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o ali whom it may concern - . sired shape, ag for example eircular or slot-
Be 1t known that I, Wnriam Fenvews, & like, and in the latter case may be curved or
subject of the King 'of Great Britain and  straight and be variously arranged, as for 55
Ireland, residing at Southam, nepr Rugby, example at right angles or inclined to the
5 1n. the county of Warwick, England, have axis of the grinding body. The unrecessed
.. Invénted Improvements in or Relating to op unpertorated portion or portions of the
Tube-blills, of which the tollowing is a outer surface of the grinding bodies must of
specification. = _ o . course-be wider or larger than the recessed 6t
- In the specification of another application or perforated portion or portions thereof so
10 for Letters Patent filed- by me November asto avoid any possibility of adjacent srind-
16th_1912, Serial No. 731861, 1 have de- ing bodies ‘becoming interlocked or en-
‘scribed the use in-tube mills for grinding tangled with each other instead of sliding
and pulverizing cement, slag, limestone, ore, endwise one against the other., = 65
- coal and other materials, of g largs number  Grinding bodies such as described may
15 o1 loose ¥reely movable grinding bodies each be of hardened and tempered steel or of .
made hollow or partly hellow for the recep- - other metal or material according to the na-
tion and movement of material to be ground  ture of the material to be ground. ~
and made of comparatively small length in =~ In the accomapanying illustrative draw- 70
~ relation teo-thé diameter of the mill but of ‘1ngs, Figure 1 shows in cantral longitudinal
20 greater length than diameter or width, the section, and Fig. 2 in cross seclion, to 3
relative dimensions and -shape being such, larger scale, n tube. mill, Figs. 8 and 4 show
that the several grinding bodies when in use. respectively in side elevation and vertical
will not rell upon each other but will move section, one of the improved grinding bodies. 75
in planes at right sngles, or approximately Fig. 5 shows » perforated metal strip from
.25 s0, to the axis of the rotating mill and will which grinding bodies sueh as shown in
rdise material to be ground from the lower ¥ 1gs. 3 and 4 can cofiveniently be made.
part of the mill and distribute it among Hig. 6 shows in end view a modified form of

the grinding bodies, all as and for thé pur- the grinding body.© - 80
poses set forth in the sald specification. 1 1s a tube mill of any ordinary eonstrie-

30 In the said former specification, the tion having hollow trunnions 2 and in which
grinding bodies described by way of ex- g large number of loose fregly movable
- ample, comprised short bodies of cirenlar, - grinding bodies constructed aceording to the
oval or elliptical shape in cross section and present invention, with intermixed cement 8&
having @ hole extending centrally and or other material to be ground, ave placed
35 lengthwise therethrough, their length being for the purpose of grinding such cerent o
equal to only a small fraction of the radius other material when the mill is votated, the
of the mill. Now according to the present mass of grinding bodies. with intermixed
-~ Invention, the comparatively small elon- material being indicated at 8 and bounded at 90
~ gated hollow grinding bodies are each the top by the dotted line &8s, - -
40 formed with one or more grooves, recesses, 1gs. 3 and 4 show a hollow orinding
holes or passages (hereinafter referred to body made in the form of 4 short cylindrical”
‘generically as holes) extending from its ex--. tithe b having a number of holes extending
terior surface inward te any desired extent tirrough its wall. Such holes may be elon- 28
.but  preferably so.'as to pass completely gated and inclined to the axis of the hollow
45 through the wall of the hollow body and body, as shown at 7 in ¥igs. 3, 4-and 5, or be_,
communicate with the hole or passage ex-. ‘arranged at right angies to the axis of the
tending lengthwise therethrough. In either ‘body as shown at 8 in ¥ig. 5, or be made of -
case the weight of the grinding body rela- curved form, for example of circular form. 16¢
tively to its overall dimension will, with ad- as shown at 9 in Fig. 5. Such hollow per-
56 vantage, be decreased as compared with the forated grindmg bodies may conveniently be
- grinding bodies described in the said former made. from strip metal 10, for exampis steel
specification. The holes may be of any de- (see Fig. 5), in which the holes i 1w de-
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sired shape arve punched and which 18 then

cut into short lengths or blanks that are bent
inte tubular shape in any conventent man-

ner to form the required hollow perforated
-L_._,,z'mdnw bodies.

“The grinding bodies 1n-

- stead of beuw of circular cross section, as

shown n g, 4.n may each be of other shape

in end view or cross section, for example of

-hollow oval shape as shown in Fig. 6. The
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~ing endwise In planes at right ¢

20

. over at the top of the load and descendmg_
- and also turning over end for end when they
“abut endwise against each other until they
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new grinding bodies may advantageously be

“made about 2 inches in length, quuL 2 of all
inch in external diameter and dbOUL 75 Of
“an inch in internal diameter.

Grinding bodies according to the present

im’mtmn are used In the manner described
“1n the specification of my sald former ap-

231861, such bodies mov-
angles ap-
proximately to the axis of the 311111 11sing
where they ave 1n contact or near to the 11~
ner surface of the mill and then turning

plication derial No.

veach the bottom of the mill when they
again aseénd. JIn this way the bodies shide

~‘endwise against each other and grinding
material between them. The holes or pas-

sages 7, 8, 9 (Figs. 3, 4 and 5) extending
tnrough the walls of each body serve 1n ad-
dition to the hole 11 extending through-the

~ center of the body, to Turther lighten the

also to raise material to be ground amd dis- -
; tribute it among the mass of grinding
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body as compared with its overall bulk, zmd

bodies-in such manner that a grea,ter out-
put 'Gf ground %n aterial 1s obtained from a
miil of given size in a given time charged

with such grinding bodies than with the
v;_ﬁﬂmff; weight of grinding bodies previously
ST
grinding bodies of helical or perforated i
5@}3{., as dﬁfn@l 1bed, thay have a greater over-
a given.weight than hollow
5 grinding bedle:a such as- desbribed in the -
sald fm'mer application
f‘ﬁ@-fml WNo. 751841, and a far greater overall

Furthermore, by making the hollow
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bulle for a given weight, as compared with
soild metai cvlmdem.. each having tae Same

b area of grinding surface, so that the volume
- or pulk of the load, composed of cement or
other material to be

eround and grinding
bodies, 1n the mill will be 1110reased a8 coin-
pared with a load comprising the same

- weight of cement or other mater ial and
grinding bodies of either of the other forms
referred to, wmh the result that not only will
the ﬂutpnt. of the mill be considerably in-
ereased but the power required to ch ive the
mﬂl end 1ts load will be decleasad

What I claim is:— |
1, The combination with 2 tube mlll Ot

number of loose {freely movable h{ﬂlew

grinding, bodies each made of a length tha

1‘5 @qual to a fraction: mﬂy of g}le 11ndlus m -

gitudinally

164,982

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

nortions of the said peripheral surface.

2. The combination with a tube niill of a-
number
grinding 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-

of loose {freéelv movable hollow

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
grinding bodies each made of a length that

1s equal to a fraction only of the radius of

the mill but 1s of greater length than diam-
eter and has a plarality of elonnated holes

extending })dlth around and LOIII]}letEI‘[_

through its peripheral wall. |
4, The combination with a tube mill of
a number of loose freely movable hollow

ogrinding bodies of uniform external cross.

sectional dimensions throughout their length,
each-of said bodies being made of a length
that 18 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
.:111.{.{18 to the open ended hole extending cen-

trally and longitudinally through the 10110'~

| est dimension of the body.

- 5. The combination with
H number of loose freely movyable hollow

erinding bodies of uniform cross section.

throughout their length, each of said bodies
being made of a length that 1s equal to a
fraction only of the radius of the mill but

‘is of greater length than diameter and con-

sists of a tube ot sheet material divided lon-
and having holes e;x‘tendmﬂ'
through its wall.

0. TIIL combination with a tube mill of a
nuinber of loose freely movable hollow cy-
Lindrical mmdmﬂ' bodies each made of a

length that is equal to a fraction only of
Lhe radius of the mill but is of greater

Jength than diameter and consists oi: 2 lon-

”‘ltlldllthV shitted metal.tube having a plu-
uhtv of slot shaped hUlLb through its walls

;.111(1 its edges admcent to the slit arranged
eay taﬂ*ethel |

T The comhmatmn with & tube mill of
a number of loose freely movable: arinding

bodies each made of a length that 1s equal
to a fraction only of the radius of the mill

but of greater length than diameter and of
umfoun Cross sectmml dimensions exter-

2 nallv from end to end and hg,wmn' a hole ex-

tending freely therethrough and o plurality
of holes extending thumﬂ*h its peripheral
wall. |

a tube mill of
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8. The combination with 2 tube mill of trally and longitudinally through the long-
a number of loose freely movable hollow est dimension of the body. |
orinding bodies each made of a length that Signed at London, ngland, this 4 day
15 equal to a fraction only of the radius of of June 1913,
“the mill but of greater length than diameter |
and of eylindrieal shape both externaily and | :
internally and having a plurality of holes ¥Witnesses:
extending through 1ts peripheral wall at an Cyrin, UNDERLAT,
angle to the open ended hole extending cen- . 0. J. WOrTH, .

WILLIAM FENNELL.
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