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To alt whom it may concern : T
Be it kmown that I, Wizaan Fenwerz, Ex
subject of the King'of Great Britain and
Ireland, residing at Southam, nepr Rughby,
in. the gounty of Warwick, England, have
or Helating to
Tube-Mills, of which the following is a
specification. -

In the specification of another application

for Letters Patent filed-by me November
731861, I have de-
seribed the use in-fube mills- for grinding
and pulverizing cement, slag, limestone, ore,

coal and other materials, of g large number
of loose ¥reely movable grinding bodies each

made hollow or partly hellow for the recep-
tion and movement of material to be ground
and made of comparatively smsll length in
relation to-thé dismeter of the mill but of
greater length than digmeter or width, the
relative dimensions and -shape being such,

that the seversl grinding bodies when in use.

will not roll upon each other but will move
in planes a4 right angles, or approximately

5 80, to the axis of the rotating mill and will

rdise material to be ground from the lower
part of the mill and distribute it among
the grinding bodies, all as and for thé pur-
poses set forth in the said specification.

In the said former specification, ~the
grinding bodies described by way of ex-

- ample, comprised short bodies of cirenlar,

35

oval or elliptical shape in ervss section and
having » hole extending centrally and
lengthwise therethrough, their length: being
equal to only a small fraction of the radius
of the mill. MNow according to the present
invention, the comparatively small elon-

"~ gated hollow grinding bodies are each
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formed with one or ‘more grooves, recesses;
holes or passages (hereinafter referred to
generically as holes) extending from its ex--
terior surface inward to any desired extent

.but preferably .so.'as to pass completely

through the wall of the hollow body and

communicate with the hole or passage ex- .

tending lengthwise therethrough. In eitber
case the weight of the grinding body rela-
tively to its overall dimension will, with ad-
vantage, be decreased as compared with the
grinding bodies described in the said former
specification. The holes may be of any de-

Bpecification of Tetters Patent.

“other metal or material

-titbe 6 having a nunber
Hhrough its wall.
gated and inclined to the axis of the hellow

Patented Sept. 28, 1915,
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sired shape, ag for example ¢ircular or slot-
like, and in the Iatter case may be curved or
straight and be variously arrenged, as for
example at right angles or inclined to the
axis of the grinding body. The unrecessed
or unperforated portion or portions of the
outer surface of the grinding bodies must of
course-be wider or larger than the recessed
or perforated portion or portions thereof so

‘as to avoid any possibility of adjacent grind-

ing bodies becoming interlocked. or en-

tangled with each other instead of sliding

endwise one agsinst the other. o

Grinding bodies such ss described may
be of hardened and tempered steel or of
according to the na-
ture of the material to be ground,

In the accompanying illustrative draw-
ings, Figure 1 shows in cantral longitudinal
section, and Fig. 2 in cross section, o a
larger scale, 5 tube mill, Figs. 3 and 4 show

respectively in side elevation and vertical
-section, one of the improved grinding bodies.

Fig. 5 shows a perforated metal strip from
which grinding bodies such as shown in
Figs. 8 and 4 can cofiveniently be made.
Fig. 6 shows in end view & modified form of
the grinding hody. -

11is a tube mill of any ordinary constrie-
tion having hollew trunnions 2 and in which
a large number of loose fresly movable

‘grinding bodies constructed according to the
‘present invention, with intermixed cement

or other material to be ground, ave placed

for the purpose of grinding such cement or

. other material when the mill is votated, the

mass of grinding bodies. with intermived
riaterial being indieated at 8 and bounded at
the top by the dotted line 38

i'igs. & and 4 show a hollow grinding
body made in the form of a short cylindrical
of holes extending
Such holes may be elon-

body, as shown at 7.in Figs. 3. 4-and 3, or be.
o J 3 s

body as shown at 8 in Fig. 3, or be made of
curved form, for example of circular form.
as shown at 9 in Fig. 5. Such hollow per-
forated grinding bodies may conveniently be
made.from strip metal 10, for examp 2
(see Fig. 5), in which the holes v
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‘arranged at right angles to the axis of the ;
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sired shape ave punched and which is then -

cub into short lengths or blanks that are bent
inte tubular shepe in any convenient man-

‘ner to form the tequired hollow perforated

grinding bodies. - The grinding bodies in-
stead Gf being of circular cross section, as
shown in IFig. —L may each be of other shape
in end view or cross section, for example of

hollow. oval shape as shown in Fig. 6. The

new grinding bodies may advantageously be
made about 2 inches in length, about § of an
inch in external diameter and about {5 of
an inch in internal diameter.

Grinding bodies according to the present
invention are used in the manner described
in the specification of my said former ap-
plication Serial No. 231861, such bodies mov-
ing endwise in planes at right angles ap-
proximately to the axis of the mill, rising
where they ave in contact or near to the in-
ner surface of the mill and then turning

cover at the top of the load and descending
-and also turning over end for end when they

abut endwise against each other until they
reach the bottom of the mill when they
again ascénd. In this way the bodies slide

- ‘endwise against each other and grinding
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material between them.  The holes or pas-
sages 7, 8, 9 (Figs. 3, 4 and 5) extending
LxrouO*h thn walls of each body serve in &d-
ditiom‘ to-the hole 11 extending through-the
center of the body, to further lighten the
body as compared with its overall bulk, and

also to raise material to be ground and dis- - ¢
5 tribute it among the mass of grinding

bodies in such manner that a greater out-
put of ground material is obtained from a
will of given size in a given time charged

with such grinding bodies than with ‘the
-game weight of grinding bodies previously

nsed,  Furthermore, by making the hollow
grinding bodies of helical or perforated
fs ape as desm ibed, they have a greater over-

ail bulk for a given.'weight than hollow
grinding bodles such as desbribed in the
@p@oﬁcamon of gy said fcrmer application

erial No. 731861, and a far greater overall
bu’h for a given weight, as compared with
solid metai cyhndexs‘ each having tae same

”@

» srea of grinding surface, s¢ that the volume

or bulk of the load, composed of cement or
other material to be ground and -grinding
bodies, in the mill will be increased as com-
pared with a load comprising the same

- weight -of cement or other material and

grinding bodies of either of the other forms
veferred to, with the result that not only will

the output of the mill be considerably in-

créased but the power required to drive the
mill and its load will be decreased.
W' hat I claim is:—
. The combination with a tube mill of

mxmbcr of loose freely movable ho?low'

grinding bodies each made of a length tha
is equal to a fraction enly of the ra adius 01

_gitpdinally

164,082

the mill but is of greater length than diam-
eter and has in its peripheral surface a plu-
rality of holes the width or diameter of each

“of which is less than the width of adjacent

portions of the said peripheral surface.

2. The combination with a tube mill of a
numhber of loose fréely movable hollow
grinding bodies each made of a length that
is equal to a fraction only of the radius of
the mill but is of greater length than dinm-
eter and has a plurality of holes extending
completely through its wall, the width or
diameter of each hole being less than the
width of adjacent portions of the periph-
eral surface of said wall.

3. The combination with a tube mill of a
number of loose freely movable hollow
erinding bodies each made of a length that
1s equal to a fraction only of the radius of
the mill but is of greater length than diam-
eter and has a plurality of elongated holes
extending partly. avound and completely
through its peripheral wall.

4, The combination with a tube mill of
a number of loose freely movable hollow
grinding bodies of uniform external cross
gectional dimensions throughout their length,
each of said bodies being made of a length
that 8 equal to a fraction only of the radius

-of the mill but is of greater length than

diameter and having a plurality of holes
extending through its peripheral wall at an
angle to the open ended hole extending cen-
rally and longitudinally through the long-

“est dimenston of the body.

5. The combination with a tube mill of
a number of loose freely movable hollow
erinding bodies of uniform cross section
throughout their length, each of said bodies
being made of a length that is equal to a
fraction only of the radius of the mill but

“is of greater length than diameter and con-

sists of a tube of sheet material divided lon-
and having holes extending
through its wall.

6. The combination with a tube mill of a
number of loose freely movable hollow e¢y-
lindrical grinding bodies each made of a
length that is equal to a fraction only of
the radius of the mill but is of greater

dength than diameter and consists of a lon-

(rxtudmallv slitted metal.tube having a plu-
uhtv of slot shaped holes through its walls
and its edges adjacent to. the sht arranged
near tocrethel

7. The combination with & tube mill of
a number of loose freely movable grinding
bodies each made of a length that 1s equal

“to a fraction only of the radius of the mill

but of greater length than digmeter and of
uniform cross sectional dimensions exter-

nally from end fo end and having a hole ex-
tending freely therethrough and a plurality
ot 13110105 extending thlmmh its peripheral
wa
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8. The combination with a tube mill of trally and longitudinally through the long-
a number of loose freely movable hollow est dimension of the body.

grinding bodies each made of a length that Signed at London, England, this 4 day
is equal to a fraction only of the radius of of June 1913.

the mill but of greater length than diameter . ITY T P OEENNGTT
and of cylindrieal shape both externally and WILLIAM FENNELL.
internally and having a plurality of holes Witnesses:

extending through its peripheral wall at an Cyrin UNDERLAT,

angle to the open ended hole extending cen- . 0. J. WorTH. .
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