fixed ramp 36 again to 

15 its raised position flush with the top of the table and 
in sliding support with the outer ring 25. 

CLAIMS 

20 1. A sludge recovery apparatus comprising a 
hollow centrifugal separator member, a hollow 
vertical conduit member in communication with the 
interior of said separator member for admittance of 
sludge-containing liquid influent, and a scraper in 

25 slidable scraping contact with the inner wall of said 
separator member for dislodging sludge therefrom 
and displacing same, drive means for effecting 
high-speed rotary movement of said separator 
member, a rotary drying table means associated 

30 with said separator member to receive the sludge 
therefrom and effect drying thereof during table-
turning movement, and means to effect discharge 
and storage of dried sludge from such table, char-
acterized in that said separator member is an 

35 open-bottom downwardly converging cone-shaped 
container (8) and said scraper (9) is rotatably 
mounted on said separator member (8) for rotation 
therewith but at a slightly different speed such that 
sludge collected on the walls of said container (8) is 

40 scraped off and moved downwardly and out through 
the open bottom of said separator member (8) onto 
said drying table (22). 

2. A sludge recovery apparatus as claimed in 
45 claim 1, characterized in that said hollow vertical 

conduit member is the drive shaft (3) for said scraper 
(9), the drive shaft (4) of said separator member (8) 
being also hollow, with said scraper drive shaft (3) 
extending through the drive shaft (4) of said separ-

50 ator member (8). 

3. A sludge recovery apparatus as claimed in 
claim 2, characterized in that said drive means 
includes an electric motor (11) and a belt and 

55 differential pulley assembly (14,15,20,21) coupled 
to the two drive shafts (3,4) for imparting the 
aforesaid rotary movement with slight rotary speed 
differential. 

60 4. A sludge recovery apparatus as claimed in 
claim 1,2 or 3, characterized by a table top scraper 
(30) at a sludge discharge station through which said 
table (22) rotates, a hinged drop door (33) in said 
table top (22), a sludge storage bin (32) beneath said 

65 table (22) at said station site, and means (36) for 

automatically effecting dropping and raising of said 
hinged drop door (33) sequentially while turning 
with said table through said station. 
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