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WERTICAL ACD SLUDGEMLL 

Robert C. Hopkins, Alliance, Ohio 
Application December 15, 1945, Serial No. 635,146 

(C. 241-46) 3 Claims. 

The invention relates to rotary mills for the 
processing of acid sludge, and the like, and more 
particularly to a vertical type of mill in which the 
bearings are located entirely outside of the mill 
ing chamber. 
In the processing of fuels made up of acid 

sludge, a refinery by-product, it is found that this 
is not only the most corrosive substance en 
countered anywhere in the industry, With the eX 
ception of nitric acid pickling solution, but that 
it is also errosive on account of the near Solids 
contained in the acid sludge maSS. 
Applicant has patented, and has in operation, 

a number of types of horizontal mills, but it has 
been found by experience that the bearings and 
shaft of such mills wear out from the combined 
action of the acid and the Solids, or near solids, 
contained in the acidulated Sludge. 
The object of the present invention is to pro 

vide a mill for the processing of acid sludge, 
bunker. C. Oil and Similar materials, which will 
Overcorne the above mentioned difficulties and 
disadvantages in the use of the present types 
of mills. 
Another object is to provide a mill of this chair 

acter in which the bearings are located entirely 
outside of the milling chamber So as not to corne 
into contact with the acid sludge or other mate 
rial being processed in the mill. 
A further object is to provide a rotary mill in 

which oil under pressure is circulated through 
the bearings. 

Still another object of the invention is to pro 
vide Such a mill in which oil under pressure is 
foiced through the packing chamber surround 
ing the Shaft at the outlet end of the mill, set 
ting up a pressure to resist the out-flow of the 
acid sludge from the mill through the packing 
chamber. 
A further object is to provide a vertical mill in 
which the pressure in the milling chamber is up 
ward thereby relieving the bearings of a por 
tion of the load. 
A still further object is the provision of a mill 

of the type referred to in which the parts sub 
ject to vibration are low enough upon the founda 
tion to prevent any troublesome vibrating con 
dition. 
Another object is to provide a vertical mill 

adapted to any kind of motor drive or vertical 
Stean turbine drive and which may be belt driven 
as Well as directly by the motor. 

Still another object of the invention is to pro 
Wide a mill of the type referred to in which all 
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parts are easily accessible for inspection, adjust 
ment or repair. 
The above objects, together will others which 

Will be apparent from the drawings and follow 
ing description, or which may be later referred 
to, may be attained by constructing the improved 
vertical acid sludge mill in the manner illustrated 
in the accompanying drawings, in which; 

Figure 1 is a side elevation of a mill embodying 
the invention 

Fig. 2 a top plan view of the mill shown in 
Fig. 1; 

Fig. 3 an enlarged, vertical, longitudinal, sec 
tional view through the milling chamber and 
bearings; and 

Fig. 4 a transverse sectional view through the 
milling chamber, taken as on the line 4-4, Fig. 
3, and drawn on a larger scale than Fig. 3. 
The mill is mounted within an upright frame, 

indicated generally at 0, and the vertically dis 
posed mill housing indicated generally at , is 
shown Supported upon the horizontal bottom 
plate 2 of the frame and having its lower end 
communicating centrally with the curved inlet 
passage 3, to which is connected an inlet pipe 
i4 leading from any suitable source of acid sludge, 
bunker C oil or other material under pressure 
Which is to be processed in the mill. 
The upper end of the mill housing is pro 

Vided With an eccentric discharge opening 5 
Communicating with the upwardly inclined out 
let Opening 6 formed in the casting indicated 
generally at 1 and communicating at its outer 
end. With the discharge pipe 8 through which 
the processed material may be conveyed to any 
desired location. 
The casting it includes a base portion 9 which 

is Supported upon the upper end of the mill hous 
ing and has the concentric packing box. 20 
formed thereon. A disc platform 2, concentric 
With the base 9, is formed upon the upper end 
of the casting and has a concentric stuffing 
box 22 depending therefrom. 
The upright cylindrical bearing chamber hous 

ing 23 is mounted upon the platform 2 and may 
be attached as by the screw 24 to an angular 
CrOSS brace 25. 
Upper and lower ball bearings indicated gen 

erally at 26 and 27 respectively are located in 
the upper and lower ends of the bearing chamber 
housing and a stuffing box 28 may be provided 
at the upper end of the bearing chamber hous 
ing 23 and Surrounding the vertical shaft 29 
which extends longitudinally through the mill. 
A collar or shoulder 30 is formed or fixed upon 
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the shaft 29 in contact with the upper ball bear 
ing 26 so that at least a part of the load of the 
shaft, and milling apparatus to be later described, 
is carried by this bearing. 
The shaft extends downwardly through the 

bearing chamber and through the lower oearing 
27 and the stuffing box 22 and packing box 28, 
and the lower portion of the shaft is preferably 
reduced-in-diameter, as at 3 - and extends loingi 
tudinally entirely through the mill housing i?, 
terminating adjacent to the inlet end thereof. 
A rotary cutting unit is carried upon the re 

duced lower end portion of the shaft and may be 
in the form of a plurality of disc saws. For this 
purpose a hub 32 may be fixed upon the shaft 
as by the key 33. A shoulder 34 is formed upon 
the shaft, at the point where it is: reduced, to 
engage the upper end of the hub 32, to position 
the same relative to the shaft and an annular 
flange 35 is formed upon the upper end of the 
hub. 
A plurality of disc saws 36 is mounted upon the 

hub. and extends from the flange 35 to a point 
near the lower end of the hub, at which point a 
ringfange 3 may belocated around the hub aid 

is clamped against the adjacent end of the gang 
of disc saws as by a nut 38 threaded upon the 
lower, portion of the hub thus clamping the gang 
of saws tightly between the flange 3 and the 
ring, flange: 37. A nut 39 may be located upon 
the threaded lower end portion 43 of the shaft 
for locking the nut-33 in: adjusted position-upon 
3the hub. 
A plurality of attrition chambers & may be 

sformed; Within the housing by site2.Éns of longi 
tudinal partition walls is 2-aiad tranverse partition 
walls: 3 extending inward from the shot:Sing to 
as point closely adjacent to the pairipheries of the 
v-gang of saws 38. 

For the purpose of maintaining a constant cirr 
iculation. Of' lubricating oil inrough and around 
$the bearings 23 and 2', means may be provided 
ifor-pumping oil under pressure through the bear 
ing chamber 23, and in the drawings: this means 
is shown as an oil: pump indicated generally at 
$635 having iani oil pipe is connected thereto for 
pumping oil into the beairing, chaniber 2s at 33, 
raid a braich of Said.pipe for pumping oil above 
$the upper bearing 26, and a return pipe 43 for re 
"turniiag oil fron the bearing charnber to the 
spunp: 4. 

If desired, a pipe 89 may lead from the pump 
(43 or fren a second pump, for pumping oil into 
the central portion of the packing chain ber 23 
in Order to maintain a pressure therein to resist 
the out-flow. of acid sludge around the shaft at 
the upper end of the mill housing aid into the 
spacking chamber. 

This vertical mill is adapted to any kind of 
inotor drive, vertical steain turbine drive- or may 
ibe belt driven. For the purpose of illustration, 
a motor 5 is shown directly connected to the 
upper end of the shaft, preferably through a 
clutch St. A-pressure gauge 52 imay be provided 
for the milling chamber as well as a thermometer 
53, and a sight gauge 54 may be provided upon 
"the beairing : chamber to indicate the oil level 
litherein. 
iFrom the above it will be evident, that the 

'upper-ball bearing 23; carries at least, a part of 
"the weight of the shaft and the saw assembly, 
:-and-pait of they weight.thereof. Will be Supported 
by the upward-pressure of the material being 
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4. 
and discharges from the upper end thereof. Also 
the upward flow of the material being processed 
through the Sectional attrition chambers is good 
practice in any reduction machine. 

It will also be obvious that there is no contact 
of the material being processed with the bearings 
and this is especially important where acidulated 
Substances are being processed and in the prepa 
ration of foods. 

it will further be seen that the circulation of 
lubricant in the bearing chamber has a tendency 
to keep the lubricant in a state of uniform mix 
ture as well as to hold it at a minimum tempera 
ture, the running shaft and bearings tending to 
warm up the lubricant while the circulating 
pump and the volume of oil act as a temperature 
adjustment. 

I-claim: 
1. Apparatus of the character described com 

prising a Support, Vertically Spaced ball bearings 
carried by the support, a bearing chamber 'en 
closing the bearings; and means for circulating 
lubricant under pressure through the bearing 
chamber, a 'cantilever rotatable, vertical shaft 
having its upper end portion journalled in said 
bearings, the free end of the shaft extending 
downwardly beyond the bearing, rotor mounted 
upon the free end of the shaft, a housing enclos 
sing the rotor, a packing box surrounding the 
shaft at the upper end of the housing, means for 
admitting oil under pressure to the packing box 
and means for passing liquid upward through the 
housing thereby, Supporting a portion of the load 
of the shaft. and rotor. 

2. A rotary mill including a vertical, cylindri 
cal mill housing having a centralinlet at its lower 
end and an eccentric outlet at its upper end, a 
Vertical shaft located through the upper end of 
the housing and terminating at its lower end 
"Within: Said inlet, a. cylindrical. gang. Of-disc. Saws 
in Quinted lapon the shaft, within the mill housing, 
a packing box surrounding the shaft at the upper 
end of the housing, a platform surrounding, the 

a shaft: at: a point Spaced above said packing box, 
: means upon the top of the housing supporting 
the platformin Spaced relation, above said pack 
.ing box, an upright-cylindrical bearing chamber 
mounted upon Said platform and Surrounding the 
shaft, Spaced ball bearings in opposite ends of 
the bearing: chamber, the shaft being journalled 
in Said ball bearings, a stufing box: at each end 
of the bearing chamber and means for maintain 
:iing the bearing chamber filled with oil under 

55: preSSure. 
3. A rotary; milliincluding a vertical, cylindri 

'..cal iailhousinghayilagiacentral inlet at its lower 
gend and an eccentiric: outlet:at its uppel, eld, a 
vertical Shaft located through the upper rend of 
the housing 2 and terminating at its lower end 
within Said inlet, a cylindrical gangs of disc: saws 

- A332. Inted upon'the shaft within the: mill housing, 
a packing box surrounding the shaft at the upper 
end of the housing, a platform surrounding the 
Shaft at a point, Spaced above said. packing box, 

- means, upon the top of the housing supporting 
the platform in spaced relation above said pack 
ing box, an upright cylindrical bearing chamber 

: mounted upon said platform-and-surrounding the 
Shaft, Spaced ball: bearings in opposite...ends of 

: the bearing chamber, the: shaft being journai.ied 
iii. Said ball bearings, a stuffing box at each end 
of the bearing-changer and-imeans for:maintain 

'hilled which enters the naill- at the lower tend 35 sing the bearing &chanaber "filled with , oil, under 
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