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2,441, 901
- MILL

' Loﬁis S. Petersen, Forest Hills, N. Y‘ asﬁgnof fo
F. L. Smidth & Co., New York, N. Y., a corpo-.

ration of New J ersey

Apphcatlon February 9, 1946, Serial No. 646,584
(CL 74—421)

2 Claims.

1

This invention relates to apparatus of the type
that includes a generally cylindrical shell mount-
ed for rotation on its longitudinal axis, exampleg
of such apparatus being ball mills, rotary kilns,
certain forms of dryer, etc. More particularly,
the invention is concerned with a novel apparatus
of the kind mentioned which is superior to prior
equipment with respect to the means by which
the shell is supported and rotated. While the
new apparatus may take various forms, as indi-
cated above, the invention may be embodied to
especial advantage in ball mills and its applica-
tion to that field will, accordingly, be illustrated
and described in detail for purposes of explana-
tion.

Ball mills consmt essentially of a generally
cylindrical shell or drum -mounted: with its lon-
gitudinal axis horizontal and supported for rota-
tion on that axis. The shell is.closed at its ends

and is provided with an inlet at one end through -

which material to be ground may be introduced
by ‘appropriate means, such as -a rotary scoop
within a casing, and with an outlet at the other
end through whlch the ground material is dis-
charged.

In my co-pending ‘application, Serial No. .

505,729, filed October 11, 1943, now Patent No.
2,396,057, T have disclosed an apparatus, such as
a ball mill, which includes a cylindrical shell
mounted for rotation with its axis horizontal and
encircled by a ring lying about midway between
its ends. In the construction, which is preferred
when the mill is of great weight, the ring is formed
with a pair of peripheral gear sections and a
smooth surfaced peripheral section lying between
the gear sections and serving as a tire. 'The mill
is supported by means, such as slide shoes, which
engage the tire, and it is kept from tilting in any
suitable manner, as by means of a shaft secured
to the mill at the inlet end and mounted for
rotation in a bearing., The mill is rotated by a
drive shaft which has pinions engaging the re-
. spective gear sections ang the shaft is supported
for rotatlon in fixed bearmgs although the bear-
mgs may be of the self- a,llgning type.

“The mill shown in the co-pendmg a,pphcatmn
offers advantages over prior mills rotated by a
single master gear driven by a drive pinion, for
the following reasons.. When a single master
gear and pinion are used, they must be very
strong, because of the large amount of power
transmitted through their teeth, and the cost of
such a gear is high and its manufacture is diffi-
cult. In the mill of the co-pending application,
in which the ring encircling the shell is provi_ded
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with two gear sections driven by separate pinions,
only half the power required for driving the mill
is- transmitted through the teeth of each pinion
and its gear section and the cost of such gear
sections is substantially less than that of a single
master gear. However, my prior mill requires the
use of an anti-tilting bearing, and also that sec-
tion of the drive shaft carrying the drive pinions
must be supported by a bearing, so that the shaft
can not adjust itself to the extent desirable to
insure proper tooth pressure on both drive pinions
and their gear sections-at all times. -~

The present invention is directed to the provi-
sion of an apparatus, such as a ball mill, which
includes a cylindrical shell provided with means
which support the shell between its ends in such
fashion that no anti-tilting bearing is required.
In addition; the shell of the new apparatus is
driven by means of a single master gear, but power
is transmitted to the gear by a pair of idler.pin-
ions, so that the gear need be only half as strong
as would be necessary, if a single drive’ pinion
were used.

For a better understandmg of the 1nvent10n
reference may be made to the accompanymg
drawings, in which: -

Fig. 1 is a view of the new apparatus in side
elevation, with the mounting means shown in
vertical section;

Fig. 2 is a sectional view on the line 2-—2 of
Fig. 1; and

Flgs 3 and 4 are sectlonal v1ews on the hnes
3—3 and 4—1, respectively, of Fig. 2. . .

The new apparatus is illustrated in the. form
of a ball mill, which- comprlses a cylindrical shell
i8 having an inlet opening {1l at one.end ‘and
an outlet opening 12 at the other.. The shell is
of conventional construction. and, midway be-
tween its ends,.a series of blocks 13 are sectired
to its outer surface by welding: and extending
both radially and. axially of the shell.. Arcuate
wedge members. [4d, 14b are mounted in pairs
against the outer surfaces of a plurality of ad-
jacent blocks near their ends, and, in the con-
struction - shown, . each. wedge member bears
against a. pair of blocks. The wedge members
of -each pair have inwardly convergent top .sur-
faces and a ring 15 having inwardly convergent
inner surfaces rests on top of the pairs of wedge
members (4a, 14b, . The ring has.an inner: pe-
ripheral flange 1§ formed with openings there-
through and the wedge members of each pair
are secured together by bolts {7, which pass
through. the wedge members and through the
{6 of the ring. When the bolts are
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drawn up, the wedge members act against the ‘

blocks i8 and ‘the convergent surfaces on the
underside of the ring to hold the latter securely
in position on the shell.

The ring is formed with a central gear section
18 which may consist of gear teeth of herring-
bone form.. On.either_side of.the,gear.section,
the outer: surface:of:the ring is smooth and:the
smooth sections {9 serve as tires.

Pairs of slide shoes 20 mounted on supports 24-
on a foundation 22 engage the respective tie sec-
tions {9 and the shoes constitute the sole sup~
port for the shell.

on the foundation and an idler pinion 25 mounted

on each shaft meshes with the gear section 18

on ring 185,

The idler pinions are driven by a drive. plmon
26 on the end section-2Ta of a drive shaft 2T
driven by a motor.28. Adjacent the motor, the
-shaft 27 is mounted in-a fixed bearing 29 -and,
‘beyond the bearing toward its'free end, the shaft
is provided with a membrane coupling-generally
‘designated; 30; which-connects it-to-an interme-
‘diate section 2Th. ~The coupling comprises a hub
31 on the main-part.of shaft 27, and a dished
circular plate 32 attached to the hub. The-ouber
. .edge of.the plate is secured-to a plurality of thin

“flexible ‘plates 33 - which' are-bolted: to ‘a hub 34
" mounted -on-one end-on the intermediate-shaft
section 27h. ‘ The other-end: of the intermediate
shaft sectiomistattaclied by-a second’ membrane
coupling.’ 35 to. one "end-of the end-section-27a
“of the shaft. ~With such: 8 mounting; the shaft
‘seetion 21a is freeto float, that is; to move in-all
“directions s without. inclination -of* its -axis ~and
‘this insures that the drive pinion’ 28 will: find-its
‘correct meshing position with the idler- pinions
‘25! iy response . to pressures’ exerted -between the
‘teeth of the respective pinions. -
‘The ring 15.and its mountingon- ‘the shell 18
-are enclosed within a casing 35 which is supported

A pair of.shafts 23 are. -
mounted in self-aligning bearings 24" supported.

10:

in diameter and weighs one hundred forty
thousand pounds, a load of twenty thousand
pounds must be applied at one end of ‘the shell
before tilting starts. '

Since the mill is .driven from-the drive shaft
through the two idler pinions, those pinions and

the teeth of .zear section. i8.need be.only half as
‘strong:as- would be necessary, if the ‘drive pinion

acted directly on the gear section.  Also, since
the drive pinion. is mounted between the idler
pinions.and the shaft section carrying the drive

_ipinion is free to float; the action of the two idler
_pinions. on-the drive pinion keeps the latter in

- posﬂ;lon to msure rproper tooth pressure at- all

15

.times: .

Smce the new m111 does not require any anti-

U tilting bearmg, tHe construction is simplified and
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the: cost-reduced. A further reduction in cost
resiilts from the use.-of a master gear section,
which is driven througlh two idler pinions instead
of “directly fro*1 a 'single pinion -on . the- drive
shaft.

‘Iclaims: :

1 Apparatus of “the  type ‘described, which -
comprises-a -generally -cylindrical shell, a mem-
ber encircling-and secured to the shell; the-mem-
ber having & pairof smooth surfaced tire sections
and-a ‘gear section between the: tire sections, a

“foundation, sets ‘of slide shoes: mounted- on the

foundation -and engaging the respective tire

‘sections; the shoes: forming the-sole support for

the shellin its rotation; a pair-of shafts beneath .
‘the'shell; an idler pinion on each: shaft; the-teeth

--of the pinions meshing with-those of the gear sec-
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on. the foundation 22 and has openings-in its: .

‘opposite walls through which- the-shell“extends.
‘Sealing means “3T mounted-at the edges ofthe
openings.engage the end surfaces:of the ring and
prevent-the access of ‘dust to thegear teeth. “The
‘casing “has an opening through wl*nch the-shaft

‘section 2Ta extends, and. a resilient seal 38 is
‘mounted-on the casing-wall to-encircle the:shaft -

section- 27a¢ at the opening. The sealis so con-
‘structed that it does not interfere with the float-
ing movementof the: shaft-section. “In-order to
‘balance the dead weight of section 2Ta and pinion
‘96, a bearing 39 for the shaft section is provided,

‘ing on a-suitable support 4i.

"With the canstruction descnbed the slide shoes
20, bearing on’ the-tire sections: 19 of ring {5,
‘provide the sole-support for the mill and it is
not necessary to-make use-of ‘an gnti-tilting bear-
‘ing at either-end thereof.. Even though the dis-
tance between: the: certers- of the“tires is: rela-
tively small, the weight’ that must be applied to
‘oneend of the mill to cause the latter to-begin to
41t is-much ~greater thanany unbalanced load
that is likely ‘to -occur in" normal - operation.
“Thus; with. the slide shoe ‘bearings-separated by
a distance equal to-one-eighth.of the length of a
shell . which is “fifteen: feet long and seven feet
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‘and the bearing is- supported on'g spring 40 rest- -
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tion, a drive shaft having an end section :sup-
ported-for fleating’ movement, -and -a pinion-on
said -end-section’ lying ‘between -and: driving -the
idler pinions‘and their-shafts;

2 Apparatus ‘of the- type descmbed whwh
comprises -a generally cyhndrlcal shell,~a -mem-~
ber-encircling and secured to the shel] ‘the:mem-
per-having ‘& pair of i smooth surfaced-tire -sec-
tions and’ a -gear section- between: the tire-sec-
tions, a‘foundation; sets of slide shees meunted
on the foundation and engaging the respective
tire sections, the-shoes' forming: the:sole:support
for the-shell: in: its rotation, a-pair of:-shafts-be-
neaththe-shell, an idler-pinion "on: each-shaft,
the testh- off the piniens meshing ‘with those of
the -gear-section; -a drive shaft”having-an-end
‘section-supported for floating movement, resilient
means tending to raise:said end -section, -and a
‘pinion - en -said ' end ‘section: drwmg the “idler
pinions-and: their-shaits.
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