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LLEWELLYN T. BACI-IMAN, OF‘SAN‘ÈTAÚRUZ, CALIFORNIA, ASSIGrNOR T0 SANTA CRUZ 
\ PORTLAND cnr/ruim` co., or sen? rnarroisco,_CALIFORNIA." 

To'aZZ whomz’t may concern.' l 
Be it known that l, LLEWELLYN T. Baci-r 

MAN, a citizen of the United States, `and a 
resident of Sunta Cruz, county of Santa 
`Cruz, State of California,` haveQinvented 
new anduseful-Improvements in Grinding 
Mills, of which the following is’a specifica 
tion. ‘ ‘ ` ` ' ` 

perfect grinding and reduction' to a fine 
powder of materials such as rock or earth 
formations, and is particularly adapted to 
the grinding‘of cement producing materials 

i and cement clinlrer. 
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This object l accomplish b-y rolling ma 
terial to be ground between a cylindrical 
member and a relatively spherical member, 
and one of these of a higher degree of hard 
ness or toughness than the other.` 

l prefer to use a metallic cylinder, as of 
iron or steel, and a relatively harder body 
of approximately spherical form, such as a 
hardened steel ball or flint pebble.V The roll 
ing` contact effected in the operation of the 
mill between these two grinding bodies re 
sults in a point kof contact, or during the 
rotation, a line of contact between sphere 
and cylinder.` Because the line of Contact 
is vrelatively narrower with a correspond 
ing increase in number of lines of contact 
'the unit pressure upon the material to be 
ground is very much greater, and the rela 
tively softer and harder grinding bodies 
permits a sufficient embedding of the said 
material to insure its being carried along 
and exposed to the said rolling pressure. 
This eXposureto a higher pressure at an 
increased number of points of contact in 
sures its more effective grinding. 

. I am aware that cylindrical ̀ bodies have 
heretofore been used in contact with each 
other whereby a rolling between them on 
the “elements” of the cylinders results in 
a wide grinding area, whereas in my inven 
tion I attain the result by reducing the width 
of this grinding area to a minimum while 
maintaining a large surface thus propor 

` tionately increasing lthe " Aeffective grinding 
pressure between bodies of different relative 
hardness. 
By referring to the accompanying draw 

ings my invention will be'made clear. 
Figure 1 is a longitudinal cross section 

through a grinding mill _such as" 1s suitable 
for practising my invention. 
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llï‘ig.` 2 is a view of a plurality of grinding 
bodies as they operate in the drum of Fig. 1. 

Fig. 3 is a detail view of one of the spher 
ical and one of` the cylindrical grinding 
bodies in ‘grinding action on the iline 

Fig. 4 a :section on the line IV--IV 
. , y „ bring. a 

My invention has for its object the more ’ “In the drawings the tube" mill is shown 
slightly inclined, but it is to be understood 
that it may be set horizontally if preferred 
without departing from my invention. 
Throughout the figures the same numerals 

refer to similar parts. 
The grinding drum is indicated by the nu 

meral 1 adapted to rotate through the gear 
driving mechanism at 2 and carried in suit 
able Supports as 3, 4, giving it preferably 
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an inclination to thek discharge outlet. The \ i 
`thrust occasioned by thesai‘d inclination is 
taken up on a suitable bearing as for exam 
ple the rollers 5, an inlet to the drum is pro 
vided at 6 which is fed by the chute 7 
through which the material and grinding 
bodies may be introduced and thereafter 
grinding action takes place within the drum; 
the material during this time having trav 
eled toward the outlet 8,» and is discharged 
through the »hopper 9. Suitable baffies or 
screens may be introduced, as at 10, to pre 
vent the egress of grinding bodies.,` or re 
strain the unground material. 

lt is to be understood that the grinding 
bodies comprising approximately spherical 
bodies 11, 12, 13, and 14: and cylindrical 
body 16, in large number are introduced 
within the drum 1 with the material to be 
ground, the entire mass, as 15, being sub 
jected to rotation whereby the cylinder 
grinding bodies are rotated in rolling con 
tact with the drum, thus providing rolling 
`surfaces upon which adhering material is 
Acarried around on the surfaces of the said 
rolling cylinders. and the spherical bodies 
coming in contact therewith effect grinding 
action between the said surfaces and the 
said cylinders. 
ln practice l have found soft iron rollers, 

or cylinders, which may advantageously be 
cut from any scrap, but preferably of a 
relative small size, in combination with flint 
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pebbles, to produce excellent results, and to - 
effect quicker andA finer grinding with a less 
expenditure of power than heretofore em 
ployed. ’ 110 
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The flint pebbles are of approximately 
spherical form and When I use the expres 
sion “approximately spherical” in the claims 
I intend to cover such pebbles. I have also 
found that hardened steel balls may be em 
ployed in combination with the relatively 
softer metallic cylindrical bodies, and the 
benefits of the invention will be obtained, 
and I accordingly contemplate employing 
such hardened steel balls, When desired. 

I claim: 
l. A grinding mill comprising a drum 

adapted to rotate and Within which the ina~ 
terial to be ground is subjected to the action 
of grinding bodies, and grinding bodies con 
sisting of a substantially equal number of. 
approximately spherical members and short 
cylindrical members which are of softer ma 
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terial and of greater specific gravity than 
said spherical members. 

2. A grinding mill comprising a drum 
adapted to rotate and within which the ma 
terial to be ground is subjected to the action 
of grinding bodies, and grinding bodies con 
sisting of a substantially equal number of 
flint pebbles and of short cylindrical metal 
lic members which are of greater specific 
gravity and of softer material than said 
pebbles. 
In testimony whereofI` I have hereunto set 

my hand at Santa Cruz, California, this 23rd 
day of January, 1920. 

LLEIVELLYN T. BACH MA N. 
In presence olf 

THOMAS I). lViLLIAMs, 
JAMES MANN. 
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