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Patented June 15, 1954 2,681,152 

UNITED STATES PATENT OFFICE 
2,681,152 

UNLOADER FOR CENTRFUGAL MACHINES 

Frederick Stindt, Cliffside Park, N.J. 
Application February 23, 1949, Serial No. 77,927 

(C. 210-70) 6 Clains. 
1. 

This invention relates to sugar centrifugal 
machines and more specifically to improvements 
in mechanical unloaders for such machines. 

It is an object of this invention to reduce the 
free motion of the plow tip in mechanical un 
oaders for centrifugal machines. 
'Patent 1,205,128 issued November 14, 1916, to 

E. D. Mackintosh discloses an unloader for a 
centrifugal machine of the type used for process 
ing Sugar. The unloader mechanisin includes a, 
plow which bites into the Sugar wall built up on 
the inside of the basket during the centrifuging 
process. The plow is attached to the lower end 
of a vertical rod which is moved vertically in a 
sleeve on the end of a SWingable horizontal bar 
Or arm. This vertical movement is accomplished 
by turning a Winch aid a pinion with teeth which 
nesh with corresponding teeth in the vertical 
iod, the Winch and the pinion being secured to 
a shaft journaled in a lug that forms part of 
the horizontal arm. Movenaent of the plow hori 
2Ontally can be accomplished by moving the hori 
ZOntal bar. Turning movement of tie vertical 
rod with respect to the horizontal bar is pre 
vented by the use of a vertical "feather' or key 
fitting in a groove in the rod and secured in 
the sleeve in the horizontal bar. This key has 
a Square or rectangular horizontal Cross-section 
and is non-adjustable. 
An unloader of the type disclosed in 

Mackintosh patent functions very well when it, 
is new but there is a decided “play' in the a 
paratus after years or even months of use. The 
Connection between the plow and the vertigally 
moving rod can be kept tight because the plow 
never moves with respect to this rod. How 
ever, it is difficult to keep the sane. tight con 
nection between the vertically moving rod and 
the SWingable horizontal arm because the ver 
ical rod is continually moving up and down and 
the pressure of the Sugar on the plow is a force 
which tries to rotate the plow slightly, causing 
a Substantially magnified pressure of the side of 
the keyWay in the vertical rod against the side 
of the key. The key must be sufficiently loosa 
in the keyway when the unloader is new to permit, 
the shaft to slide up and down easily and this 
looseness permits the plow tip to have a free 
play of perhaps one eighth of an inch which is 
noWhere near enough to allow it to Swing (acci 
dently) enough to catch the Sugar Wall when the 
Centrifugal is running at full speed. However, 
as the vertical rod is frequently moved up and 
down, wear Occurs both in the keyseat in the 
rod and On the Side of the key, and the more 
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this Wears the greater becomes the free motion 
of the plow tip, because whatever wear there is 
On the key and keySeat is rinultiplied inany times, 
for example 12-15 times, due to the greate dis 
tance of the plow tip from the center of the 
vertical rod, Finally, if this Wear is not cor 
rected, the plow tip may have as much as two 
inches or more of free Swing and it has 32en 
known to catch in the Sugar with the basket 
rulining full Speed with resulting damage to the 
apparatus. If excessive. Wear occu's in an un 
loader of the type just described, there is noth 
ing that can be done about it except to provide 
a new key and a new Vertical rod, the latter 
being relatively expensive, and for this reason 
there is danger that the unloader may be con 
tilled in Service during a period under coidi 
tions which are highly dangerous. 

In accordance with the invention, these dis 
advantages are greatly alleviated and in large 
pai’t removed by the provision of a key and key. 
Seat which provides convenient and effective 
coin pensation for the wear just described. 
In an exemplary embodiment of this invention, 

these desirable results are accornplished by pro 
viding a key which has a horizontal cross-section, 
unchanged throughout its height, in which two 
Opposite Sides taper away from a dimension 
which is a minimum at the portion thereof 
nearest the axis of the shaft to a much larger 
dimension between these sides at a point farthar 
away from Said axis, and these two sides of the 
keySeat have a corresponding slope. More spe 
cifically, by Way of example, the key has a pen 
tagonal cross-section and fits into a keyseat 
which is triangular in cross-section. Fience, 
when wear takes place, the play between the key 
and keyseat can be taken up by pushing the key 
further into the vertical rod so as to maintain 
contact with the rod. This is accoraplished by 
adjusting screws, of which there are two sets, 
One near the top and One near the botton of the key. 
The invention will be more readily understood 

by referring to the following description taken 
ii. Connection. With the accompaying drawings 
forming a part thereof, in which: 

Fig. 1... is a plan view, partly in cross-sectioia, 
Of a portion of a centrifugal basket and an - 
lo3.der arrangement in accordance with the in 
vention; 

Fig. 2 is a vertical Section of the arrangerent, 
of Fig. 1; 

Fig. 3 is an enlarged exploded view, in plan, 
of a portion of the arrangement of Fig. show 
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ing the pentagonal key in accordance with the 
invention and certain parts adjacent thereto; 

Fig. 4 is an enlarged plan view of a portion 
of the arrangement of Fig. 1 showing to greater 
advantage the pentagonal key and parts ad 
jacent thereto; and 

Fig. 5 is a vertical Section, drawn to a larger 
Scale, of a portion of the arrangement of Fig. 
in a plane line 5-5 of Fig. 4. 
Referring more specifically to the drawings, 

Figs. 1 and 2 show, by way of example for illus 
trative purposes, a Sugar centrifugal to having 
an unloader arrangement if including novei 
features in accordance With the invention. The 
centrifugal comprises a rotatable vertical shaft 
or spindle 2 adapted to be driven by any Suit 
able means Such as an electric or hydraulic 
motor (not shown) mounted above it. Suspend 
ed from the spindle is a perforated basket 3 
having a stationary outer casing or curb i. 
This curb has a cylindrical side wall 5, a top 
6 and a bottom (not shown) which can be pro 

Vided, in a manner Well-known, With Suitabie 
annular troughs to carry away the various liquids 
ejected from the basket 3 during the centrifug 
ing process. As is Well-known, maSSecuite or 
nagna is placed in the basket and the latter 
is rotated at high Speed for Several minutes 
causing green Syrup to be thrown through the 
apertures in the basket, Striking the curb Wall : 
and flowing down its sides to the annular troughs 
below. Washing fluid can then be introduced 
and the Wash syrup (possibly mixed with a little 
green Syrup) is also caused to strike the curb 
Wall and is Collected below. This centrifuging 
process leaves a wall of Sugar grains (represent 
ed by the dashed-line circle 7 in Fig. 1) on 
the inside of the basket, 3. In order to remove 
this Sugar and permit it to paSS through a cen 
tral opening 8 in the botton of the basket 
(Which opening is covered during the centrifug 
ing process), a plow 9 is provided. This plow 
is fastened and keyed to the lower portion of a 
vertical rod or shaft 20 which has teeth 2 
cut therein. These teeth mesh. With those of a 
gear 22 mounted on a shaft 23. This shaft is 
mounted on an arm 24 of the frame 25 and can 
be turned by a crank 26 having a handle 27. The 
frame 25 pivots about shaft 28 making it possi 
ble to move the plow 9 into the Sugar Wail 7, 
To prevent rotation of the vertical shaft 20 
with respect to the arm 24 during the plowing 
and at other times, a key 29 is provided so that 
as the rod on shaft 20 is moved up and down, the 
key seat, 38 (see Fig. 4) therein slides up and down. 5 
on this key. The present invention is primarily 
concerned with the shape of the key 29 and of 
the key Seat 39 and With means aSSociated there 
with for maintaining the key in close contact 
With the keyseat. 
Up to this point, the apparatus that has been 

described, except for the key 29 and keyseat 
3, is all old in the art and the present inventor 
lays no claim thereto. In Such a prior art un 
loader, the key (corresponding to key 29) has 
had a rectangular shape. As pointed out above, 
Such an unloader (With a key of rectangular 
cross-section) functions very well when it is new 
but the tip 3 of the plow 9 has too much play 
therein. When the unloader has been used for 
some time. The key must be sufficiently loose 
in its keySeat when the unloader is new to permit 
the rod or Shaft 20 to slide up and down easily 
and this looseness permits the plow tip 3 to 
have a free play of perhaps one eighth of an 
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inch, Which is not objectionable. However, as 
the vertical rod 20 is frequently moved up and 
down, Wear occurs both in the keySeat in rod 20 
and on the side of the key (still referring to a 
key of rectangular cross-section), and the more 
this Wear the greater becomes the free motion 
of plow tip 3 f because whatever movement there 
is between the key and the keyseat is multiplied 
f2 to 5 times, for example, at the plow tip due 
to the leverage factor. If something is not done 
about this wear, the plow tip may have a free 
SWing of several inches and may even catch in 
the sugar, as the basket is running at full speed, 
With resulting damage to the apparatus and 
danger to the operator. 
In the prior art unloader mentioned above, 

a new key and a new shaft must be provided to 
correct this condition caused by Wear. However, 
in the present invention, Such an expensive, 
change is not necessary for reasons which Will 
now be described. 

Referring now to Figs. 3 to 5, inclusive, as well 
as to Figs. 1 and 2, it will be seen that the key 
29 is of pentagonal cross-section (instead of rec 
tangular) and it slides Within a triangular key 
Seat, 38 in the vertical rod Or Shaft 2. The 
sleeve 32 Surrounding rod 20 has a cut-out por 
tion 33 thereof with sides 34 and 35 which are 
adapted to contact the correspondingly adja 
cent sides 36 and 37 of the feather key 29. 
The sides 38 and 39 of the key 29 respectively 
contact the sides 40 and 4 of the triangularly 
shaped (in cross-section) keyseat 30. 
When wear of the key 29 and keyseat 30 takes 

place, causing a play therebetween, this play 
can be taken up by pushing the key 29 further 
into the vertical rod 2) So as to maintain con 
tact with the rod. The assembly 50 shown in 
exploded view in Fig. 3 to the left of key 29 
accomplishes this result. The play is taken up 
by slacking off on lock nut 42 and also on lock 
43 and screw 44 and then screwing in the hollow 
screw 45 (which screws into support 48-see 
Fig. 5) until the key 29 properly engages its key 

; Seat 39; whereupon lock-nut 42 is tightened and 
Screw 44 is pulled tight, holding the key 29 firm 
ly in its new position. Of course, it is to be 
understood that the key 29 is placed originally 
in the keyseat 30 by means of a vertical rather 
than a horizontal movement since it is prevent 
ed from moving into and out of a keyseat 33 by 
the shoulders 46 and 47 (see Fig. 3). Preferably 
there are two sets of these adjusting Screw as 
semblies 50, one at the upper portion and one at 
the lower portion of the key 29. Such an ar 
rangement is shown in Fig. 5. 

It will be readily seen that when wear on the 
key and keySeat occurs, adjustment can be quick 
ly made to take up the play caused by this Wear 
and keep the free Swing of the end of the plow 
within safe limits. This adjustment permits the 
limitation of the movement of the plow tip to 
a range which will not include the Surface of 
the Sugar when walled up in the basket. Because 
this adjustment can be made so easily, there 
will be no extended period during which the 
uSer may be tempted to keep an unsafe unloader 
in Operation in order to reduce the expenditures 
for replacements. 

Obviously, the invention is not limited to the 
Specific shapes of key and keyseat disclosed here 
in merely by way of example as any other shapes 
Which Will perform the desired functions set 
forth above can be used as well. Moreover, any 
other suitable adjusting arrangement can be 
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used in place of the assembly 50. Various other 
changes can be made in the embodiment disclosed 
without departing from the spirit or letter of 
the invention, the scope of which is indicated 
in the appended claims. 
What is claimed is: 
1. The combination with a centrifugal ma 

Chine, of a Vertical bar adapted to be moved ver 
tically, an unloader plow attached to said bar, 
a guide-membel' for said bar, said bar and said 
guide member having vertical keyways therein 
at adjoining portions thereof, a feather key jin 
said keyways, said key having a cross-section in 
which the distance between opposite sides is much 
Smaller at the portion thereof nearer the axis of 
the vertical bar than at the portion of said key 
at the periphery of said bar and which opposite 
Sides are parallel within the keyway in said 
guide-member, and said eyways in the bar and 
in the guide-linenbei laving sides respectively 
compleineiatai to said opposite sides of said key, 
and means for adjusting the position of Said ke 
in a direction perpendicular to the axis of said 
ba. 

2. The combination with a centrifugal na 
chine, of a vertical bar adapted to be moved ver 
tically, an unloader plow attached to Said bar, 
a guide-member for said bar, said bar and said 
guide member having vertical key Ways therein 
at adjoining portions thereof, a feather key in 
Said keyways, said key having a cross-section 
in Which the distance between opposite sides is 
much snailer at the portion thereof nearer the 
axis of the Vertical bar than at the portion of 
Said key at the periphery of said vertical bar 
and which opposite sides are parallel within the 
keyway in said guide-member, and said keyways 
in said bar and in the guide-member having sides 
respectively compleinental to said opposite sides 
of said key, and lock-Screw lineans for adjusting 
the pressure of the key against the said keyWay 
in Said rod. 
3. The combination with a centrifugal machine, 
of a Vertical bar adapted to be moved vertically, 
an unloader plow attached to Said bar, a guide 
member for said bar, said bar and said guide 
member having vertical keyways therein at ad 
joining portions thereof, a feather key in said 
keyWays, Said key having a pentagonal cross 
Section and the keyway in said bar having a 
triangular CrOSS-Section in which two of the sides 
taper to a point in the interior of said bar and 
correspond in slope to two of the Sides of said 
pentagonal key and the keyway in said guide 
member having two parallel sides to engage two 
other sides of Said pentagonal key, and means 
for adjusting the position of said key in a direc 
tion perpendicular to the axis of said bar. 

4. The combination. With a centrifugal ma 
chine, of a vertical bar adapted to be moved 
vertically, an unloader plow attached to said bar, 
a guide-member for said bar, said bar and said 
guide member having vertical keyways therein 
at adjoining portions thereof, a feather key in 
Said keyways, said key having a pentagonal cross 
Section and the keyway in said bar having a tri 
angular croSS-Section in which two of the sides 
taper to a point in the interior of said bar and 
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6 
correspond in slope to two of the sides of said 
pentagonal key and the keyway in said guide 
member having two parallel sides to engage two 
other sides of said pentagonal key, and lock 
Screw means entering the fifth side of said pen 
tagonal key for maintaining a firm contact 
between Said two sides of said key and said two 
Sides of said triangular keyway. 

5. The combination with a centrifugal ma 
chine, of a vertical bar adapted to be moved ver 
tically, an unloader plow attached to said bar, 
a guide-men her for said bar, said bar and said 
guide ne(nbar having vertical keyways therein 
at adjoining portions thereof, a feather key in 
Said keyways, said key having a pentagonal cross 
Section and the keyWay in said bar having a 
trianguial cross-section in which two of the sides 
taper to a point in the interior of Said bar and 
correspond in slope to two of the sides of said 
pentagonal key and the keyway in said guide 
nenber having two parallel sides to engage two 
other sides of said pentagonal key, and lock 
Screw means for maintaining a firm contact be 
tween said two sides of said key and said two 
sides of said triangular keyway, said lock-screw 
means including a Support member, a hollow 
member threaded on the outside and screwing 
into said support member, a lock nut around the 
Outside of Said hollow member to fix the posi 
tion of said hollow member With respect to said 
Support membel, a Screw adapted to pass through 
the interiol of said hollow member and the fifth 
side of said key be in position to force the key 
against the keyway in said rod, and a locking 
member to lock said Screw in position. 

6. The combination. With a centrifugal machine, 
of a vertical bar adapted to be moved vertically, 
an unloader plow attached to Said bar, a guide 
member for said bar, Said bar and Said guide 
member having vertical key Ways therein at ad 
joining portions thereof, a feather key in said 
keyways, Said key having a pentagonal CrOSS 
section and the keyway in said bar having a tri 
angular cross-section in which two of the sides 
taper to a point in the interior of said bar and 
correspond in Slope to two of the sides of said 
pentagonal key and the keyway in said guide 
member having two parallel sides to engage two 
other sides of Said pentagonal key, and two lock 
screw means entering the fifth side of said pen 
tagonal key, One acting on the upper portion of 
Said key and one acting on the lower portion 
thereof, for maintaining a firm contact between 
Said two sides of said key and said two sides of 
said triangular keyWay. 
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