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(CI?83?45) 2 ClaimS? 
This invention relates to a grinding mill and 

refers particularly to a millintended for grind 
ing Or pulverizing SpOnge rnetal, Such as sporage 
iron to a fine powder The apparatus may be 
uSed for pulverizing Other materialS Such aS 
paint pigments or othermaterials intended for 
reduction to a fine Or powdered form. 
SpGngeiron?SuChaSproduCedbythe prOCeSS and 

apparatus desGribed in my Patents Nos.2,144.618 
and 2.166207 when reduced to a fine powder 
may be uSed in producing metallic partS under 
hydraulic preSSure and there is at preSent a Con 
Siderable demand for powdered iron adaptable 
forthe production of metallic parts by hydraulic 
Compression Heretofore the production of a 
fine powder from material such as sponge iron 
has presented a difficult problem When at 
terapts are raade to grind sponge iron into a 
poWder in the familiar types of grinding mills, 
the particles of Sponge iron are uSually harn? 
mered or CompreSSed into pieces which are later 
ground into powdered iron Only with great dif? 
ficulty. 

It is a general object of the present invention 
to provide a grindiagapparatus capable of acting 
on Such naterials as Sponge iron and operative 
through an abrasion action t0 quickly reduCe the 
same to a powdered form while impacting of the 
Sponge naaterialto a Solid form difilcult to grind 
iS aVoided. 
A further Object Of the present inVention is 

to provide a grinding apparatus capable of Cora 
tinuous Operation and by means of which the in 
tended rnaterial to be ground rnay be Continum 
OuSly Supplied and retained in the grinding ap 
paratus until reduced to the deSired powdered 
form and which apparatus Will ContinuouSly dis 
Charge Only the desired powdered product. 
The apparatus of the preSent invention Con? 

SistS eSSentially of a Chamber having a horizontal 
base or floor Supplied With removable and re 
placeable hard wear members to take the wear 
off the grinding members and materials Sub 
jected to the pulverizing action The grinding 
members consist of a number of balls of iron, 
steel, or Other rnaterial Of a prOper degree of 
hardness and resistanCe to fracture The balls 
are rotated On the horizontal floor Of the grind 
ing equipment and CauSed by Centrifugal force 
to Contact with more or leSS VertiCal Walls of the 
grinding chamber The balls are propelled by a 
vane or Spider on a naultitude Of projections in 
contact with the ball or balls and propelling the 
Said ball or balls in a horizontal plane and CauS 
ing the Same to move OutWardly by Centrifugal 
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forCe against the more orleSS Vertical Wall of the 
grinding chamber which preferably is somewhat 
ConCave to Conforna With the Curvature Of the 
grinding members. 
The feed for the grinding apparatus accom 

panied by a Carrier Which may be either gas or 
liquid depending upon the nature of the rnaterial 
to be ground, enters the Center of the grinding 
Chamber?filling the grinding chamber, while the 
heavier particles of the material to be com 
rninuted rnove OutWardly under the action Of the 
Centrifugal force towards the periphery of the 
grinding Chamber where Such heavy particles are 
Subjected to an abrasive grinding action Capable 
of reducing the heavier particlesto a fine powder. 
The outlet for the product is provided near the 
Center of the grinding chamber and the fine par 
ticles only are carried by the carrier towards the 
Center against the action of the Centrifugal force 
SO aS to be discharged With the Continuous dis? 
Charge of the Carrier. 
The grinding mill of the present invention to 

gether with Various additional objects and ad 
vantages of the Same will be more clearly un? 
derstood from a description of a preferred form 
or example of the grinding mill embodying the 
invention? and forthis purpose I have hereinafter 
deSCribed in Connection with the acCompanying 
drawings one form or example of a grinding mill 
embodying the invention. - 
In the draWings: 
Figure 1 represents an elevation partially in 

section. '? 

Figure 2 is a Section on the line 2-2 of Fig 
Ulre 1. - 

Figure 3 is a Section on the line 3?3 of Fig 
ure 1. - 

Figure 4 is a fragmentary section on the line 
4-4 of Figure 1. 

Referring to the drawings the grinding mill 
Cornprises a horizontal floor 2, which is indicated 
as anchored in place by the bolts3. Mountedon 
the floor 2 are provided the rernovable and re 
placeable hard wear members 4 to take the wear 
ofthe grinding members and materials subjected 
to the pulverizing action The mernbers ? are 
indicated circumferentially surounding a central 
hard steel wear block 5 held to the floor as in 
dicated at 6, the upper Surface of which tapers 
downwardly and outWardly to direct the inCom 
ing material Onto the faces of the two members 
4. Grinding members T are indicated Consisting 
of a number of balls ofiron orsteel orother ma 
terial with the proper degree of hardness and re 
sistance to fracture The grinding members T 
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are rotated on the horizontal floor of the grind 
ing equipment in contact with the Vertical Or pe 
riphera1 walls of the grinding chamber The 
vertical Walls of the grinding Chanaber are pr0? 
vided by a hood 8 having a flange 9, by which 
it is bolted to the floor 2 as indicated at lf} and 
the vertical walls are likewise provided with re 
movable or replaceable wear members 1?WhiCh 
in the preferred form of the invention have Con 
Cave inner faces conformed With the CurWature 
of the grinding member 7. The hood 6 is prefer? 
ably provided with a shoulder I2 to bear against 
the wear members f and thereby clamp the tWO 
members !! and 3 against the fi00r 2. 
The grinding menabers 7 are propelled by VaneS 

13 of a spider i3. The Spider !4 is mounted on 
a hollow shaft 5 which Serves alSo as an intake 
conduit for the material entering the grinding 
chamber. The hollow Shaft 5 discharges in the 
Center of the grinding chamber below the Spider 
{4 andimmediately above the block5 The Spider 
!? and hollow Shaft ! 5 are Supported by a frarae 
16 of any preferred or Suitable Construction and 
are there provided with a gear 17 by meanS Of 
which the same may be rotated by an eleCtriCal 
motor or by any Other Suitable or preferred form 
of prime mover. 
At its upper end the hollow Shaft 5 is pro? 

vided with a hopper #3 by means of which the 
naaterial to beground such as Sponge iron may 
be fed to the grinding mill and through the hol 
1ow Shaft #? and close to the lower end therecf 
is a pipe 3 by which a gaSeOUS Or fluid Carrier 
may be supplied fcr Carrying the material into 
and through the grinding Charnber. It is under? 
stood that in case a gaseous medium?Such as air 
or aa inert gaS?is employed as a carrier either 
negative pressure may be applied to the outlet 
23 to Gause the flow of the Carrier through the 
grinding chamber or a high velocity jet may be 
12Sed On the end Of the intake pipe 9.? 
The hood B of the grinding Charaber is indi? 

atéd as rising Considerably above the level of the 
grirading naernbers 7 to provide a donne-shaped 
Collection Chamber23, and the hood 8 is indiCated 
as Cor nected by threads 2! to a discharge tube 
22 surrounding the hollow shaft !5and communi 
cating with the discharge line 23. Suitable pack 
ing raeans 2? are indiCated between the discharge 
tube 22 and hollow shaft 15 for preventing the 
escape of the Carrier along the hollow shaft For 
Opposing the discharge Of the unpowdered rna 
terial frorn the grinding Charraber the irapeller 
1? raay be provided with a fan formed by Vanes 
25, which extend upwardly from the impeller at 
a point Close to-the Outlet fron the grinding 
Charnber. - 

In the Operation of the grinding mill the feed 
enters the grinding chamber through the hollow 
shaft 5 propelled either under the impulse of 
corapressed air or othergas under pressure or 
VaCuurn, Gr propelled by Water Or Oil Or Other 
fluid Of the required natUIre. The fiuid Or Car? 
rier whether gaseous or liquid moves with the 
feed Yaaterial to be ground against the Wall of 
the pulverizing chamber Where the grindingmem 
bers 7 are moving under centrifugal force so as 
to thereby roll over the material to be ground, 
thereby Crushing grinding and reducing the 
Sarr1e to a pulverant or a powdered form. The 
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2,327,402 
gaseous or liquid carrier within the grinding 
chamber is caused to move in a Circular path 
by the action of the impeller spider I4. The 
carrier in operation is Caused to fill the grinding 
chamber and the pressure of the additional en 
tering carrier causes the carrierto move towards 
the center or driving shaft against the Centrifu 
gal force to the outlet 22?from which it is Con 
tinuously discharged from the grinding Chamber. 
Simultaneously the finely ground pulverant Or 
powdered material is carried with the limited 
Carrier Current through the exit while the larger 
particles which have not yet been reduced to a 
pulverant or powdered condition are retained by 
Centrifuga1 force in position to be COntinuously 
subjected to the grinding or pulverizing action 
Of the ball I. 
One advantage of the apparatus Of the grind 

ing mill of the present invention is in fact that 
it is SO Constructed that the entire h0uSing B 
with the accompanying steady bearings and gear 
may be readily lifted free from the grinding 
members or balls to facilitate replaCement Of 
these members Or the Wear plateS Within the 
grinding Charaber aS CCnditions of Operation may 
require. 
While the partiCular forr Of grinding mill 

herein deScribed is Well adapted tO Carry Out 
the objects of the invention?it is to be under 
stoOd that VariOUS n1OdifiCations may be nade 
and the invention inCludes all Such Changes and 
modifications as Come Within the Scope of the 
appended ClaimS. 

I Clairn: * 

1?A grinding mill Comprising a grinding cham 
ber formed by a floor and a detaChable and 
11pwardly noving hood providing an annular side 
Wall for Said chamber replaceable wear plates 
for the flOOrand side Wall of said grinding charn 
ber a Spider mounted upon a hollow shaft for 
rotation within Said grinding chamber balls in 
Gividually separated by Said Spider and arranged 
in a Single CirCular Series and Contacted by Said 
Spider forpositive movenentin a horizontal plane 
and Under Centrifugal preSSure against the Wear 
plates of the side Wall of Said grinding chamber, 
Said hollow Shaft Serving as an inlet to said 
grinding Chamber and a concentric outlet for 
Said grinding Chamber above Said Spider. 
2 A grinding raill Comprising a grinding cham 

ber forned by a floor and a detachable hood 
Inernber providing an annular Side Wall for said 
Chamber a Wear plate On Said floor concave an 
nular Wear plate for the side wall of said hood, 
grinding balls each contacting Said wear plates 
and mounted for movernent in a horizontal plane 
and free to move outwardly Under centrifugal 
force into grinding pressure with the wear plate 
against Said Side wall the hood forming an en 
larged Chamber above Said grinding balls a 
Spider haVing a hollow shaft positioned for rota 
tion Within Said grinding Chamber and in con 
tact with said balls for positive rotation thereof, 
a disCharge Outlet Surrounding said hollow shaft 
and leading Upwardly from the enlargement of 
Said grinding Chanaber said spider having vane 
members extending into the enlargement of said 
grinding Chanaber adjacent said outlet. 

WALTER GORDON CLARK. 


