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UNITED STATES PATENT OFFICE, 
FE.A.T. E. MA20Y, OFSAE ARE CITY, titat. 

RAL-TIEEE, 

iA33,838. 
Ápplication filed September 4, 1913, Serial No. 

To all thor it may concern: 
Be it known that, I, FRAN : E. MARC, 

citizen of the United States, residing at Salt 
Lake City, in the county of Salt Lake and 
State of Utah, have invented certain, new and useful Improvements in Bal-Mills, of 
which the following is a full, clear, and ex 
act description, reference being had to the 
accompanying drawings, forming a part 
hereof. 
My invention has relation to improve 

ments in ball mills; and it consists in the 
novel features of construction more fully 
set, forth in the specification and pointed out 
in the claims. 

In the drawings, Figure i is a conbilled 
side elevation and longitudinal vertical 
middle section taken through file (nii; Fig, 
2 is in part a vertical cross-section on the 
line 2-2 of Fig. 1, and in part an elevation. 
of the inner component pasts of the mill, 
said components being successively broken 
away in parts to expose those immediately 
behind them; Fig. 3 is a cross-sectional de 
tail on the line 3-3 of Fig. 1; Fig. 4 is a 
sectional detail on the line 4-4 of Fig. 3; 
Fig. 5 is a sectional detail on the line 5-5 
of Fig. 1 taken through the spider identified 
with the discharge trunnion of the mill; 
Fig. 6 is in part a cross-section on the line 
6-6 of Fig. 1, and part an inner face view 
of the snail feed with the securing lugs in 
cross-section; Fig. 7 is a top plan of one of 
the boxes carrying the radial finishing 
screen; Fig. 8 is a cross-section on the line 
8-8 of Fig. 7: Fig. 9 is 2 cross-section on 
the line 9-9 of Fig. 7: Fig. i0 is a face view 
of the open end of the screen-box; Fig. li. 
is a sectional detail of the central sleeve or 
socket of the spider carried by the discharge 
head of the mill showing the inner notch on 
the water-supply pipe, and spray pipes ra 
diating from the socket; and Fig. 12 is a 
cross-section on the line 12-12 of Fig. ii. 
The present invention is an improvement, 

on the construction of ball-rhill forning the 
Subject-matter of my pending application, 
Serial Number 750,893, filed E. 26, 
1913; and while contennilating the several 
objects and possessing the virious advan 
stages of the structure of Said ending appli 
cation, the present mill is designed to ass 
only minimum sized particles; the crushed 

smaterial being so screened as to cause a re- r 
turn of any coarser particles back to the pulp to enter the sizing compartment, C. 

Specification of Letters?atent, 
s: 8 ::: 

Patenited Say 4, 1915. 
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crushing charnber. The iraproved miil, how 
ever, is characterized by a number of struc 
tural features each of which possesses inher 
ent advantages tending toward an ultimate 
high efficiency and incrisised capacity for 
the mill, said features : lag substantially as 
follows:-The ini is provided with two 
Sets of Scteens, to-wit:---a diaphragm screen, 
and a Series of radial finishing screens; 
means for facilitating the insertion and re. 
moyal of the finishing screens; a specials , 

60 

85 

of lifters for advancing the material fro. 

of the slots being a 

the compartment, C. The screei, 5 is pro 

the intake end toward the discharge end of 
the crushing compartment; special means 
for preventing an overfeed to the mill; 
means for preventing, an undue accumula 
tion of fines at the outer corners of the fin ishing Screens; means for preventing clog 
giag or “blinding” of the screens; means 
for Spraying or Washing the finishing 
Screens; and in other features of construc 
tion the advantages of which will be fully 
apparent from a detailed description of the 
invention which is as follows:-- 

Referring to the drawings, 1 represents a 80: 
cylindrical (prefereby cast iron) container, 
drum or tumbling barrel (or equivalent fu 
bular member) provided with a lining of 
silex, hard gray iron, steel, or equivalent 
layer 2, said lining being confined to the 
Walls of the barreland to the head 3 at the 
intake end of the barrel, the opposite head 4 
not necessarily requiring a lining. The lin 
ing is made up of a convenient number of 
removable. Sections bolted to the shell grad 
head as shown. 
For convenience, the present barrel is cast. 

in two sections bolted together along the 
faages c, d, the larger section being iienti. 
fied with the crushing compartment C; and 
the Smaller section with the sizing or screen 
ing eompartment C, the two compartments 
being Separated by a transversely disposed 
primary or diaphragm screen 5 (of manga. 
nese steel) composed of a number of sec 
tions, each section being secured to the head 
4 (identified with he smaller of the two segs, 
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tiens of the barrel) by a bolt 6 (with the 
is a on the outside of the mill) spanning 

vided with radially disposed slots is extend 
ing over the outer &ndiaajor portion there 

- proximately wide 
and one inch long andfallowing the feed or 

i{ 

  



2 - 1,137,878 

The intake for the feed or pulp is through 
the hollow trunnion 7 of the head 3, the bar 
rel rotating clockwise, that is to say, the bot 
tom of the barrel turning toward the ob 

5 server (Fig. 1). Any suitable mechanism 
may be employed for imparting rotation to 
the barrel, that here shown being a gear ring 
8 on the larger section meshing with the 
pinio 9 on a shaft S driven by a belt-pulley 

leading to any source of power (not 
shown), a clutch 10 being employed to cou 
ple the shaft to, and uncouple the same 
from, the gear 8. The driving elements and 
the supporting standards T for the mill are 

15 shown dotted E. well understood in the 
art and familiar to every skilled mechanic. 
In the present embodiment of my inven 

tion the pulp (or mixture of ore crushed to 
' size mixed with water) is fed from a 

20 launder T. by means of a snail-shell feeder 
11 of conventional design, the feeder in the 
present case having secured thereto (by 
means of screws 12 passed through lugs 13), 
a bell-shaped or outwardly flaring lip or 

25 ring 14, which in turn is bolted to the fange 
7 of the hollow trunnion 7 through the 

0. 

bosses e, the latter together with the lugs 13 
being cast with the ring. In this way the 
feeder 1 is directly secured to the trunnion 

307, and is caused to rotate about the axis of 
/ the trunnion and of the mill when rotation 
is imparted to the latter. Leading from the 
feeder is a discharge pipe 15 spaced from 
the inner inwardly converging or tapering 

35 walls of the trunnion 7, the inner end of the 
trunnion passage being provided with a se 
ries of circularly disposed knobs i6 to pre 
vent the material fron: coming out of the 
mill when the latter is in operation, the 

40 knobs or their equivalents being specially 
desirable with a pipe-discharge such as 5. 
The annular (or rather conical) space or 
passage-way h between the pipe 15 and the 
inner wall of the trunnion 7 constitutes an 

45 outlet for any over-feed, any excess of ma 
terial over and above what the mill can con 
veniently handle running back through said 
space and over the lip or ring 14 into the 
launder I, (see feathered arrows Fig. 1). 

50 The feeder is provided herein with a re 
movable plug 17 which can be taken out 
during the operation, and by the use of 
a lamp placed opposite the opening, the ac 
tion of the balls and pebbles and condition 

65 of the material inside of the mill can be 
readily seen. - As well understood in the art, the inner's 
walls of the shell are provided with series 
of projections or lifters 18 Set at a diagonal, 
mill, aid lifters preventing the ore and peb 
bles which hug said walls from slipping. 
In the present embodiment of my invention 
the lifters are preferably cast to the liner 

65 sections (though they may be otherwise se 

or at an incline to the axis of rotation of the 

cured), and are provided with opposite con 
gave and convex faces, the concave faces 
forming channels or grooves m, which dip 
toward the discharge end of the mill during 
the upward Sweep of the lifters, that is to 
Say for substantially one-half of a complete 
revolution of the mill, said grooves dipping 
in the opposite direction with the downward 
Sweep of the lifters for the other haif revo 
tution of the mill, such operation necessarily 
resulting by reason of the inclined dispo 
sition of the lifters (Fig. 2). i he millor 
barrel rotating as before stated, clocirwise, it 
follows that the concave faces or grooves m, 
Yili face downward as they approach the s - r 

bottom of a rotation, and will face upward when describing their upward sweep. Since 
in such upward sweep they dip toward the 
discharge end, it follows that the lifters or 
rather the channels or grooves in thereof 
will cause any fluent material picked up by 
them to flow or migrate toward the screen 
5 (and hence toward the discharge end of 
the mill), said migration being in the gen 
eral direction of migration or fiow of the 
material entering the mill through the feed 
pipe 15. 
The screen 5 is disk-shaped, being pro 

vided with a central opening or passage O 
s (the slots 8 terminating a suitable distance 
from the opening) which establishes con 

nication. between the compartments C, C'. The compartment C is disposed be 
tween the screen 5, and head 4, and between 
the-shell of the barrel and the central casting 
or. Spider 19 forming an integral part of 
Said head. Between the inner end of the dis 
charge Erunnion 20 cast with the head 4, and 
the outer terminal of the central tubular 
p9rtion 19 of the casting 19 is an annular 
discharge opening O' through which the 
finished product finds its way into the trun 
inion 20, and from the latter to any suitable 
launder or vessel L'. 

Disposed radially across the sizing com 
partment C, and cast with the head, are a 
Series of platforms or radial lifters 21 each 
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of which serves to support the bottom of a 
box 22 whose upper wall is composed of a 
fine inesh or finishing screen 23, set in a li5. 
Inaginal offset, groove or depression in the 
Walls of the box and secured by screws (Fig. f). The terminal inner portions of the side 
Walls of the box taper inwardly so as to con 
form, and Snugly engage the converging 
Walls forming the periphery of the spider 
19 (and constituting the inner bounding 
Wall of the compartment C), the tapering 
side of the box adjacent the head 4 being 
left uncovered thereby leaving a discharge 
opening 2 which registers with a discharge 
opening 25 of the Spider, said openings be 
ing disposest on the inclined peripheral wall 
(of the sider adjacent the head 4 and serving 
to conduct the "finished product to the an 
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hular passage (9 wheace it egeapes in Polegi 
the hollow trunnion 20 inte the launder i. 
To insure a stable engagement between the 
boxes 22 and the wall of the spider in which 
the openings 25 are greated, each box is pro 
vided with an offset, or shot ider t (Fig. 7) 
at the base of the inelined end identišked 
with the opening 24, said shoulder eigaging 
the otter terminal wall of the opening 25, 
the latter thus forming as it were, a socket 
for the discharge end of the box and pre 
venting displacement hereof when once in 
serted into place. As shown in the draw 
ings, a box 22 is inserted into the compart 
ment C between the head 4 and the dia 
paragra screen 5, the inner side of the box 
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preferably overlapping the seam between 
two sections of the diapiragii. Screen (Fig. 
2). To faciliate insertion and removal of 
a box, the outer-end wall of the latter is pro 
vided with a handle 26 normally projecting 
beyond the shell of the barrel and protected 
by a hood or cover piate 27 which covers the 
hand-hole through which the box is inserted, 
there being one hand-hole for each box. 
The hood is preferably secured by a pair of 
lever-nuts 28 passed over screw-stems 29 on 
the shell, the hood being provided with lugs 
or ears 80 spanning the screw, the nut being 
screwed against the ears, thereby claimping 
the hood to the shell. 
bonnet-shaped as shown to span and protect 
the handle 26 of the box. 

Disposed on the inclined peripheral wall 
of the spider 19 adjacent the screen 5, and 
alternating with or arranged circularly in 
staggered relation to, the openings 25, are 
openings 25 designed to return back to the 
crushing compartment any oversize or mate 
rial too coarse to pass through the meshes of 
the screen 23 into the box 22. These open 
ings 25' communicate with the crushing 
compartment C through the central passage 
O of the diaphragm screen 5, (Fig. 1), the 
surfaces of the screens 23 being substantially 
flush with what might be considered the 
bottoms of said openings (25') in contra 
distinction to a similar relation between the 
boxes 22 and openings 25, the bottoms of 
the boxes being flush with the bottoms of 
the openings 25. In other words, as the 
mill revolves about its axis, the finished 
product runs out of the boxes 22 into the 
openings 25 and out, the coarse product or 
oversize running along the radial screens 
into the openings 25' back into the mill. 
To facilitate the Screening, and the return 

of thie oversize back into the mill, resort is 
had to a series of radially-disposed spray 
pipes 81, having outer portions or extensions 
31' coupled thereto substantially at right 
angles to the pipes 31, the extensions being 
provided with spray-heads or branches 32 
disposed parallei to the surfaces of the 
Sere33s. 28, and paralled to the axis of rota 

The hood is inade. 

s 
tion of he inill. The pipes 3i lead from 
the x-rais of the inner socket 19 of ine 
spider 9 (said socket having a closed bot 
toia as shown) and pass through suitable 
openings provided therefor in the spider, 
there being a spray-pipe (and head) for 
each finishing-screen. Entering axially 
through the discharge trunnion 20 is a fixed. 
or stationary water-supply pipe 33 which 
terminities in the socket, 19 opposite the in 
take ends of the spray-pipes, the end of the 
pipe in the socket having a section of its 
upper peripheral wall removed so as to 
leave a notch 34, said notch permitting a 
peripheral discharge of the water from the 
pipe 33 to at least three of the spray-pipes 
as the inner intake ends thereof come oppo 
site the notch in their revolution (with the 
socket. 19' which virtually forms a sleeve 
about the pipe 33) about the axis of the 
feed-pipe. The wash water is thus auto 
matically (and successively) admitted to the 
upper set of spray heads 32, that is to Say to 
the spray-heads of the radial pipes 31 whose 
intake ends are in position to receive the 
water delivered through the notch 34 of the 
feed-pipe. The object of this arrangement 
must be apparent, as necessarily the Screens 
23 are sprayed or washed as they approach 
the top of the mill and after they have 
gathered up their charge, the wash water 
assisting the screening and likewise carry 
ing the oversize or coarse material down the 
screens toward the axis of the barrel and 
toward the openings 25 through which the 
oversize is returned to the crushing compari 
ineri, 
To prevent an accumulation of material 

at the outer corners of the screens 23 (that 
is at the corners between the screens and 
inner wali of the shell of the barrel) pro 
vide the shell with a series of buckets or 
Scoops 35, which scoop up the material as 
the mill revolves through the water and 
pulp, and then subsequently dump it onto 
the screens below. Without, the buckets, 
much material would tend to collect in the 
corner of the screen next the periphery, such 
accumulation being undesiraibie; with the 
buckets placed in front of the several 
screens this objection is eliminated. The 
head 3 is provided with a man-hole closed 
by a cover plate R for an obvious purpose. 
Features shown but not alluded to are well 
understood in the art and require no de 
Scription in the present connection. I do 
not of course, intend to restrict myself to 
She details here shown as they may be de 
parted from without affecting the nature of 
the invention. 
The operation of the mill is substantially 
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as follows:-The feed or pulp is delivered 
from the crushers or rolliers to the launder 
1.Sayi' size mixed with water, rotation 

being imparied to line mill or barrel clock. 3. 
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wise, as already pointed oat. As the barrel 
rotates, the feeder 11 coupied thereto) 
scoops up the material from the launder 
and discharges it through the tube or pipe 
15 into the crushing coinpartment C, the lat 
ter being filled about one-third with steel 
balls or flint pebbles as well understood in 
the art, the water level being kept down by 
the action of the radial lifters in the con 
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partment, C, to a plane approximating the 
dotted line X-X in Fig. 2. With the 
water level kept down as represented, the 
buoyancy of the pebbles or balls by the 
water is overcome, thus resulting in a co 
siderable increase in the capacity of the mill. 
With the water level in the mill kept down 
as indicated, when the pulp (ore and Water) 
enters the mill through the trunnion 7 as 
described (or more properly through the 
pipe 15), the water carrying the ore ends to 
rush through the mill rapidly lander the 
head which delivers it, thus calising the 
fines to migrate toward the diaphragm 
screen 5 and the discharge end of the hill. 
This action, coupled with the action of the 
longitudinal lifters 18 as previously de 
scribed tends to cause a rapid migration of 
the fines in the desired direction through 
the mill. With the barrel's l'otation the ore 
tends of course to hug the periphera wails: 
of the barrel, and in the general migration 
of the fines the ground naterial passes 
through the radial slots 8 of the diaphragra 
screen into the sizing compartment C. As 
it enters this campartment the material 
flows over the finishing screens 23, that por 
&ion (or undersize) which is fine enough it? 
pass through said screens dropping on the 
radial lifters or bottoms of the boxes 22, and 
in the course of the rotation of the barrei 
flowing “down” the lifters through the 
openings 24, 25, to the passage-Way O' into 
and through the discharge trunnion 20 into 
the launder L. The portion or oversize which 
is too coarse to pass through the radial Screens 
flows “down the screens into and through 
tle discharge openings 25 and opening Oback 
into the crushing compartment C. As pre 
viously stated, this final screening and siz 
ing is facilitated by the jets from the spray 
heads 32, which flush the surfaces of the 
screens 23 when the latter occupy the upper 
portion of the barrel, that is to say, when . 
they have rotated to points above a hori 
zontal plane and dip downward toward the 
axis of the barrel. The action of the 
screens 23 and their radial lifter's maybe 
compared to that of a series of flat, spokes 
along which the material runs downward to 
ward the hab of the wheel of which such 
spokes form a part, in my improvement 
these “spokes' are removable through the 
periphery of the barrel or drum 1. As the 
barrel revolves any material E. up by 
the buckets 35 will be automatically dumped 

quickly made. 

onto the screens 23, where it takes the course. 
already outlined. 
A mili of the type here described delivers 

a product composed of ninimum sized par 
ticles uniform in dimensions and eminently 
adapted for concentration of any subse 
quent treatments known to the art; it has a 
maximum capacity, is simple in construc 
tion, may be readily repaired, and the first 
cost is Smail. It is susceptible of modifica 
tion in many details without necessitating a 
departure from the nature or spirit of the. 
inventioia. The interior of the mill is 
readily accessible. So that a repair may be 

Should there be any, ovel'- 
feed of the mill the excess of the material 
will run back into the launder L through the 
trunnion 7, so that the operator is given 
ample warning, and he can accordingly re 
duce the feed coming from the original sup 
ply source, 

It may be stated in passing that apart 
from the support which the platform or 
lifter 21 affords to the box 22, it has no dif 
ferent function from that of the bottom of 
the box supported by it. That is to say, 
it serves the purpose of a radial lifter, 
though the immediate lifting of the fin 
hed product is done by the box-bottom: 

Were the boxes supported in some other 
Elainer the members 21 could be dispensed 
with and we should still have a combination 

3. 

of an imperforate lifter (the bottom of the 
box) with a radial screen acting in conjunc 
tion therewith. So far as the claims are 
concerned therefore, 
cept where a specific distinction is made) 
which member we consider as the radial 
lifer; either or both may be so regarded 
(that is to say, the nember 21 or the bottom 
of the box. 22). 
Having described my invention, what I 

claim is:- 
1. In combination with a tumbling-barrel 

or container rotatable about an axis and pro 
vided with intake and discharge openings, a 
diaphraga screen disposed across the ro 
tation axis adjacent the discharge end of 
the barrel, means in the barrel for effecting 
a migration of the fines toward said dia 
phragm, radially disposed screens between 
Said diaphragm and discharge opening op 
erating to screen the fines and direct the 
same toward the discharge opening and to 
direct the oversize back to the barrei, and 
means on the walls of the barrel for pre venting an accumulation of fines in the 
dutier corners of the radial screens. r 

2. In combination with a tumbling barrel 
provided with peripheral openings and ro 
tatable about a fixed axis, and having intake 
and discharge means, removable screens 
radiating from Said axis and insertible into 
the barrel through said openings. 

3. In combination with a tumbling-barrel 

70 

75 

80 

90 

l,0. 
it is immaterial (ex.- . 

1.05 

O 

5 

120 

.25 

30 

  



5 

20 

30 

3,337,828 ES 

or container rotatable about an axis and . 
provided with intake and discharge fléans, with is crushing compartment, and a sizing 
a primary screen in the barreliocated near 
the disages but spaced therefrona, see ondary or finishing screens in said space re 
movable through the peripheral walls of 
the barrel and operating to deliver the fines 
or undersize to the discharge raeans, and 
means operating in conjunction with saidsec 
ondary screens to return the oversize back 
to the barrel. . 

4. In combination with a tumbling-barrel 
rotatable about a fixed axis, and provided 
with crushing and sizing compartments, a 
screen disposed across the rotation axis and 
forming a division wall between the con partments, and radially disposed finishing 
screens in the sizing compartment insertible 
thereinto through the peripheral walls of 
the barrel. 

5. In combination with a tumbling-barrel 
rotatable about a fixed axis, and provided 
with a crushing and sizing compartment and 
with peripheral openings, a screen dis 

25 p. osed across the rotation axis between the compartments, radially disposed finishing 
screens in the sizing compartment insertible 
thereinto through the peripherai openings 
aforesaid, and radial imperforate members 
operating in conjunction with the finishing 
screens for conducting the fines out of the 
barrel. 

6. In combination with a rotatable tum 
bling-barrel having a sizing compartment 

35 
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provided with a discharge opening disposed 
about the axis of rotation of the barrel, 
radially disposed sizing screens in said com 
partment, a central member provided with 
a socket disposed about the axis of the dis 
charge opening, a water feed-pipe entering 
said socket and provided with peripheral 
discharge means within the socket, spray 
pipes leading from the socket and adapted 
to be brought into coöperation with said 
discharge means in the course of rotation of 
the barrel, and means for conducting the 
water from the spray-pipes to the sizing 
SCIeeS. 

7. In combination with a tumbling-barrel 
rotatable about a fixed axis and provided 
with intake and discharge means disposed 
about said axis, a sizing compartment com 
municating with the discharge means, a 
member having a peripheral surface form 
ing the inner boundary of said compart 
ment, radial sizing screens and lifiers sup 
porting the same disposed in said compart 
ment about the periphery of said member, 
the peripheral walls of the latter being pro 

66 

85 

vided with openings circularly staggered 
about the rotation axis and communicating 
respectively with the lifters and screens 
aforesaid, and discharging respectively into 
the discharge means and into the barrel. 

8. In combination with a tumbling-barrel 

rotatable about a fixed axis and provided 
compartment having discharge means out of 
the barrel and into the crushing compart 
ment respectively, a series of radial lifters 
and screens insertible conjointly through 
openings in the barrel wall into the sizing 
compartment and discharging through the 
discharge means of the sizing compartment 
aforesaid out of the barrel and into the 
grishing compartment, and means for hold 
ing the said lifters and screens in place 
when once inserted. 

9. In a rotatable tumbling barrel having 
a sizing compartment, a combination box 
and screen insertible thereinto through an 
opening in the wall of the barrel, a crush 
ing compartment, and means for conducting 
the fines out of the box sad out of the sizin 
compartment through the barrel wall, E. 
returnin 
the Crushing cornpartment. 

10. in combination with a turbing-bar 
rel rotatable about a fixed axis and provided With a crushing compartigent having ania. 
take opening. disposed about the rotation 
axis, and with a sizing compartment having a discharge opening disposed about the same 
axis, a screen disposed across the barrel and 
forming a division wall between the two 
compartments, radially disposed finishing 
Screens and corresponding imperforate lift 
ers inserted as a unit into the sizing com 
partment through the walls of the barrel 
and operating respectively to eonduct the 
oversize back into the crushing compart 
ment, and the fines out of the barrel through 
the discharge opening. 

i1. In a tumbling-barrel having a sizing 
compartment and rotatable about a fixed 
axis, a combination lifter and screen insert 
ible into the compartment, through the Wali 
of the barrel, a handle at the outer end of 
the lifter, and a cover plate on the barrel 
wall, as set forth. 12. In a rotatable tumbling-barrel, a siz 
ing compartment, and suitable radially dis 
posed combination screens and imperforate 
lifiers in Said compartment, conjointly re 
movable therefrom through the walls of the 
barrel, as set forth. 

13. In combination with a tumbling-bar 
rel rotatable about a fixed axis and provided 
with an axial discharge opening for the 
fines, a sizing compartment, a spider or 12 
member disposed about the rotation axis 
and carried by the barrel and forming the 
inner boundary of the sizing compartment, 
a series of radial screens and corresponding 
radial imperforate lifters disposed about the 
spider aforesaid, the latter being provided 
with a central socket, a water-feed pipe 
leading into said socket and discharging 
thereinto through an upper peripheral open 
ing in said pipe, a series of spray pipes lead 
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ing from the socket of the spider through 
the spider walls and rotatable therewith 
about the axis of the barrel, said pray-pipes 
operating to conduct the water Ört of the 
socket during a prescribed portion of a rota 
tion of the barrel, and discharge the sagae 
onto the several screens, and means in co 
operation with the radial lifers for con 
ducting the fines out of the barrel through 
the discharge opening aforesaid. 

14. In a rotatable unabling-barrei having 
a hollow' intake trunnioi, and a series of 
knobs or formations at the inner end of the 
trunnion, aid theans in the guanion for 

discharging the material to be treated, into 
the barrel. 

5 

15. In combination with 8, tumbling bar 
Fel provided with periphgal openings and 
rotatable about a fixed axis, and having in 
take and discharge means, removable lifters 20 
radiating from said axis and insertible into 
the barrel through said openings. 

In testimony whereof I affix my signature, 
in presence of two witnesses. 

Witnesses: 
NEER SIMPsoN, 
Gip. P. SMITH, 

FRANK E. MARCY. 


