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2,622,794 

CENTRFUGAL SEPARATOR, 

Frederick. Smith, Philadelphia, Pa., assignor to 
The Sharples Corporation, a corporation of 
E)elaware 

Application September 16, 1943, Serial No. 49,605 
(Cl.`233—7) : Claims. 

1. 
This invention relates to centrifugal apparatus 

adapted for the separation or 'clarification of 
mixtures of liquids and solids, and hastodo more 
particularly with an improved continuous type 
of horizontal centrifuge. 

Horizontal centrifuges utilizing a scroll or hel 
ical Screw to convey the solids in the opposite 
direction from the liquid flow within the cen 
trifuge are well known. Eikewise, centrifuges 
utilizing a, º stack of “ödiscs” “comprised - of a plu 
rality of closely spaced-conical members which 
act as the separating or 'clarifying -element are 
also well known. The scroll is independently 
journaled from the rotor or bowl since the scroll 
rotates at a slightly reduced speed in order to 
provide the scrolling action. 
The scroll type of centrifuge is adapted for 

relatively large volumes and high percentage of 
Solids whereas the disc type of centrifuge is uti 
lized for its higher clarification efficiency but the 
Conventional disc machine cannot ordinarily be 
used for continuous operation because of its 
tendency to plug after comparatively limited 
periods of use. The above disadvantages are 
especially critical for certain materials and in 
certain chemical extraction processes. The 
Solids in the centrifuge frequency are not suffi 
ciently plastic to be ejected through the fine 
nozzles employed with a disc type centrifuge and 
as mentioned above the solids are frequently too 
large in volume to behandled in the discmachine 
under continuous operation. 

Nevertheless, such continuous operation is 
highly desirable in many chemical processes in 
Order to handle the relatively large quantities of 
material involved. Furthermore, a disc type of 
machine is also desirable to obtain satisfactory 
clarification. Therefore, in order to provide a 
Continuous machine which has the required 
clarification it is desirable to incorporate an ef 
ficient scroll in the disc centrifuge. 
The problems involved in providing a satisfac 

tory scroll for a disc centrifuge are not, however, 
simple of solution. In the first place, the over 
all diameter of the machine should be kept at a 
minimum. In the second place, the Scroll must 
have Controlled clearance with the side of the 
bowl but at the same time there must be no scrap 
ing between the Scroll and the bowl. This condi 
tion would of course cause excessive wear. Fur 
thermore, the high stresses involved due to cen 
trifugal force require that a rigid construction be 
employed which has a minimum of weight but at 
the same time is strong enough to prevent failure 
at the relatively high speeds employed with disc 
centrifuges. 

0 

20 

25 

30 

35 

40 

45 

50 

2 
A primary object, therefore, of the invention is 

to provide in horizontal centrifuge construction, 
a Combined disc and Scroll rotor assenbly. 
A still further object is to provide in a machine 

of this type an improved disc stack. 
A still further object is to provide in a machine 

of this type an improved conveyor body assembly 
on which both the disc stacks and the scroll may 
be mounted. 
A still further object is to provide in a machine 

of this type a conveyor assembly so fabricated 
as to have ample radial rigidity and strength to 
carry the high loads imposed by the centrifugal 
force of the combined scroll and stacks. 
A still further object is to provide in a machine 

of this type a scroll rotating at slight differential 
Speed which is at the same time mounted. On the 
conveyor body rather than independently jour 
nailed. 
A Still further object is to provide in a machine 

of this type means for avoiding plugging of the 
machine in the event of excess feeding. 

Further objects will be apparent fron the 
specification and drawings in Which: 

Fig. 1, is a longitudinal section of a centrifuge 
constructed in accordance With the invention, as 
seen at -f of Fig. 2; 

Fig. 2 is a transverse section of the structure of 
Fig. 1 as seen along the line 2-2 of Fig. 1; 

Fig. 3 is a longitudinal Section on a reduced 
scale of the conveyer body weldment; 

Fig. 4 is an enlarged detail of one of the disc 
stack assemblies; 

Fig. 5 is a Section takea coin the line 5-5 of 
Fig. 4; 

Fig. 6 is an end elevation of the structure of 
Fig. 4; and 

Fig. 7 is an exploded perspective on an enlarged 
scale of one end of the disc stack showing the 
method of assembly. 

Referring now more particularly to the draw 
ingS, a centrifuge constructed in accordance 
With the invention has-a-stationary case which 
encloses the rotor or bowl f. The bowl - has a 
slightly tapered cylindrical portion a, and a 
frusto-conical portion b; and it will be under 
stood that slurry introduced into the bowl as it is 
rotating-at-high Speed is separated by the mech 
anism to be described more fully hereinafter so 
that the liquid will be Withdrawn from the bowl 
through ports 2, 2, whereas solids will be with 
drawn from the bowl through a plurality of ports 
at the opposite end of the bowl, one of which is 
shown at 3. 
Bowl is rigidly attached at one end to a driv 

ing cap 4 which extends through case 0 and 
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is journaled in bearings (not shown). Driving 
force for the bowl is supplied through the hol 
low shaft 4a formed integrally with cap 4. The 
COInveyer body aSSembly 5 is independently jour 
naled on cap 4 by means of bearing 6 to which 
it is connected by means of an annular collar 
and screws 8. Bearing 6 may be lubricated 
by means of a grease fitting f9 and a conven 
tional grease retainer 2) is provided between the 
conveyer body 5 and cap 4. It will be under 
stood that conveyer body 5, collar 7 and bear 
ing member 2 rotate at high speed with respect 
to casing 9 but at the same time have a slightly 
slower speed than that of bowl fl. Bearing 6 
provides for this differential movement between 
the bowl and the conveyer body 5. 
The Construction of the opposite end of the 

machine includes a cap 25 securely bolted to the 
large end of bowl by means of screws 26, 26. 
Cap 25, in a manner similar to cap 4, is formed 
integrally with a driving sleeve 25a, which is 
mounted rotatably on a shaft 26 in order to pro 
vide the differential speed between the bowl i 
and the conveyer body í S. Shaft 26 extends 
Within the conveyer body 5 and is splined to an 
annular thrust collar 27 which encloses thrust 
bearing 28. Collar 27 is secured to bearing 
member 29 and conveyer body sleeve 30 by means 
of ScreWS 3f-3 . A suitable gasket 32 and oil 
seal 33 are likewise provided. It will be under 
stood that the conveyer body is journaled radial 
ly on bearings í 6 and 23 so that it is free to ro 
tate independently in bowl in accordance 
With the Speed of shaft 26. A standard differen 
tial gear unit (not shown) connects sleeve 25a. 
and shaft 26 So that driving force exerted on 
sleeve 25a through bowl and sleeve 4a serves 
to drive conveyer body 5 in the same direction 
but at a Speed of substantially 20-25 R. P. M. less. 

Referring Inow more particular to Fig. 3 the 
Conveyer body 5 comprises a weldment which 
has been very carefully constructed to withstand 
the extremely high radial stress innposed upon 
this assembly. It has been found highly desir 
able to incorporate the portion 4 Ga of scroll 40 
around the periphery of the conveyer body rather 
than to have it independently mounted. Other 
Wise the necessary scroll framework would se 
riously hamper the free passage of solids, and 
furthermore, it would occupy so much space that 
the over-all diameter of the machine would be 
greatly increased with concurrent increase in cost 
Without any proportional gain in clarification. 
In the present machine the normal operating 
Speed of the bowl is on the order of 3250 R. P. M. 
and the normal operating speed of the conveyer 
body is 3230 R. P. M. 
The main conveyer body sleeve 4 is reamed 

at one end as shown at 42 in Fig. 3 to accept the 
sleeve 30. An annular ring 43 is welded around 
the same extremity of sleeve 4 and this ring is 
drilled and tapped at 44 to accommodate screws 
45 (Fig. 1) which retain the sleeve 30 in sleeve 
4f. The opposite end of sleeve 4 has a cap 46 
Welded thereto and provided with radial milled 
slots 4 through which gusset plates 48 may be 
Welded to the cap. The gusset plates 48 are also 
Welded to the bore of sleeve 4 to provide ample 
Strength and rigidity. A plurality of fins 49 (in 
the present example 12) are then radially welded 
along their edges to the periphery of sleeve 4 so 
that the fins, when in place, substantially ex 
tend axially the length of sleeve 4 i. 
The outer edge of each fin is provided with a 

Crossbar 49a, which is attached to the fin by 
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4. 
means of Welding through drilled holes 50, 50 in 
the crossbars. The purpose of this construction 
is to avoid any weld in the angle formed between 
the crossbars and the lateral faces of the fins 49; 
and at the Same time to provide ample tensile 
strength between the crossbar and each fin. The 
Section 4.0a of double pitch scroll 40 is then se 
Curely Welded around the outside of each cross 
bar as shown in FigS. 1-3. This construction is 
extremely rugged and utilizes both the scroll 40a 
as Well as the radial fins 49 as integral stress 
members thereby providing ample strength for 
the relatively concentrated mass around the pe 
riphery of conveyer body 5. Since it is essential 
that the disc stacks 5, 5f must be in spaced re 
lation to sleeve 4f as well as to scroll 40 in order 
to provide proper passage for the solids and 
liquids, a substantial mass around the periphery 
of the conveyer body cannot be avoided without 
loss of efficiency. 
A Second sleeve 52 is axially welded to cap 46 

and Similarly has a reamed bore 53 to accom 
modate the collar f. Scroll 40b, likewise of dou 
ble pitch, is welded around the outer periphery 
of sleeve 52 and is adapted to form a continuous 
conveying device together with scroll 4 Oa for 
Solids inside the bowl . A plurality of radial 
feed passages 54 are welded to the outer side of 
cap 46 as shown in Figs. 2 and 3 and these pas 
Sages terminate centrally in a circular feed 
chamber 55 having an axial opening 56. A four 
bladed accelerator is positioned in alignment with 
passages 54 and Serves to bring the liquid slurry 
up to Speed in a short time. 
Referring now more particularly to Figs. 4-7, 

the individual disc stacks 5; comprise a pair of 
Side members 69, 69' having biased milled slots 
6 On opposite faces of each member. The side 
member's 68, 63 are desirably formed of a syn 
thetic plastic material of relatively light weight. 
The discs 62, 62 are light weight stampings pref 
erably of aluminum or stainless steel and have 
Oppositely biased edges 82d and 62b. The discs 
62 are also tapered so that when the stacks 5 are 
assembled as shown in Fig. 4, side members 60, 
68' will be parallel to a radius of the conveyer 
body 5. In this Way the assembled stacks may 
be Supported between the fins 49 as shown in 
Fig. 2. In assembling the stacks 51, the discs 
are inserted in the milled slots 6, 61 whereupon 
the Side members are attached to each other by 
means of pins 63, G3 (Fig. 7). In the present 
instance there are twelve of these individual disc 
Stack assemblies. 
The stacks 3 í are adapted to be slidably 

mounted between fins 49 and are retained therein 
by means of clips 64 and screws G5 (Fig. 1). 
Ample clearance between the inner edge of the 
Stacks and the periphery of sleeve 4 is provided 
for free paSSage of liquid as shown clearly in Fig. 
2. The Stacks are Securely held in the conveyer 
body aSSembly by Ileans of the crossbars 49a, and 
the radial taper of the lateral faces of the fins 
49, 49. 
In Operation the liquid slurry is fed to the 

centrifuge through a stationary tube i) which 
terminates within feed chamber 55 (Fig. 1). The 
Slurry is then accelerated within chamber 55 by 
means of accelerator 52 and thrown radially 
through passages 54, 54. The coarser particles 
of Solids are collected by scroll 40b and removed 
directly to the right in Fig. 1. When the solids 
Cone in registry with port 3 they are thrown 
radially therethrough by centrifugal force and 
collected by means of a hopper (not shown) in 
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the botton of case . Solids which are thrown 
upwardly impinge on an impeller cover 7 which 
extends around the upper half of impeller 72. A 
secondary scroll 3 serves to scrape away any 
solids which may adhere to cover thus permit 
ting then to fall into the hopper. 
Returning now to the slurry which is fed into 

the bowl from passages 54 the partially clarified 
mixture enters the interstices between the discs 
62 in each disc stack 5, whereupon further 
clarification takes place. The finer particles of 
solids slide radially outward along discs 62, and 
the liquid effluent emerges from the inner edge 
of the disc stacks into the axial passages 75. 
These further separated fine particles are col 
lected from the inner bowl face by means of 
scroll 4a and are scraped gradually to the right 
in Fig. 1 until they are collected by scroll 4Gb 
and discharged from the centrifuge as described 
above. The effluent in passages 75 discharges 
from the bowl through passages 2, 2 Where 
upon it may be collected in any suitable manner. 
The construction and arrangement of the disc 
stacks is designed to facilitate cleaning, it Will be 
understood that these stacks may be readily re 
moved for this purpose by means of clips 64 and 
Screws . 
In the event that the operator feeds quantities 

of slurry to the machine in excess of that which 
may be accommodated through passages 54, such 
excess will back-up and be discharged through 
the bore 56 of chamber 55 which bore is of 
greater diameter than the outside diameter of 
feed tube . This excess slurry will then be fed 
into the clarification Zone by means of radial : 
ports S in sleeve 52. In the event that port 76 
cannot accommodate the excess slurry it Will 
then back-up around the outside of feed tube 7) 
and be discharged from the machine through 
the sleeve which extends into the conveyer 
body and is Securely attached to collar 8 so that 
there is no danger of slurry reaching bearing 6. 
This feature of the construction is important 

to avoid danger or injury in the event that excess 
material is fed. In VieW of the fact that the pres 
ent centrifuge is intended for large quantities 
of material in continuous operation the possibility 
of excess feeding is more likely than in a batch 
type machine. 
Another important feature of the construction 

resides in the double taper provided for bowl . 
Portion a of the bowl is provided with a 1° taper 
to cooperate properly with the discs and the clari 
fying section of the centrifuge. Portion b of 
the bowl is desirably provided with a 20° taper to 
provide efficient removal of the coarser solids. 
This feature reduces the drying path for the 
Solids considerably. 

I have therefore provided a comparatively 
large Volume centrifuge which is adapted to 
handle a mixture having excess solids in such a 
Way that excellent clarification is provided to 
gether with extreme dryness of the separated 
Solids. Heretofore, such results could only be 
achieved by means of a plurality of centrifuges 
each designed for One of the above results. In 
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addition, my improved centrifuge operates efi 
ciently whether the solid contents of the mix 
ture to be treated are of a crystalline, fibrous 
or granular material. 

I claim: 
1. A conveyer body Weldment for centrifuges 

comprising a hollow cylindrical body, a cap. Weld 
ed to one end of said cylindrical body, a plu 
rality of radially extending fins welded to the 
periphery of said cylindrical body, said fins ex 
tending axially of the body, a crossbar welded to 
the outer lateral edge of each fin, a plurality of 
removable discs supported between said fins, 
and a helical Scroll welded to the crossbars and 
enclosing the body, fins, and crossbars. 

2. Apparatus in accordance with claim 1 in 
Which the cap has a hollow feed chamber ex 
tending coaxially therewith, a plurality of radially 
extending feed passages in communication with 
Said feed chamber, a cylindrical sleeve coaxially 
Welded to said cap and enclosing said feed cham 
ber, and a helical Scroll welded around the pe 
riphery of said cylindrical sleeve. 

3. Apparatus in accordance with claim 1 in 
which the cap has a hollow feed chamber ex 
tending coaxially therewith, a coaxial opening 
on an end of said feed chamber, a plurality of 
radially extending feed passages in communica 
tion with said feed chamber, a cylindrical sleeve 
coaxially welded to said cap and enclosing said 
feed chamber, a plurality of radial ports in said 
cylindrical sleeve, a helical scroll welded around 
the periphery of said cylindrical sleeve, and a sta 
tionary feed tube extending axially into the open 
ing of the feed chamber and having clearance 
between the tube and said opening whereby ex 
cess mixture Will be discharged from the feed 
chamber into the cylindrical sleeve and from 
thence through the ports in said sleeve. 

4. Apparatus in accordance with claim 1, in 
which the cap has a hollow feed chamber ex 
tending coaxially therewith, a plurality of ra 
dially extending feed passages in communication 
With said feed chamber, a cylindrical sleeve co 
axially Welded to said cap and enclosing said feed 
chamber, and a tapered helical scroll welded 
around the periphery of said cylindrical sleeve. 
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