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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 entlrel'y outside of the mill-
ing chamber.

N

_parts are easily accessible for mspectmn adjust- ”

“ment or repair.

In the processing of fuels made up of . acid

shudge, 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-

The above objects, together will ethers wh:tch

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 lllustrated

~ in the accompanying drawings, in which:

ception of nitric acid pickling solution, but that jo

it is also errosive on account of the near solids

contained in the acid sludge mess
Applicant has patented, and has in oper atmn

a number of types of horizontal mills, but it has

been found by experience that the bearings and
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shaft of such mills wear out from the combined

- action of the acid and the solids, or near sehds
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
overccme the above mentioned difficulties and
.desadventages in the use of the present types
of mills. |

~ Another object is to provide a mill of thls char-
acter in which the bearings are located. entirely
outside of the milling chamker so as not to come

‘into contact with the acid sludge or ether mete-—-

‘rial being processed in the mill.
‘A further object is to provide a retary mill in

which oil under pressure is e1rcu1eted through

the bearings.

Still another obJeet of the mventlen is to pro-
vide such & mill in which oil under pressure is
forced through the packing chamber surround-

ing the shaft at the outlet end of the mill, set-
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Pigure 1 is a side elevatlon of a m111 embedymg |
the invention:
Fig. 2 a top plan view of the mill shown 1n

Pig, 1;

- Fig. 3 an enlarged vertmel lene'ltudma,l Sec-

tional view threugh the mllllng ehamber and |

bearings; and
Fig. 4 a transverse sectlonel view thmugh 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,

_mdleeted generally at 10, and the vertically dls-'

posed mill housing indicated generally at 1l,

shown supported upon the horizontal bettom

- plate 12 of the frame and having its lower end

25

communicating centrally with the curved inlet

passage 3, to which js connected an inlet pipe

14 Jeading from any suitable source of acid sludge,

~ bunker C oil or other material under pressure

30
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- which is to be processed in the mill.

The upper end of the mill housing {1 is pro-
vided with an eccentric discharge opening 5
communicating with the upwardly inclined out-

let opening 16 formed in the casfing indiosated |

generally at {1 and communicating at its outer
end with the discharge pipe (8 through which
the processed material may be conveyedl to any

- desired location.

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 premde a. vertical m111 in
which the pressure in the milling chamber is up-
ward thereby relieving the beel mgs of a per-
tion of the load.

A gtill further object is the prowsmn of a mill

of the type referred to in which the parts sub-

40 formed thereon. A disc platform 21,

The ecasting 17 1nc1udes & base portmn 9 Whmh . -
1is supported upon the upper end of the mill hous-

ing Il and has the concentric packing box 20
concentric
with the base 19, is formed upon tne upper end

- of the casting 1T and has a eoncentrm stufing

45

ject to vibration are low enough upon the founda-
tion to prevent any troubleseme vibrating con-

dition. |
Another object is to prewde a veltwel mlll

as well as directly by the motor.

vide a mill of the type referred to in thh_ all

| - 50
adapted to any kind of motor drive or vertical

steam turbine drive and which may be belt driven

box 22 depending therefrom.

The upright eylindrical bearing chamber hous-
ing 23 is mounted upon the platform 21 and may

‘be attached as by the screw 24 to an angular-_ |

cross brace 25,
Upper and lower bell bearings mdmated gen—
erally at 28 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
Still another object of the invention is to pro-
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which extends longitudinally through the mill.
) A collar or shoulder 30 is formed or fixed upon




3

thé shaft 29 in édntact 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 descrlbed

“is carried by this bearing.
- The shaft extends dﬂwnwardly through the

bearmg chamber and through the lower ﬂearmg--

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. exiends longi-
 tudinally entirely through the mill housing ‘il,
| termmatmg adjacent to the inlet end thereof.
A rotary cutting unit is carried upon the re-
duced lower end portion of the shafl and may be
in the form of a plurality of disc Sa,WS.
purpose a hub 32 may he fixed Uupon the. shaft
as by the key 8§3.

engage the upper end of the hub :

oor-this

A shoulder 34 is formed upon )
the shaft, at the point where:it -is-réduced, to
32, to position
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.and discharges from the upper end thereof

4
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 cbvious that there IS no contact :

of the material being processed with the bearings

and this is especially important where amdul&ted_-
substances are being: pmcessed and in. the prepa-~

' -ration .of foods.
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It will/further be seen. that the: clrculatlon of

“Tubricant in the bearing chamber-has a tendency

the same relative to the shaft and an annular

flange 38_1s. formed upon the upper end of the

“hib.
A plurahty of dlSC SAWS .3

:near: .the lower end of’ th'fl hub, at which point &

rring fiange 37.may be located around the hub and

sclamped-against . the adjacent -end of the gang
~ of discsaws as by.a.nut 38 threaded upon the

| o is mounted upbn' the.
_' hub and extends from . th*, flange 38 t0 a .point

20 .'__Drlsmg a. support,. Vertrcally spaced ball bearings’

-1 to keep the lubricant in a state of uniform mix-
ture as well as to hold it at a minimum tempera-
“ture,'the 1
~Warin up -the lubricant while the circulating
- pump and the volume of oil act as a tempera,ture -
- adjustment. | | o

running shaft and bearings tending to

I.claim:
‘1, "Apparatus of the character descnbed com-

-~ earried ‘by-the support, a: beamng chamber-en-

closing : the “bearings “and -means ‘for ¢ire ula,tmg.."

“lubricant “under - pressure - through the - bearing

Jdower, portion.-of the hub thus clamping the gang

“of saws tightly between the ﬂange 258 and the
(ring . flange:37. A nut .38 may be i
the threaded lower end portion 45 of the.shaft
.for 1@01{1110' the: nut % in. adjusied, pasﬂ;mn upon

- tthe hub. |
A plurallty of attntmn chambers
formed -within the  housing - by means of longi-
| tudmal nartition-walls £7-and-tranverse par twmn
walls A3 -extending inward - from -the - 1o asing
sarpoint closely radJ_acent_.to,t_hu; aripheries ¢i the

' '-'fvgang of-saws 38.

- Forrthe purpose of: maintaining a a::mwstant gir-
reulation of lubrieating oil:through and ar ound
ithe bearings 28&.and 27, means may be provided
ifor-pumping oil under pressures through the bear-

ing ehamber 23, and in the drawings: this means: .

‘is :shown-as.an oil:pump indicatesd . cenerally af
384 :having ;anioilpipe 45 . connected thereto: for
pumping oil .into the bearing chamber as at
~~and a branchiofisaid pipe for pumping oil above
‘the-upper-bearing 28, and a return pipe 43 {or re-
- ~turning :oil - fr@m uhe .b-ﬂarmg ﬁaa*nbur 0 the
-vpump: A8, L
- I desired, a- plpe 49 may 1 ad imm the pﬂmp
- o88uor from g second pump,:for pr lmpmﬂ* oil. into
ithe ‘eentral portionef the packing chamber 20

in order to mamtam 2 pressure therein to resist

ccated. upon 90

d'h_—:, )

20

chamber, a- canullever rotatable, ‘vertical - -shaft

-having its upper end, portlen Joulnalled in said
‘bearings, the free end of the shaft extending
"downward V. bevond ‘the bearing,:rotor mounted |
upon.the free end.of the shaft, a’ housing enclos-
_.ing the rotor, a packmg box surrounding ‘the -
_¢haft at the upper.end of the houqmg, means for

- admitting oil under_pressure to' the packing box.

a1 . maj be';—;?;g 5. |

140

and means for. passing liguid upward through. the

- housing thﬂreby supporting. a portion of the load
.of the sha,ft and rotor |

c:a] m.ﬂ.l housmg h&vmg a central mlet at its 1owel

end and an ececentric.outlet at its upper . end, a - i
vertical shaft .located. through .the upper end of

tixe ‘housing and . termmatmg at -its . lower end

-within: said inlet,-a. cylindrical-gang of- disc.saws.
-moeunted upon the shaft within the mill housing,

- pa,ckmg box surreunding.the shaft at the upper -

end of the housing, a platform sulmundmg the

-shaft-at-a point spaced:above said: paeking. box,
‘means upon-the top.of-the hﬁumng su)portmt,.

- the: Ulauform in-spaced relabmn above said-pack-

.55

:the-out-flow:of acid sludge around the shaft at

~ the:upper-endiofithe mﬂl hou szﬂg a:zd into:the
| packmg chamber.

AThis wvertical mill is- adapted to any kmd of -

lmetor drive, vertical-steam turkine drive or may

shefbelt driven. For the purpese of illustratien,
~a motor 58 is shown:directly iconnected:to the

- -upper tend -of ‘the :§haft, preferably through a
veluteh S,
for:the milling chamber as well: as a thermometer
83, and a- sight gauge 54 may ke provided upon
__ -the ‘beéating : chamber : to indicate 'the 01l level
therem

‘From .the - above it will be e fldeﬂt that ‘the

Alpressuresgauge 52 may: beiprovided

60
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n

“upper-ball bearing 2§ carries at.least -a part of

-the weight of the:shaft and the saw assembly,

sand:-part '6f thevweight: thereof will be supported
“by-the: mpward Ppressure  of -the material being

ing:bhox,-an upright: cylindrical bearing ehamber

mounted upon said platform and:surrounding the

 shaft, spaced bhall bearings:in-:opposite -ends of
the bearing: chamber the:shaft being journalled

in said bhall bearings, a stuffing box-at each end

-cof the béaring chamber and means for mainiain-

‘ing :the hearing cham}aer- ’illﬂd Wlth oil urider
pressure. | --

23, A rotaly mlll mcludmg & \fGI'hluf:Ll cylmdrl— =

-_cal miilhousing-having-a:central inlet at its lower
rend -and: an eccentiic: outlet xat-its: upper

eng,ra
vertical shaft located through the upper:
-the - housing :and + terminating at its -lower end

-within-said:inlet a eylindrical gang-of :dise: SaWs
-moaunted: upon' the: shaft awithin: the:milt: fwusm

a, pacl«tmg box surroundmg the shaft at Lhe Lp!ae;

-end -of «the ‘housing,‘a platiorm :surrounding: the |
----snaft a;t a, point spaced aboversaid. packing:box,
_---the platform in:spaced relation above said pack-

sans.upen :the:tep:of theshousing -supporting

ing box, an upright cylindrical hearing chamber

-mounted u upon said-platiorm. and:-surrounding. the
- shalt,’ spaced  ball *bearings -in onpoolue :erids of
 ‘the bearingchamber, the

Shﬂ;lh being journalied __
in said ball bearings, a=stuffing box: at: eachiend

Of t"lf:‘ bearing-ehamber and: means 1Or: malr’l’(}am- -

imzlled Wwhich - emers the mill-at - the lower ~end - 'a’ mﬂ' the bearmg ~Gha,mbel“ ﬁlled mth Oil under'

“end- ef- |
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- Dbressure, and means for admitting 011 under pres- |

sure to the packmg boX..
- | ROBERT C.
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