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This invention relates to centrifugal machines 
and particularly centrifugals of the gyratory sus 
ended type, such as are employed in the treat 

ment of sugar, starch, chemicals or like mate 
5 rials, which are usually required to carry fairly 

heavy loads of material to effect separation of the 
liquid from the solid content thereof. Among the 
objects obtained by the present improvements 
may be mentioned the smooth running of the 
machine and the efficient transmission of power 
thereto through a novel and simple mounting of 
the basket shaft and suspension head, the safe 
guarding against explosion due to heat or sparks 
from the brake when materials are being treated 
which give off a vapor or gas that forms an ex 
plosive mixture with air, the simple and con 
venient application of a cooling medium to con 
Vey away heat from the brake drum, the absence 
of chattering or pounding on the ball joint bear 
ing, the easy and effective provision of complete 
lubrication for the shaft bearings, the increasing 
of head room above the center of oscillation in 
order to reduce the overhead distance and the 
supporting of the gyratory head in a manner to 
more widely distribute the heavy weight of the 
machine on its suspension surface to avoid rapid 
and excessive wear at that point. 
These and other features of the invention will 

be described in detail in the following speci?ca 
“0 tion and will be de?ned in the claims hereto an 

nexed. 
In the accompanying drawings I have illus 

trated a centrifugal machine containing in sim 
ple and practical form the improvements forming 
the subject matter hereof, including modi?ca 
tions of the speci?c forms thereof capable of al 
ternative use, in which drawings. ' 

Fig. l is a vertical central section showing the 
driving mount of a suspended centrifugal with 
the medial portion of the basket shaft broken 
away to permit larger scale illustration. _ 

Fig. 2 is ,a plan view with the cover or top of 
the hanger removed to illustrate the brake mech 
anism, the casing or hanger being shown in hori 
zontal section below the level of its supporting 
?anges. 

Fig. 3 is a detail view showing a suspension 
construction like that shown in Fig. 1 but pro 
vided with an air circulating and cooling means, 
instead of the Water cooling means shown in 
Fig. 1. 

Fig. 4 is another modi?cation showing a down 
turned belt drive pulley coupled to the upper 
end of the basket shaft with the brake drum 
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carried upward somewhat above the upper end 
of the basket shaft. 7 

In the practice of the invention as illustrated 
in Fig. 1 and partly in other ?gures of the draw 
ings, I employ a ?xed suspension hanger l se- 5 
cured to any suitable overhead structure and sup 
ported by lateral ?anges at its upper edge, as 
illustrated at la, and having also an inwardly and 
upwardly turned annular ?ange 2, which is pro 
vided with an inner annular surface at 2*L for 
engaging a yielding buffer ID that is interposed 
between a member of the oscillatory bearing head 
6 and the surface 2a to yieldingly oppose the os 
cillation of the suspension head which forms the 
support for the gyratory basket shaft l2. 
Supported on and secured to the upper face 

of the annular ?ange 2 is a socket seat member 3, 
whose inner concave surface is spherically curved 
to form a supporting spherically curved segment 
or seat that engages the underside of a similarly 
curved ball element 6 of the gyratory suspension 
head element 5. 
The suspension head 5 is of substantially tubu 

lar form and contains upper and lower antifric 
tion roller bearing races 1 spaced axially a sub 
stantial distance apart to afford a substantial le 
verage for receiving the radial thrust of the bas 
ket shaft as it oscillates. Between these two 
antifriction bearing elements 1 there is provided 
a ?anged sleeve 8 which rests upon an antifric 
tion thrust bearing element 9 supported on an 
intermediate internal ?ange 5a of the suspension 
head. Oil retaining annular cap members I l are 
bolted to the upper and lower ends of the tubu 
lar bearing head and serve to retain the radial 
bearing races 7 in position. The intermediate 
thrust bearing 9 has its lower race spherically 
curved about the center of gyration to allow the 
roller thrust bearing slight accommodation or 
self-adjustment to meet the stresses of the gyrat 
ing shaft. ' 

An oil retaining cup I3 is secured to a ?ange of 
the shaft immediately below the lower end of the 
suspension head to overlap» the lowerv end thereof 
and an oil scoop‘ tube l4 projects into the annular 
space formed by the cup l3 to receive the oil 
therefrom when the machine is rotating and force 
it up through the vertical oi-l duct 5b to‘ supply 
lubrication to the upper and the thrust bearings. 
In the present construction the spherically 

curved ball member 6 of the suspension head is 
described on an unusually large radius, so that 
the center of this bearing and supporting surface 
will be located at or very close to the upper end 
of the basket shaft to which is attached a driving 
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‘ ?xed inclined annular face of the hanger flange ‘ 

'20 

30 

2 , 7 

coupling member l5. Furthermore, the unusual 
diameter of the bearing ball element affords an 
unusually wide area of support on the hollow seat 
member 3 of the hanger land avoids excessive 
wear that is experienced when this supporting 
ball element curves abruptly upward and also 
permits the truncating of the spherical head, as 
well as of the spherically curved seat some dis 
tance below the equatorial plane thereof so that 
the driving power, whether from an' overhead 
shaft rotating about a ?xed axis or from a down 
turned belt pulley, can be applied at substantially 
the plane of the center of oscillation. V . 
To check excessive oscillation, the annular 

buffer Ill, whose internal and external resistance 
faces are obliquely inclined to the axis of the 
basket shaft, is interposed betweenthe rigid or 

2 and the frusto-conical face of a sleeve or collar 
20 surrounding the cylindrical portion of the gy 
ratory head and forced into tight compression 
against the adjacent face of the yieldingbuffer 
‘Iii by means of a follower nut 2 I, which engages 
the threaded exterior'of the suspension head 5 
and can be screwed upward to» secure any de 
sired degree of compression of the buffer through 
the medium of the buffer-engaging collar 20. _ The 
nut may be fastened in place by providing it with 
split jaws 2 la that may be drawn together tightly 
by'a tangential bolt to clamp the nut in any de 
sired position‘of adjustment. It willbe observed 
that by reason of the frusto-conical outer and 
inner faces of the elastic buffer [0 in engagement 
with similar frusto-com'cal faces on the collar 20 
and the'hanger flange 2, ‘two very advantageous 
effects-are produced. In the ?rst place, the nat 
ural, tendency, of the gyrating V centrifugal basket 

7 to lift from its seat and cause chatter is overcome 
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because the buffer, by its compression, tends to 
keep the ball head snugly engaged with'its spher 
ical seat; and in the second place, owing to ‘this 
arrangement and relationship of the buffer, the 
buffer experiences only a direct‘compression in 
the'direction of sway of the abutting'part of the 
suspension head without causing a rubbing and 
twisting'of the rubber between its con?ning faces, 
which is a proli?c source of deterioration of the 
elastic buffers as’ heretofore used in this class of 
.centrifugals. Compression is normal to the radii. 
The foregoing construction, in which the sus 

pension ball is designed to locate the center of 
oscillation at the'upper end of the shaft, per~ 
mits theuse of-a downwardly turned brake drum 
comprising the flat'?a-nged disc or spider 29 and 
the cylindrical member 2984 around which external 
brake bands 30 are carried, as shown in Fig. 2. 
This construction permits the use of relatively 
light pressed 'metal'brake drums which, may be 
Secured to the shaft through the medium of a 
flanged collar 3l7secured around theupper end 
of the shaft, the collar in this case having a hol 
low center for the insertion of the coupling mem 
ber l5, when it isvdesired to drive the centrifugal 
from an overhead shaft 26 passing through a 
stuffing box or gland 21 in the enclosing cover'28. 

It will be observed that the suspension head 
7 and the underneath buffer form a perfect seal 
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against the circulation of air into the hollow 
.hanger which encloses the brake elements, while 
the cover 28 seals the upper portion of this cham 
ber against the circulation of air as well as the 
penetration of dust or foreign particles that might 
adverselyv affect the brake drum surface or any 
bearing surfaces. By' thus sealing the brake 
mechanism and the bearing portion of the head 

2,040,361 
against communication with the surrounding at 
mosphere, all danger of igniting an explosive 
mixture of air and chemicals by the heating or 
sparking of the brake is completely eliminated. 

Furthermore, this enclosing hanger makes it 
possible to provide a very simple and effective 
means of cooling the brake drum. As shown in 
Fig. 1, a nipple 32 is tapped into the bottom of 
the casing or hanger I and into it are threaded 
the nozzle pipe 33 and a supply pipe 34 for de— 
livering a spray of cold water against the interior 
of the brake drum. To prevent spattering of the 
liquid into the bearing seat an annular ?n or 
?ange 35 is extended down from the horizontal 
member 29 of the brake drum so as to overlap? 
the outer end of the suspension seat 3. 
'An off-take pipe 36 is also tapped into the‘ 
bottom of the hanger to carry off to any desired 
point the drum cooling water supplied by the‘ 
pipe 34. The brake drum is preferably provided 
‘at its lower inside edge with 
projecting flange 2911 to allow the building up of 
a ?lm orring of water on the inside of the brake 
drum to increase the cooling eifect.' ‘ 
The overhead driving-or power shaft 26, which 

is coupled at its lower end by a ?exible coupling 
member 25 to a similar toothed coupling secured 

a short inwardly‘, 
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around the upper end of the basket shaft, may ' 
be driven by any desired application of power, 
whether a belt pulley, electric motor or otherwise. - 
The centrifugal basket A may be of any suit 

able form or construction and may be secured to 
' the lower end of the basket shaft in any desired 
manner 
In Fig. 2 is illustrated a simple form of band 

brake comprising a flexible band 40, preferably 
anchored to a bolt 41 mounted in a side wall of 
the hanger Ito oppose a yielding resistance to the 
pull of the brake band through the medium, of a 
compression spring Ma. The free end of the 
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brake band is attached to a short arm 42, that is . 
fastened to a vertical spindle 43 passing through 
a close ?tting or packed opening in'the bottom 
wall of the hanger I, was to present an external 
portion for actuating it to set or ‘release the brake. 
.The suspension head construction shown in 

Fig. 3 is similar to that shown in Fig. 1, but in; 
stead of using a cooling medium of water for 
cooling the brake drum, provision is made to cool 
the drumby the ?ow of 
outlet pipes 45 and 46. 
effected by striking up from the outer area of the 
horizontal member 41 of the brake drum spider 
an annular series of-vanes 48, which are inclined 
forwardly in the direction of rotation of the bas- ' 
ket shaft to force airdownward through the in 
side of the brake drum to the outlet pipe 46, the 
air passing. through the openings formed by strik-' 
ing up the vanes 
as between the air cooled and the water cooled 
type, is the conversion of the flat top memberof 
the brake drum, which connects it with the brake 
shaft, into’ an air circulating fan and the provi-' 
sion of larger inlet and outlet pipes for the ?ow 
of air instead of water. ' ' ' 

In Fig. 4 I have illustrated a further modi?ca-r 

air through inlet and ' 
The air circulation is. 

48. The only change involved, ' 
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tion utilizing the-same arrangement of bufferand V 
hanger for abelt driven centrifugal, in which the 
belt pulley is attached directly to the upper end 
of the shaftinstead of'transmitting the drive to 
the basket shaft through the medium of an over 
head coupled shaft 26. a ' . 
' In this‘arrangement a flanged driving head 50 
is secured to the upper end of the shaft and to 
its horizontal member are bolted, preferably by 
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2,040,1351 
a common set of bolts, a downturned belt pulley 
5| and an up-turned brake pulley 52. To allow 
the driving belt 53 to pass to an external drive 
shaft there must of course be openings or slots 
formed in the ‘?xed hanger 54, so that this-form 
of device, although providing an enclosing hanger 
for both the belt pulley and the brake drum and 
brake, does not effect complete sealing of the 
hanger forming the hollow casing. 

Interposed between the parallel horizontal por 
tions of the belt pulley 5| and of the brake drum 
52 are a series of spacing washers or rings 56, 
which allows circulation of air between the 
brake drum element and the belt pulley element 
to avoid undue transmission of heat from the 
brake drum to the belt pulley. The resistance 
buffers II] are of the same form previously de 
scribed and are interposed between opposed frus 
to-conical faces of a buffer-compressing member 
51 and an inturned ?ange 54a of the hanger. 
The downward thrust or weight of the centrif 
ugal is sustained ‘by upper and lower bearing 
races 59 which afford a combined radial and end 
thrust support for the shaft. A cover 60 protects 
the brake drum from dust, dirt and fumes. 
Although in this form of belt drive illustrated 

in Fig. 4 openings will be left in the hanger, 
which forms the casing, for the passage of the 
belt, it is still possible to seal the brake elements 
against the entrance of explosive fumes or dirt 
by providing a ring 6| projecting inwardly from 
the casing or hanger adjacent to the brake drum 
and provided with a sealing felt 62, which forms 
light contact with the revolving vdrum. 

It is of course obvious that the drum or pulley 
5| might equally serve as a brake drum, as in 
Fig. 1, while the upper element 52 could be uti 
lized as a driving member for imparting torque 
to the basket shaft, rotary motion being trans 
mitted to it by any well known form of driving 
means from an overhead drive shaft. It will also 
be understood that the annular buffer may be 
severed on one side or at several places to permit 
ready insertion between the hanger and the gy 
ratory head without dismounting the centrifugal. 
Whether made in one piece or in segments, the 
action will be precisely the same. 
What I claim is: 
1. In a driving mount for a suspended gyratory 

centrifugal, the combination with a ?xed hanger 
provided with a spherically curved socket member, 
a gyratory suspension head provided with a sim 
ilarly curved suspension ball member seated in 
said socket to permit oscillation of the head 
against yielding centralizing resistance, an an 
gular conoidal buffer engaging the head below 
said ball member, a vertical basket shaft revolu 
bly supported centrally of said suspension head 
by radial and thrust bearings inside said head 
and below the center of gyration, a drive trans 
mitting member secured to the upper end of the 
shaft above the upper edges of the bearing ball 
and socket members at substantially the equato 
rial plane of the spherically curved surface of said 
ball and socket members, whereby the driving 
torque is applied outside and above the ball and 
socket members and in substantially the plane of 
the center of oscillation of the centrifugal. 

2. In a driving mount for a suspended gyratory 
centrifugal, the combination with a ?xed hanger 
provided with a spherically curved socket member, 
a gyratory suspension head provided with a simi 
larly curved suspension ball member seated in said 
socket to permit oscillation of the head against 
yielding centralizing resistance, a vertical basket 

33 
shaft revolubly supported centrally of said sus 
pension head by radial and thrust bearings inside 
»said head and below the center of gyration, the 
‘said spherically curved bearing faces being de 
scribed from a center outside of and above the 
_upper level of said ball member, and a drive trans 
mitting member secured to the basket shaft at 
approximately the level of the center of oscillation 
for transmitting torque to the basket shaft at sub 
stantially the plane of the center of oscillation. 

3. In a driving mount for a suspended gyratory 
centrifugal, the combination with a ?xed hanger 
provided with a spherically curved socket member, 
a suspension head provided with a similarly curved 
ball member adapted'to be seated in said socket 
to afford oscillatory support for the centrifugal, a 
central ‘basket shaft revolubly supported in said 
suspension head against radial and axial thrust, 
an ‘annular elastic buffer arranged below the sus 
pension ‘ball member, said buffer ‘being interposed 
between a frusto-conical face of the ?xed hanger 
and an opposed frusto-conical face surrounding 
the lower portion of the suspension head and 
thereby opposing its compressive resistance in a 
direction substantially normal to the radii of the 
~fr-usto-conical resistance surfaces between which 
said buffer is interposed. 

4. In a driving mount for a centrifugal, the 
combination with a ?xed hanger provided with a 
spherically curved socket, a gyratory suspension 
head provided with an external spherically curved 
suspension ball member seated in said socket to 
permit oscillation of said bearing head, said bear 
‘ing head being provided below said suspension 
ball member with an external axially adjustable 1‘ 
buffer-engaging member provided with a frusto 
conical buffer-engaging surface, a centralizing 

- annular buffer interposed between said frusto 
conical surface and the opposing surface of the 
hanger, means for adjusting said buffer-engaging 
member upward to secure the desired degree of 
compression of the buffer and thereby insure the 
bearing head against lifting from its seat under 
the stresses of the oscillation of the centrifugal. 

5. In a driving mount ‘for a centrifugal, the 
combination with a ?xed hanger provided with a 
spherically curved socket member, an oscillatory 
suspension head provided with a similarly curved 
external suspension'ball member, an annular cen 
tralizing conoidal elastic buffer interposed 'be 
tween the lower portion of the suspension head 
and an opposing surface of the ?xed hanger, a 
vertically adjustable frusto-conical compression 
ring surrounding the ‘lower portion of the head 
and forming means for compressing said elastic 
buffer, thereby producing both a resistance to the 
oscillation of the centrifugal and preventing the 
lifting of the bearing head from its socketed seat. 

‘6. In a suspended centrifugal the combination 
with a ?xed hollow hanger provided with a ‘spheri-l 
cally curved suspension socket interiorly thereof, 
of an oscillatory suspension head provided with a 
ball member adapted to be seated in said socket 
for support, a basket carrying shaft revolubly sup 
ported against lateral and vertical thrust by rotary 
bearing elements mounted in said suspension 
head, brake elements comprising a brake drum 
secured to the upper end of said basket shaft, and 
a stationary brake element movable into and out 
of frictional engagement with the periphery of 
said drum, both brake elements being located in 
side said hollow hanger to permit enclosure of the 
brake elements in order to exclude the entrance 
of dust or the like to the brake surfaces. 

7. In a suspended centrifugal the combination 
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7 and the outer wall of the hanger. 

with a .?xed hollow hanger comprising an outer 
wall andian interior annular wall spaced there 
from and provided at itsupper edge with a spheri 
cally curved socket member, of a gyratory suspen 
sion head seated in said socket member to permit 
oscillation in all directions, .a centralizing buffer 

> interposed between'the head and the hanger below 
said suspension seat, a central basket carrying 
shaft supported against radial'and axial thrust 
by bearings located in said head, a brake drum 
secured to the .shaft above the suspension seat 
and comprising a horizontal spider, and a down- 7 
war-dly turned cylindrical “member and a band 
brake surrounding said drum between'the drum 

,8. In a suspended centrifugal the combination 
with a ?xed hollow hanger comprising an outer 

' wall and an interior annular wall spaced there 
' from and provided at its upper edge with a spheri 
:cally curved socket member, of a gyratory suspen 
sion head seated in said socket member, to permit 
oscillation in all directions, a centralizing buffer 
interposed between the head and the hanger'be- . 
low said suspension seat, a central basket carry 
ing shaft supported against radial and axial thrust 
by bearings located in said head, a brakedrum 

' secured to the shaft above the suspension seat 
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and comprising a horizontal spider, and a down 
wardly turned cylindrical member and a .brake 
element surrounding said drum between the drum 

. and the outer wall of the hanger, and means for 
directing a cooling medium against the inner 
surface of said drum when the centrifugal is 
rotated. - - / 

9. In a suspended centrifugal the combination 
of a ?xed hollow hanger provided with an'in 
terior' spherically curved socket member, an OS 
cillatory suspension head seated in said socket 
for support, a central basket shaft revolubly 
mounted in bearings carried by said suspension 
head, coacting brake elements secured, respec 
tively," to said shaft above said suspension head 
and to said hanger, a'cover closing the upper 
end of said hanger and forming in conjunction 
,with the ball and socket jointva brake-enclosing 
casing secluded from the surrounding atmos 
phere, whereby the penetration of explosive fumes 
to the brake elements is prevented. ' 

10. In'a suspended centrifugal thecombina 
tion with a ?xed hollow hanger provided with 
an interior suspension socket, of a gyratory head 

7 provided with an external ball surface adapted 
to be seated in said socket to permit oscillation 
in all directions, a basket shaft revolubly mount 
ed in said gyratory head to oscillate in unison 
‘with said head against’ yielding centralizing re 
sistance, a brake drum secured to said shaft above 
the bearing seat and extending down into said 
hanger, means for supplying a'stream of cooling 
?uid against the interior of said brake drum, and 
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-.a,conduit for conducting ‘the “fluid away from 
said hanger, an external brake band movable 
to and from frictional engagement with the pe 
riphery of said brake drum. ‘ ' 

a 11. In a suspended centrifugal the combination 
with a ?xed hollow hanger ‘provided with an 
interior suspension socket, of a gyratory suspen 
sion‘head having a ball surface’ seated in said 
socket to permit oscillation .in all directions, a ' 
central basket shaft revolubly supported in bear 
ings carried by said suspension head; means lo 
cated below the ball and socket- suspension for 
opposing yielding resistance to the oscillation of 
the head and centrifugal, a downwardly turned 
belt pulley secured to the upper end of the basket 
shaft and surrounding the: centerlof oscillation, 
an upwardly projecting brake drum, and a sta 
tionary brake member arranged to be, moved into 
and out of engagement with said drum. 

12. A driving mount for a gyratory centrifugal‘ 
‘embracing a hanger provided with a spherically 
curved suspension socket, a gyratory suspensionv 
head comprising a tubular member containing 
anti-friction bearing elements, and a suspension 
ball memberprojecting outwardly and upwardly 
from the upper end of said tubular member 
adapted to be seated in said socket, a centrifugal 
basket shaft centrally supported in said bearing 
elements, and a drive transmitting member se 
cured to the upwardly projecting end of the 
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basket shaft- at substantially the level of the . 
center of oscillation, and means for opposing a 
centralizing but yielding.v resistance to the oscil 
lation of said-head and basket shaft. I 

~ 13.» In a suspendedcentrifugal, the combina 
tion. with a revoluble basket shaft, of an oscil 
latory head provided witha suspension ball mem 
her for revolubly supporting said basket shaft and 
permitting it-to gyrate,» a ?xed hollow hanger . 
‘provided with a suspension socket affording uni 
versal joint support for the ball member of said. 
head, a cover forming. in conjunction with said 
hanger an enclosing case, coacting brake ele 
ments located‘ inside said casing, one of ‘which 
is secured to said‘shaft andithe other of which 
is operable from outside said casing for stopping 
the centrifugal. ~ 

14. In a driving mount for’ a centrifugal, the 
combination with a gyratory revoluble basket 
shaft, of a gyratory head for revolubly support 
ing said basket shaft for oscillation, a hollow 
hanger in which said head is supported for oscil 
lation, said hanger being provided on itsopen 
side with a closure to prevent communication of 
the surrounding atmosphere with its interior, co 
actingbrake elements located interiorly of said‘ 
hanger, one of which is operable from the outside 
to stop the centrifugal. ' ' 

FRANK I. WILLIAMS.’ 
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