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Patented Oct. 18, 1949 2,485,465 

UNITED STATES PATENT OFFICE 
2,485,465 

DISCHARGER FOR CENTRFUGAL 
SEPARATORS 

John E. Tholl, Needham, Mass., assignor to Amer 
ican Tool & Machine Co., Boston, Mass., a cor 
poration of Massachusetts 

Application October 16, 1945, Serial No. 622,573 
(C. 210-70) 3 Claims. 

This invention relates to centrifugal Separa 
tors, and is more especially concerned with the 
unloading or discharging mechanism for ma 
Chines of this type. 
As is well understood by those skilled in this 

art, a considerable percentage of the centrifugal 
Separators such, for example, as those used in 
the sugar refining industry, are equipped with a 
scraper, plow or “shoe' so mounted that, after the 
conclusion of the separating action, the Scraper 
can be moved down into the basket and its edge 
can be forced into the accumulation of Solids on 
the basket wall in Such a manner that, while the 
basket is rotated slowly, the Solid material will 
be dislodged and will drop through the bottom 
of the basket. 
The operation of Such a Scraper involves move 

ment in two directions, one outwardly or toward 
the wall of the basket, and the other a traversing 
movement parallel to said wall, and the operator 
must produce these two movements simultane 
ously. For this purpose a gear mechanism cuS 
tomarily is employed to create the traversing 
motion, but the movements of the scraper to 
ward and from the basket wall are produced by 
operating a hand lever. This involves consider 
able strength and skill, particularly if the con 
sistency of the solids varies, so that Some spots 
are much harder than others, thus creating a 
tendency for the scraper to dig too deeply at cer 
tain points and to bounce away from the load of 
Solids at other area.S. 
The present invention is especially concerned 

with the problem presented by the foregoing Con 
siderations, and it aims to devise a mechanism 
by means of which the movements of the Scraper 
can be produced with much less effort and con 
trolled far more accurately. 
The nature of the invention will be readily 

understood from the following description when 
read in connection with the accompanying draw 
ings, and the novel features will be particularly 
pointed out in the appended claims. 
In the drawings, 
Fig. 1 is a side elevation of a centrifugal Sepa 

rator, with some parts broken away, showing the 
machine equipped with a discharging apparatus 
embodying this invention; 

Fig. 2 is an elevation of the operating mecha 
nism for the discharger on a larger Scale than in 
Fig. 1; 

Fig. 3 is a sectional view taken approximately 
on the line 3-3, Fig. 2; 

Fig. 4 is a plan view of the operating mecha 

5 

10 

5 

20 

40 

4. 5 

50 

2 
Fig. 5 is a sectional view taken substantially 

Cin the line 5-5, Fig. 4; and 
Fig. 6 is a horizontal, sectional view of the 

mounting for the worm shaft by means of which 
the discharger plow or scraper is controlled. 
The machine shown in the drawings comprises 

a centrifugal basket 2 suspended on a vertical 
shaft 3 which may be driven either at high speeds 
by the motor 4, or at a lower discharging speed 
by the motor 5. The basket is enclosed in the 
usual casing or curb 6, all of the foregoing parts 
being of a well known construction. 
The discharger comprises a scraper 7 secured 

to the lower end of an upright shaft 8 which is 
mounted for vertical sliding movement in a bush 
ing fo, Figs. 3 and 5, the latter being supported 
in a bracket 2 bolted to the top of the casing 6. 
At its upper end the bushing () is fianged, as 
shown at O' in Fig. 5, and this flange rests on 
the top of the adjacent portion of the bracket 2. 
Thus the bushing is mounted to rotate in the 
bracket and it carries a key or spline 3, Fig. 3, 
running in a key-Way in the shaft 8, which com 
pels the shaft to revolve with the bushing but 

5 permits vertical movement of the former rela 
tively to the latter. 

Axial traversing movement of the shaft 8 is 
produced by a pinion f 4 keyed to a horizontal 
shaft 5 which is supported in bearings in the 
bracket 2 and has a hand wheel 6 secured to 
it. This pinion meshes with arcuate rack teeth 
fT cut in the side of the shaft 8, as best shown in 
FigS. 3 and 4, the arrangement being similar to 
that shown in my earlier Patent No. 2,036,974. 
Secured to the upper end of the shaft 8 is a stop 
8, the Shank of which is threaded into the shaft 

So that it is adjustable relatively to the latter, 
and the head of this member is made larger in 
diameter than the shaft so that when the latter 
is lowered, the head 8 will engage the top of the 
fiange O' and limit Such lowering movement. 
The mechanism provided by this invention for 

adjusting the scraper toward and from the basket 
wall comprises a worm gear or sector 20, bolted to 
a collar 21, which closely encircles the flange O' . 
of the bushing and is secured to said flange by 
a set screw 22, Fig. 5. Meshing with the teeth of 
this Sector is a worm 23, Figs. 4 and 5, pinned to 
a shaft 24 which is supported in bearings formed 
in a Supplemental bracket or housing 25 bolted 
to the main bracket 2. A hand wheel 26 is se 
cured to One end of this shaft. By revolving the 
shaft, the worm 23 acts through the gear 20, the 
bushing 0 and key 3, to rock the shaft 8 around 

nism with some of the casing parts broken away; 55 its axis, together with the Scraper which is se 
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cured to it. In this manner the scraper may be 
positively moved into contact with the solid ma 
terial on the inner wall of the basket. 

Encircling the end portion of the worm shaft 
24 where it projects beyond the housing 25, is a 
coiled Spring 27 which is confined between a loose 
washer 28 and the stop nuts 30. Thus, while this 
entire shaft is free to slide end Wise through its 
bearings, it is normally urged forward by the 
Spring 27, and this movement is limited by the 
abutment of the front end of the worm 23 against 
the inner end of the bearing 25, Fig. 4. But 
the shaft can be moved backwardly, against the 
pressure of the ring, until the rearward end of 
the worn Strikes the bearing 25'. 

In using this apparatus to discharge the load 
in the basket after the centrifuging operation 
has been stopped, the Workman first operates 
the hand wheel 6 to lower the Scraper down 
into the basket and then, by revolving the hand 
wheel 26, he 'Swings the Scraper outward into en 
gagement With the layer of Solids supported on 
the basket Wall. Because the worn 23 and the 
Sector which it engages form an irreversible 
Imechanism, the movement of the scraper just, 
described is performed positively. If, therefore, 
the rotation of the hand wheel 26 is stopped 
when the Scraper has been adjusted to the de 
sired position, it Will remain in that position 
while the operator traverses the scraper by op 
erating the other hand, wheel 6. 
This is a great convenience from the staind 

point of the Workman because at the start of a 
traversing movement of the scraper, either up or 
down, he can Set the Scraper to take the desired : 
depth of cut and then leave the hard wheel 23 
in its adjusted position while he operates the 
other hand wheel to make the complete traverse. 
In other Words, he can adjust his depth of cut 
at the beginning of each traversing stroke, but 
need pay no attention to it at other times, know 
ing that the Scraper will remain in that position. 

Should the Scraper strike some part of the 
load which tends to make it swing outward and 
dig into the Solids too deeply, any such movement 
of it is positively prevented by the engagement 
of the forward end of the worm with the bearing 
25. On the other hand, if the scraper strikes 
a hard area, Sulch as a Seam on the inner wall of 
the basket, which tends to force the scraper in 
Wardly toward the axis of the basket, such nove 
me: it is yieldingly permitted if the force is sufi 
ciently Strong to overcome the pressure of the 
Spring 2. The sliding movement of the worm 
and its shaft. So created, and which is permitted 
by the Small lost motion which the worm is al 
lowed to have in its housing, is backward, to 
ward the hand wheel, and is limited by the en 
gagement of the worm with the bearing 25' '. It 
is purely a transient action, but the construc 
tion providing for it is valuable in preventing 
breakage of some of the parts when the scraper 
meets a hard obstruction. The spring, of course, 
Operates through its connections with the scraper 
to return the latter to its original position of 
adjustinent as Soon as it has passed the obstruc 
O. 

Preferably the collar 2 is provided with two 
ariins carrying Stop Screws 3A and 32 adjustable 
to engage parts a and b on the casing 25 and 
Serving as Stops to determine both the inner 
and Outer limits of movement of the scraper. 
that is, the stop 32 can be set to limit positively 
the depth of cut, as above described where the 
bearing 25' does not stop the scraper at the de 
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4 
sired point. In other words, the limits imposed 
On the sliding movement of the worm 23 by the 
stops 25' and 25' work within extreme limits de 
termined by the stop screws 3 and 32. It may 
be observed that in Fig. 4 the scraper is shown 
in an abnormal position in order to provide space 
for fig. 5. Usually it is located at about an 
angle of 30, in a counter-clockwise direction 
aWay, from the position there ShoWn. A renov 
able cover 29 for the Worm 23 is secured to the 
Supplemental bracket 25. 
This invention provides an organization. With 

which the entire discharging operation can be 
performed more easily, rapidly and accurately 
than. With the prior art mechanisms of this chair 
acter. It should be noted that the shafts on 
Which the two hand. Wheels are Secured are lo 
cated, one slightly above the other, but at right 
angles to each other, and that the hand wheels 
themselves age positioned closely adjacent to 
each other where they can be operated conven 
iently and Simultaneously by a single Workman. 
They are located at fixed levels and in substan 
tially fixed positions Suited to the convenience 
of the Workman and are unaffected by the 
changes in position of the scraper. For these 
reasons, and because of the nature of the mecha 
inism, the unloading operation is made positive, 
Without Sacrificing Safety of the parts, and is 
made easy for the Workman While Securing great 
accuracy and Snoothness of operation, 
While I have herein ShoWn and described a 

preferred embodiment of my invention, it will 
he evident that the invention may be embodied 
in other forms without departing from the spirit 
or scope thereof. 

Having tauS described my invention, what I 
desire to claim as new is: 

1. In a centrifugal Separator, the combination 
With a centrifugal basket Supported for rotation 
around a vertical axis, a curb in which it is 
mounted, a discharger including a Scraper, a 
vertical Shaft. On the lower end of Which said 
Scraper is Secured and a rack and pinon mecha 
Inism operable to raise and lower Said shaft; of a 
gear connected with Said shaft to rotate there 
With about the axis of the Shaft, a driving worm 
meshing With Said gear, a housing in which said 
Worm is mounted, a Second shaft on which said 
Worm is fixed, bearingS Supporting Said shaft 
With its Worm for both rotative and axial sliding 
movement in Said housing, a hand wheel on said 
shaft for revolving it, said bearings initing said 
sliding movement, a spring loaded means on said 
shaft yieldingly holding it normally against one 
of Said bearings, where its connection with said 
Scraper prevent further movement of the latter 
toward the inner wall of the basket except as 
Such movement nay be produced by rotation of 
Said worn, the WOrin when So positioned being 
spaced from the other stop whereby a limited 
in Ward movement of Said Scraper away from said 
Wall is permitted against the tension of said 
Spring, and means on Said curb supporting both 
Said pinion and Said housing in Substantially fixed 
positions on the curb. 

2. In a centrifugal separator according to 
preceding claim 1, a construction in which said 
shaft Supporting the worn is mounted on a hori 
Zontal axis, a horizontal shaft supporting the 
pinion of Said rack and pinion mechanism, a 
hand. Wheel on the latter shaft, Said means on 
the curb for supporting said pinion and worn 
comprising a stationary bracket in which both 
Said horizontal shafts are mounted, said hand 
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Wheels being Supported closely adjacent to each 
other at approximately right angles to each other 
and close to the edge of Said curb whereby they 
can be operated simultaneously by a single work 

al. 
3. In a centrifugal separator, the combina 

tion with a centrifugal basket supported for ro 
tation around a vertical axis, a curb in which 
it is mounted, a discharger including a Scraper, 
a vertical shaft on the lower end of which said 
Scraper is secured and a rack and pinion mecha 
nism operable to raise and lower said shaft; of a 
gear connected with said shaft to rotate there 
with about the axis of the shaft, said shaft hav 
ing adjustable stops connected thereto, a driv 
ing Worm meshing with said gear, a housing in 
which said Worm is mounted, a second shaft on 
which said Worm is fixed, bearings Supporting 
said shaft with its worm for both rotative and 
axial sliding movement in Said housing, a hand 
wheel on said shaft for revolving it, said bear 
ings limiting said sliding movement, a Spring 
loaded means on said shaft yieldingly holding it 
normally against one of said bearings where its 
connections with said scraper prevent further 
movement of the latter toward the inner wall of 
the basket except as Such movement may be pro 
duced by rotation of said Worm, the Worm when 
SO positioned being Spaced from the other bear 
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6 
ing whereby a limited inward movement of said 
Scraper away from Said Wall is permitted against 
the tension of Said spring, said stops acting to 
limit the extreme inward and outward movement 
of the Scraper, and means on said curb support 
ing both Said pinion and Said housing in sub 
stantially fixed positions on the curb. 

JOHN E. THOLL, 
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