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TR, OF CHARLESTON,

, ) n.m ClLBCT

To all whom 1 may coneeia

Be it known that I Hexowe X .
the mvef{ havleston, State of South Caroling,
have invented a new 1111.{_!.. usetfal fwmprovement
in Attritien-Mills, of which thie following is a
full, true, and exact deseription, reference be-
ing had to the ‘wvumq]'}fi'a'i‘k*inﬂ‘ drawings,

“I} invention relates to that elass of miils
in which the grinding or pulverizing of the
material to be ground is accomplishied Ly the

LIy,

1mpact and rabbing of parficles or portions of

such matenial against eachi other, and is there-
by distinguishable {rom those mills in which
the grinding is done betw een two pt rmanent
W em‘wg surfaces.

- 161s no donbt trae thatinall ﬁl‘lm}!l}ﬂ'-llliuh
whatsoever o portion of fhe fm;}fmm 1y done
by the purticles themselves, as well as by the
111[)1)111{}, surfaces: bubin the present invention
the erinding is exclusively d{)m between the
na wticles of the material passing through the
mill, in which respect it differs from any of the
_1_1511{_1..1 forms of grinding or attrivion mills now
i use. -

P oam aware that many forms of attrition-
mills hiave been made; but, so far as I know,
in ull these mills the m,:iimmiim to be ground
has been caused to impinge against a Hlll‘i& 1¢
permanently attached to the machine, so that

the grinding or Jttuhms in these miils is pro-

dueed by fwo canses: fivst, the impinging of
the substances pas mﬂg-i.m ouglh themillagainst
a surfaes permanently attached thevetos sec-
ond, by the movement or impact among the
pariicics or portions of the substanes whi ¢h is
P sing through the niidl

The attemnt whichi © have made jn this
paratus 18, 50 L as s possivle, to aveid the
these causes, and {o accomplish the
crnding "_&{Illh]‘#’(‘h Ly the impact or frietion
] retween the particies of thr;- Hub%nnrt*pmsni ¢
fhrough the mill. I therel AU .ml 2 VY -
"m;hm vestldt, namely: avoid the necessary
Wear m;; away of the erinding or impach stv-
faces which have been previously emploved in
atirtion- I'iiillm and L osubmtitute for Mmh Per-
imanent surfuces o constantly-renewed surlace
or body of the material- iwll, ald L use my
apparatus sinply as o means for giviug mo-

ap-

i
04

tion to the substances to be grownd, and not | foree of the

"
1

AT T

oA any
i, o

avoud

- the material to be ground, which is

ftill it has beenn reduced to a sul

SOUTIT CAROLINA.
RITIOMN-MI LL&

b4 3, dated Alml 15, 1870, ﬂpp]wdrmn filed

, 1=v7. . -

way tending or atding in the pul-
vevization of sueh p:u'tiﬂieﬁ"'exeept as L have
Just deseribaed, .

An analogous ease to this inven tion would

t be that of a “millstone having a constantly-re-

newed surface, which surface was itself’ com-
posed of the material to be ground. |

The construction of my apparatus is.sumple,
and cousists generaliy ol @ gerles of revolving
tubes or. channels fixed in a wheel revolving
the central axis through which the ma-
terial to be ground is constantly passing and
15 mn%mmlv being delivered at the ends of
such tubes 1(‘—*(1111% a corresponding body of

_ | simulfa-
ne{}uﬁly passing through & Seric% of chanuels

...,wu revelviugin tho oppasite divectiom.

Uentiifugal force causes a body revolving
about & fixed center to fly off "at & tangent tu

its are of revolution and to seek to rotreat as
far as possible {rom sueh revolving axis, In
my apparatus L ntilize this foree for the 1D

pose of foreing the streain of material to bo

eround ngdl*zht the grinding-surtface. The ma-
ferial so acted apon by this eentritugal foree
18 not EIH{)WGd to cscape freely {from the cen-
ter, as is usually the case, but is confined i
ﬂ‘uidin o-channels, where ii' 18 retained till the
end of the wlmlm which 1s passing through
sueh chaunnel is pulverized by its attrition
acainst another similar grinding-smface, and
the material only ady ._1.11;::(3.5 1 the confined

channel with the same rapidity as it 15 ground

oft or allowed to escape from the delivery end
of stel channe -

This 1‘0&111:11}{1 of the material uﬂthm the
mill till it is grou ;.1.1_:>L1f ietently fine to escape—
which fineness is fmnmi"mtmnl]v d{*wr nined by
the mill, as will be lhereinafter dmeubﬁdw—-L
CONS 1{161‘ one of the most mmportant featurves

of my invention, for in all other milly witl

which I am ag mr.a,mt{,{l a considerable guan-
tity of material is delivered at once to the mﬂi
and is aected upon.by the apparatus as a whole
fictently fine
condition to meefthe requirements of the cos,
in ny mitl, on the other haud, ne matter hm*
much I ;Lt{}rml i5 fed to 1t 01113 a sinll sur-
face is acted upon ab onee, utilizing thie whole

mill i erinding a small portion
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of the sabstance passing ﬂ;ruaﬂh it, 2o that | lar

noe matiter how nuch tmuelmf may o fod to
the mill it will ouly require about the same
power 1o operats it ”‘}1i5i51‘}1%11'?’9’@%” v nirae
of any other ot these niills, for in thew & mass
of nnteuai whatever i may be, is acted apon
1S SOOI a8 it is delivercd through the hopper,
and the greater the mass of material so acted
upPcH the crealdy tie 1{}1'{;5 neeessary 1o oper-
ate the m}li

My invention s J']ﬁ“*h s forth n tl‘*u ag-
0 ST el 1%1‘-‘1“ {hmﬁ 1S, irowhich strilar jetiers
of reference vefer to stinilar parts, whiche—

Ifigure 1 ropr rwmf%;. geneiul YIew 07 Iy ap-
}‘*:.tl‘éltllﬁj the Feht side being shown in ¢ CTOSS-
seotion, {he Teft side in mnwu:vm e, g, 2
represents o lateral olevation, lmnw;{' the
feeding-hopper and :'mi}mtm..j-u heel, g, 3
“‘reamm 2 1;.1_111‘* View of the delivery cud of

wy revolving wheel, -._.._i{.r’x‘r ing the removable
ring., -Xig. J s a cross-seetion of the same.
Fig. 5 represents o view of the Lody of my

v"hem .,:.howmﬂ elearly the channels *hmt !
whmh material is pussing, Yig. 8 COPIesaiiLs
4 Ccross-seotion of the same. g '.
- Inwmy a_.,mn'mtn i*)[‘hﬂ“-—itiln adetachable wear-
ing-ring, ¥ig. e@_, attached to the
frame {(shownp !
bolts, which ars
chanuel, as it i
- comlmmtmn of the channel « lﬂxg;

My mill is ﬁum&orted ,(,{}uc,mﬂy upm"z a bed-
pl&t(,, P iy, U 19{351 this bed- 1}11:1# there rest
the sliciing supporting-frames ¥ 1Y, whic sup-

ahowWn 1N 1*1 1, s¢ that the

port the ILTOh’”Iﬂ operation of my u mechan-

“ism. These b}]ihii” supperting-framey I are

supported and nm{iul by means of the tﬁﬂgne
and groove m n. {(Shown cled miyin Fig 2.} The
nosition of this f-a!ulm” frame s dut#rmmed
by the wheel W, which acts in a thread envin
the said frame, and is itself sapported dy a

collar attached tﬂ the bed-plate . Attached
to the center of the bed-plate D is the main
casing M of my apparatus. Thig has two de-
ivery-passa ﬂ@s,} N O, ous above and one He-

- low, |
uuppm‘ied by the two arms k2 { of the siiding

frame I is the revelving shaft b .;,Wlﬂ{,hi it
in motion by means of the nulley %, and has
two Dbearings, C A Attached to the sbatt,
and revelving in the beaving U, are & sermb
of rings, teemm Wy known as “thrusi ings,”
for the purpose of preveuting any longitudi-
nal movemont of ‘Lhu shaft I3 in the bearing O,
‘Attached to the inney end of this shattis a
revolving wheel-frame, A, which is attacned
firmly to the {‘h}h"lll‘l chiaft B Ly means of
the serew ¢ This wheel A consists of a re-
volving eylindrical body, and comnosad,
uivmlh of two purts, which are represented
m Figs, 4 and 6, izmi i.mu lottered » s,

S wmiw{u af a wheel - frama o xiwﬁh‘ii;f’f
plate, ki, whivh oscrewed to thevey olving shals
_Ei .{Stmihu:‘ to this revoelving whoeel m*gﬂum
By means of the websorradial par L“tiﬂ‘fi“mﬂ i
Coirenlar inclosing surfucs, 4 b

is

fE.r
oAt E‘iaf:hi-

main whaet-
! b‘g. G‘i Y MMeaiid of serew-

showit it I“ﬂ 4, bewm?t}: @ |

) 1‘01111{‘ ng

——

H]
¥ q'._.-llr—u-l

- R
]

| iﬁ,beﬂtul tliere

yeeiion of 168 MELLon {:ha,n

¢4, 24 %

ening between the wheel 4 and the sur-
md inclosing surface whiech 1s repre-
sented by the {Zhﬂm‘{“l ¢ 11 o, 5, while the
webs & are shown in Fig. &, dividing the annu-
lay space to the anhb alar openings ¢ 7 (.

The ving », Laviong mi;ji,ga? 7y 13 1}]@0% npen
the wheu s, us shown clearly in Tig. 1. This
finnge, sur onnding the cirenmferenco ot 1, Lo
which i i firmiy bolted by means of the serew-
Loits, is shown in Fig. 1.~ When this wearing-
ring # is attached to fiie wheel g the entive ap-
paratus assumes the shape shown In g, i,
naving the chiannels ¢ @ passing -completely

muuwu said revolving w heel.  The outer sur-
¢g of these 1;-3-:*11113;3 is a curved surface, as
may Lo !_f-}.ﬁm‘l) seen from the drawings. |

1 he center portion of the whesl Als removed,
df-‘. shown at v, for a purpose to be here ‘*ma,tter

expiained, Formang ; art of $he wheel s is the

'mfmhn* fange 2, which fange revelves 1 an

ntericr channel in the casing M. (Shown
?‘”115&, .&ﬁ .{“ ri.., |
JE‘!{}HIH:JH“‘ the ﬁi}:;i:r al shaft P, and at-

ifa heﬂ to the “wheel 5,18 fie L..}]‘fl{h]("ki sleeve
4, which revolves with the shatt within a cen-
tral anerture in the casing M, as s ¢ tearty
seent in Fig. 1. The purpose of ‘the chaunel b
and the¢ 3’51=1ﬁm saf sleeve Id is to contine the
material fed to theap paratus within the chan-
nels ¢ and prevent 168 escape to any othier por-
tion of the appara tns, while they atlow of tie
lateral adjustment of “the revolving ﬁ*lieelﬂ.
Yntering the casing M is ﬂm wpper 53,
whieh é_iﬁhvﬂlb cloag 1o ‘rhe gentral s lmi £, a3 w
seen. in Fig. 1. By means of this hopper S
the material fo be ground is fed to the appa-
ratus. - 2
The parts just deseribed are ﬁ.jg'ﬂimt i O
the other side {t? the anparatas, and are rep-
by similar letters, the only dif-
foreuce between the twosides being the direc-
tion of tevolution of the shafrs B and B, whickh
revolve in opposite directions, .
The operaticn of {Ho .1;}1;,«11,«1‘{ 18 ¢l new he
t‘uh umie"*%m;ﬂ The shaft B is pob i
ravolusion ab & high velocity by means of the

NLEY ]7’ Ioi‘ltﬂlﬂ dw wheel A, w hh I8 varions

detachs
TEVOIvel e

is-sihmijarly
lf tha_, Q-

y portions. Ahes shaft
in an orRpesiis aireclion.

terial De fed throagh the hopper 8 &, 1% will

f@ll by gravity into the revelving chaunels ¢
¢ "mﬁ %ill, by means of the radial partitions b,
ha.ve the. velosity of the revelving wheel im-
paried to it ﬂmnw tn the wnh'mwrll foree
thereby 11%1;}.:11‘?@{1 L0 1t it will tend to ‘advance
through the channels «; cﬂﬂd in passing through
sueh a*::hwnmls it wiil ffmdlmliy bave the di-
;4 till 16 escapes
from the delivery ends of sa{,h channels; hav-

ing 2 motion at an angle to that which it w(mld

i have had i been ﬂ‘e& to eseape irom the wheel

A, This change of motion i3 comm! nnicated
‘h} 16 Dy means (ﬁ: the eurved sorfaces formmg

the ouiside of the channel e, which exterior
sarface guides the material aml caunses ifb tO'
chanre ﬂm d:remwm of its motien titl lt oS
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capes ab the circnterential openmings of said
channoels, as above deseribed.  In its passage
"‘i:‘)‘ the delivery-opening of the channels a the

nateriat has not been ground or pulverized 1n

mv W .ﬂ meptmﬂ nlmt Sll“ht puiveu ation

s first impact
| mﬂ; a_.}_m 1*{*a'a>hnw }:~ ﬂitmn b? dlldlt 15 only
gt the circumferentinl openlngs in the chan-
nels « that any pzuwtlml ﬂnmhnn or attrition
15 done, -

It the wheel A were revolvis ne against a per-
_‘mu}m surfaee and were hald L]Gb&]) against
it, it 18 obvieus that no material could escape
frem the deiivery end of the channels a; but,
~the material io he oround passing through tlle

channels a and bei ing forced through those

channels by tho gres Wt centrifugal fmw due to
“the rapid 1.‘@?01}.“:&;11 of the :;1]_};}¢11<1t115 1t 1s oD-
-’vif}m that that portion of the 111:&1.terial to be

round which was in contact with the fixed

.ra_i_u_hme would be ground and rubbed by it to.

powder, - If) now, the revolving wheel were
Cwithdrawn half an inch from the fixed surface,
it is ebvious that only such particles of the
material to be oround as were less than half
an inch -:1mnetel could escape between the
- fixed surface and the revolving wheel.  1In
other words, the distance between therevolyv-
mg-wearmg-ring ¢ and the suppositious tixed
surfaee z*:g.mm which 1t was revolving would

defermine the fineness of the particles which

ot ¢ .agfa}mhum this apparatus, and all par-
ticles greater in size than the annular opening

between the revolvi ing wheel and the fised sur-
fuce would necessarily be retained within the

appanatns fill they were reduced to a size suafh-
ciently small o B5Cs wpe through the annalar
Copening just deseribed.  In other words, this
annular opentug would serve as a regulator of
the fineness of the particles which were de-
livered {rom this 'nzzmlnne, and would take the
plage {}f a4 sieve or similar contrivance for sep-
arating particles or bits of different size, but
W(}HM Thave the additional advantage, owing
“to the fact that it is in vapid motion, tlmt Ihe
-“*-:LHE}HH” particles could not clog or ¢hoke up
Ahe opening, as they 11;1&111} {.lo the lll(ihh{j of &
S10VE, | '
- ftis with the object of reoulating the size of
the particles which are to he delivered from
- This wmachine that I have provided the hl]illll“‘
{rawe I and the regalating-wheel W, w hu‘em
the distance between the rey Uhmu wheel A
and the opposite grinding-surface can be vi-

- ried to admit of the various degrees of fineness

Cof delivered material required,

From this explanation i€ 1s apparent that
my machineamight be a practically operative
one even if halt only were usedy but this would
not aceomplish the prineipal ol}]wt which I
have in view, which is the avoldance of any
orindine-surfaces permaneuntly attached to the

machine, 1 therefore daplicate my apparatus,
Soa :.i;lww '{'L'M*liisw], and feed to both sides of

it by mennsol t Le hoppers 3 S approximately
| «w{smi amounis of the materiat -to be ground.
‘This material entoring the cliambon Detween

e

the revolving-wheel and the stationary casing
of the machine comes, a4s has been pmvmmh

deseribed, in contact w1t11 one of the revalving. -

radial 1}.:11111?10115, and passes throngh Lhe L]hlll-
11{:-1:1 a’.

It is obvious.that the nmnber of ]mltﬂlw

or webs employed to conneet the exterion with

the interior frame of the revolving wheel 1¢ ¢
matter of convenience, and, prov ided the nin-
terial to be acted upon hr,r centrifugal toree

had the velocity of the rotation of the wheel-
frame communicated toit, it is unimportant

i how many of such webs were used, and it is

possible that a single one might be satisfae-

‘t(}l ily employed.

The less the number of radial Iuwtltmna

and the less their thickness the greater will
' be the grinding-surface at the circumferential
_delivery-openings of the rev olving wheel, andd
thereforé it is, to a certain extmt, an advan-

tage to 1‘8111[&6 the namber of thmu partitions:
as ﬂw a8 possible.

“Sufficient material is fed through the hon-
pers 8 S to both sides of the mpamﬁcus {o
keep the revolving chanuels practically full.
The centrifugal force acting upon the mate-

rial contained in these channels forces it for- .

ward in them and gives it a tendency to es-
cape at the ciremmferential openings, as has
bheen 'pl’mi{)u%h’ deseribed. When the mate-
rial arrives at these openings it mneets a.simi-

Jar stream of material striving to escape in a

similar way through the opposite channels «/,
and these two streams of material are, there-
fore, pressed- and ground against emh other,
the pressure with whmh thev are forced against
each other Leing due to the centrifugal force

which they have acquired from the rapidity of -

their I(Jv(}lutlon, in which rvespect this niill
differs fromn two millstones, between which-a
substance may be ground, because the press-

ure tending to grind the sabstance contained

between two millstones is due to the weight
of the millstones, while the pressure tending
to grind the materials passing through this
mill is due to a centritugal force, the direetion

of which has been altered by the L\ft‘ll{}l' onid-

ing-surfaces of the chamnel (t, s that the two

streams of material may be forced againsg

each other, which conld not be conveniently
done if ﬂie centrifugal foree were allow ed
to carry off the material at a tangent to the

axiy of its orviginal revolution.  DBut it is
possible that a machine might be constructed
“having a series of channcls at richt angles to
the revolving axis, through w hich the mate-

rial fo be ﬁlmmd conld 1}{, fed s but this mate-

| rial mwllt be canused to hﬂlli)itll(l this revoly-

ing w lwu],,aud thereby an apparatus conld be

_..lll.:l{]‘ which would embody substantially my

invention, although only one revolving w heel

CWAR used, | o |
It 15 plain, likewise, f'lmt the angle at

which the mntolml escapes irom the clrenm-
ferential ulwmnqh of the L*lmmwh (BERNHE
terial, and it is simply a question of experience
and {%{}11\"{31171@11&(3 what this-angle may bej buat
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the less the angle at which the ctirents of ma-
terial escaping through the opposiie wheeis
. meet, the grester will be the pressurs bepween
these two streams of material. The pressure

between these twostreamsor surfacesof grind-

ing material can also be regulated by the

speed of revolution of the two revolving

wheels just as the weight between {wo miil-
stones conld be increased Ly wsing lLieavier
stones: and by regunlating the speed of reve-
Intion and the sizeol the aunuiar opening be-
tween the revelving wheels, the proper ¢ou-
~ditious for reducing any substance to any re-
‘quired degree of fincness cmir be obtained.

The two streams of material meeting ab the

wnnular opening, as has just been described,

‘tend to escape therefrom laterally, and to fly |

out from the circumference of the two eVeLY-
g wlieels, | o

In thie passage of the material between |

iliese two revolving surfaces itis obvious that
a certain amount of wear will be cecasiones;
but this wear is unt due to a grinding of tha
msterials ia. the sense in which a permanent
erinding-surface is. worn in the ordinary mill,
since these revolving surfaces ars tul libile
more than zenductors or regulators of ihe
size of the pariicles passing between’ them.
To maet, bewever, any -vear which may re-
sult from the passage of the material which
is already gronud between them, I have made

anch-sorfaces alterabls, and can readily suab- |

stitute one wearing-ring foranother, asisshown
in Figs, 4 and 0. |

- After the particles havs once left the annu-

lar eiremmiterential openings they pass mmme-
diately through the annalar epening between
the revolving wheels, and are not refained

therefor the purpose of further reducing therm,

while in the ordinary millstoues in which the
maierial is fed to the center and deliversd at
the neriphery it may be thoroughly ground at
a very slight distance fromn the center, but,
nevertheless, is obliged to continus between
the grinding-stones until it reaches. the pe-
“riphery. and escapes tlierefrom, which may
be a slow process, thereby ecausing unnec-
essary wear to the grinding-surfaces and POS-

sibly injuring the material to be ground;

while in this apparatus the Instant a parti-
¢le has been redaceil to & size sufficiently small
to pass through the annular opening between
therevolving wheels, it instantly escapes there-

from and pdsses ouf into the casing M, from
which 1t will escape either by means of the
delivery-opening N or O. The lighter parti-

cles will eseape at the opening N; the heavier
ones will fall by gravity through the opening O.
. "Fhe object of the cirenlarcavity v, previously
described, is twofdld.  In the first place it re-
duces the weight of the revslving wheels by
removing therefrows a body of metal “which is
of no practical utility. In the second piace,
in case any of the material passing through
the mill should drop between the two revolyv-
ing wheels toward their axes, which might be

possible during the temporary stoppage of the

=il wrk

wachine, then sueh material would not clog™
or stop the machine, for the reagon that the
material so falling between the - contiguous
surfaces of the revolving wheels would fall
into the larger space formed by/ the adjacent
cirenlar cavities v and v'. o

An automnatic arrangement might be readily
devised for keeping the two reiolving wheels
at an equal distance from each other,/and
thereby counteracting the effects.of any wear
upon the alterable vings » previousiy descyibed,

i'rom the foregeing description it 1s plain
that the principle of my {nvention consists in
the use of; practically, two strfaces coniposed
of the material to be ground, which surfaces
ave atomatically pressed against eacl other
as it by the weight of a milistone, and which;
-surfacos are so constructed and combined with
guicing-chizninels or containing-surfaces that
the particles of material ground or’abraded
between the contiguous grinding-surfaces just
deseribed caunot escape from the apparatus
antil they have been rednced below & certain
size and have attaiued a certain iinéness.

The revolving portions of my machine con-
sivt simply of a series of conductors and con-
taining controiling or guiding surfaces, by
means of which the resait above described is
accomplished; and no permanent parts of my
machine are used for the purpose of grinding
or abrading any .of the substances passing
throtigh them, and any such abrasion is nuly
an incidental result, and one which it 18;de-
sirable, o far as possible, to avoid; in which |
respect ey machine differs fromn any hereto-
fore constructed with which I am acgunainted.

What T claim as my invention, and.desire.
to seenre by Letters Patent, 18— X

1. In a grinding - mill, a revolving 'wheel
nrovided with a closed radial chanpel; which-
channel has its delivery-opening nearer the
periphery than the receiving-upening,.for the -
nurpose of receiving and passing through the
wheel the substance t¢ be ground,:thereby |
civing to it the same rotation as that with |-
whiel: the wheel is revolving, ana delivering -
it'at an angle to the plane in which the wheel
is revolving., = | - -
2. The.improvement in theprocess of grind-
$iig, consisting in redneing the substance to be
ground. by impact and friction against itself

' BT ) °
- _H"""""'.l-u-.- L
.. - L T
LT .. Ll T T

_solely, as distinguished from the process of

reducing a substance partially by izpact and  ~
friction against a permanent surface, and par-
tially by impact and friction against itself,
substantially as described. R
3. In a grinding-mill, a revolving wheel
having a closed chanpe} ent through such re-
volving wheel, which channel has its entrance
on oune side of the wheel and its delivery-aper-
ture on ihe other side of the wheel, its deliv-
ery-aperturs being sitnated farther from the -

| axis of votation than its entrance, substan-

tially as deseribed. - SRR

4. The combination, in a griading - mill, of
mechasism whersby two surfaces of the mate-
rial to be abraded are formed, and mechanism



for forcing these surfaces to travel past and

against each other, substantially as described.
0. The cowbination, in a grinding-mill, of a
channel or channels for receiving the material
to be ground, a grinding-surface proximate to
the delivery-port of said channel, and mech-
anism forcing the material to he ground by
centritngal force through the channel, whereby
each particle of the material to be ground is
subjected to the grinding-surface until it is
sufficiently reduced to escape through an open-

ing of a determined size, substauntially as de-

scribed. . - - o -

0. The improvement in the process of grind-
Ing grain and other materials, consisting in
canusing two suitably-gunided distinet streams
of the material to be gronnd to impinge against
cach other, thereby grinding and abrading the
particles composing the two streams, substan-
tially as described. . T

7. The improvement in the art of eri nding,
consisting in forcing two distinct streams of
the material to be ground against each other
while given an adverse movement transverse
to their flow, substantially as deseribed.

8. In a grinding-mill, tivo rotating wheels
revolving around the same axis, and each hav-
ing closed channels passing through said
wheels, which channels have corresponding
outlets, substantially as described, whereby
fwo streams of the material to be ground are
caused to impinge against each other.

9. The combination, in a grinding-mill, of a
_closed chaunel or channels far teeeiving -and
‘regulating the escape of material, and mech-
anism for forcing the material by centrifngal
force into and through said chanpels, sub-
stantially as described. o

- 10. In a grinding-mill, a revolving wheel
A, having a closed channel, a, passing through
the frame of said wheel, and provided with the
alterable wearin g-surface », through'which the

)

channel @ is contiuned, substantially as de-

scribed. | AT

11. In a grinding-mill, the combination of
two independent wheels revolving 1m-opposite
directions, and provided with closéd channels,
havingadjacentcorresponding openin gs,which

openings are provided with alterable wearing-

surtaces, substantially as deseribed.

12, A grinding-mill provided with two op-
posed- sets of revolving chaunels, which sets
revolve independently aronnd a common axis,
and bave their corresponding delivery-open-

————

ings situated at the same distance from the
central axis, substantially as described.,

13. A grinding-mili provided with two whoels
revolving in oprosite directions, which whesle
are provided with the closed chanunels a and
s and the ceutral cavities », substauntially as
deseribed. |

- 14. The combination of a revolvin g wheel,
having a closed ehannel or channels for the
hassage of a stream of grain or othier inaterial,
and a grinding or attrition surface in immedi.
ate proximity to the delivery-port of said chan-
nel, whereby the material to be reduced. is re-
tained in said revolving channel nniii it is sufs
ficiently reduced to escape through an opesn-
ing of a determined size, and is then allowed
to escape immediately into the delivery, there-
by avoiding unuecessary abrasion and. unnec-
essary expenditure of power, substantially as

“(escribed.

15. The process of reducing substances here-
inbefore deseribed, whick consists in deliver-
ing the material to the mill within & closed
channel, whieh material is subséquent] y passed
through two revolving channels, and is by
them compacted into two grindinig-surtaces,
which are forced together by the pressure of
the gradually - advancing material, and are
caused to pass over each other. -

16, In o grinding-nill, the two wheels A
and A/, provided with channels ¢ and « , and
mounted upon two adjustable sliding ames,
I and I, whereby the distance between said
rovelving wheels may Yov avied, sulostantially
as described. . |

17. In a grinding-mill, the combination of
two wheels, A and Aly revolving in opposite
directions, supported on the adjustable frames

It and I, and provided with the alterabla

wearing-surfaces r and 7, sitbstantially as de-
seribed. o |

18, In a grinding-mill, two wheels A and
A’y revolving in opposite directions, which
wheels consist of & central revolving wheel or
disk, 2, provided with partitions or webs .
which connect it with the exterior suriace, 4
between which webs the material is passed to
be ground at the delivery-aperiures ¢ of the
channels, sabstautiatly as deseribed.

HENRY A. DUC, Jz.

Witnesses:
8. F. SUuLLivaw,

K. N, DICKERSON, Jr,
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