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To all whom, it may concern. - 
Be it known that I, CHARLEs F. SHER 

wooD, a citizen of the United States, residing 
at Salt Lake City, in the county of Salt Lake 
and State of Utah, have invented a certain 
new and useful Improvement in Agitating 
Machines, of which the following is a full, 
clear, concise and exact description, refer 
ence being had to the accompanying draw 
ings, forming a part of this specification. 
My invention relates to the art of mixing 

or agitating, While I shall describe the 
invention, with special reference to a par 
ticular embodiment and a particular art 
namely, mineral separation by flotation, 
do not intend to limit the invention to the 
specific embodiments described nor to the 
particular art with which the said specific 
embodiments are concerned. The invention 
is peculiarly adapted to machines and de 
vices through or in which a gritty material 
is handled or agitated and while the first 
and primary object is the provision of an 
improved protective lining or covering for 
the parts subject to the destructive erosion 
of the abrasive material which is treated, a 
further and more far reaching object is to 
improve the fundamental operation, of mix 
ing or agitating itself, based upon the yield 
ing or impressionable and resilient character 
of the surfaces which engage the medium 
to be lixed or agitated. 

I have discovered that in mixing or agi 
tating a fluid medium composed of con 
stituents of different inertia characteristics 
or different characteristics of fluidity, for 
example a finely divided solid such as 
a metal ore and a liquid such as water 
or a mixture of at A such as oil and 
water with which the herein described par 
ticular embodiments of my invention are 
concerned, the impressionable and resilient 
character of the agitating members or Sur 
faces promotes a more intinate and more 

50 

efficacious mixture or mutual intermingling 
of the constituent particles than has hereto 
fore been attained by any of the devices 
of the prior art with which I am familiar. 
I shall define for the purposes of the fol 
lowing specification and claims a fluid me. 
dium as a mass or body of particles all of 
such dimensions and of such relative free 
:lom of motion with respect to each other 

as to flow or move readil 
each other when subjected to the action of 
a stirrer or agitator. I do not intend to 
limit the phrase solely to liquids, or gases 
or vapors or solutions or mixtures containing 
lity gases or vapors. - 
More particularly, my invention is especi 

ally applicable to agitating machines of the 
type commonly employed in the oil flotation 
process of concentrating ores. As usually 
constructed, such machines comprise a cas 
ing usually having a separate metallic lin 
ing, within which is arranged a mechanically 
operated impeller or agitator, the function 
of the machine being to continuously agitate 
a contained liquid which carries a finely pull 
Yerized ore such as a gold bearing quartz. The liquid carrying the quartz consists of 
water with a relatively small percentage of 
oil, and in some instances an acid re-agent 
such as sulfuric acid. 
The oil has a preferential affinity for the 

metallic or metalliferous parts of the ore, 
which phenomenon is taken advantage of in 
raising the ore particles to the surface by 
flotation. The general practice is to create 
a froth or foam bearing the oil treated 
metallie or metalliferous particles which 
froth or foam may be brushed off or removed. 
With this particular phase of the flotation 
process inly invention, is not immediately 
concerned as may invention relates to the 
stage of mixing or agitating and not the 
froth removal. Y. 

Agitating machines of the general type. 
with which my invention is concerned, func 
tion to secure an intimate commingling of 
the pulverized ore with the flotation liquid 
by tRES agitating the pulp at a high 
speed, with the result that the continual 
impingement of the grit particles of the ore 
against the interior parts of the machine, 
particularly the metallic lining and the im 
peller soon destroys these parts by abra 
sion, and the machine must either be repaired or replaced. 
My invention provides first a protective 

ce vering for the metallic lining and the other 
metallic parts exposed to the impingement 
of the ore particles, which protective cover 
ing is of such a nature that the hard pai, 
ticles in the pulp do not abrade or ; it this 
away, and second, an impressionable eastic 

with respect to 
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surface which termits the particles of 
greater illetia or of a lower degree of fluid 
ity (lieut: 'ily enbei tie a selves in said 
- 'fit', were is a greater area of contact 
a fi : it iger period of engagement are per 

it tit 'til the agitating surface to the end 
of rice: it 'li:tive noti? in he tween the par 
ticles; it is tier mixing or distrii ution of the 
ce is title its evenly throughout the mass; 
: Il tiii'i it lied in in for holding and dis 
triliiting certain of the constituents as for 

all the tii, all to the great improvement 
if this ei'ati i if the machine and the 
a trying it of ille process of mixing which 

articularly disclosed and claimed in my 
' it it is: aii at it is retiri i E. 462,354 file 
viri S, 12. (unt rary to the general 
slipt sition that an extremely hard netallic 

inst , ) id e iihore capable of withstand 
is risii. 1 filt a resiliest lining. pref 

rally tie 'i hire', to lie title durable un 
is: " : it Frasive actic fine iri' it particles. 

is. :::tient intinally attribute to the 
at the ridh'', other resilient in: . 

-i is yiei, is to the it, it of the arrasive 
a ticials, with it receiving inity, whereas 

t is lef; li: iiiing, eitg a 'i aisle of yield 
it it in lict. Sullie's all asio II. 

in it it: ; ; ; lility. , the .ii her liling is th: , 
ritecting the lietallic surfaces in the 

is it r isgai - i.e : it is si', ' action of the 
is, which ire free fly nixed in the 
it it is rive fictatist. '' is ; liber lin 

... ific f: the la et silic surfaces to be 
: it "it'i it iiie fiti f : it latively thick 

fillyler which is is refoy'ahly valcan. 
't' is join the set: ic surfaces, al 

iii. 1 is in it will e, , ; it reit, that le lining 
; ; ; ; lie it: ; ; ; y is reint. it by any other 
s: it lie is: i) {3. 

; : . . . iii! as that. Thief contin lett 
pii) i' it rapidly 

eit 'i. gness an efficiency. I have 
it is is title tirasion causing 
is it'; '; it is a that ifies in the 

is tile ind of star faces. 
in if t is -la is Saleh sur 

iny critio 
tith na-. 

; : ; if i 
it 

. . . . ; ; ; 1: y : ; ; ; ; Yiii:. . it's c. 
-; ; ; ; ; , ; ; : 'et "c 'i it is it it i? in ry 

; : ; ; ; ; ; ; ; it's t ( tist : 'it's 
4, . . . . ii 

; iii. ii. 
: , , ; ; ; ; ; ; ; ; ; ; 

i. i - \, t e is . , the pro 
Ji , , s: i , , i. 

f all; sive 
: i: sist ac 
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Fig. 2 is a transverse sectional view of the 
above figure taken on the line 2-2 thereof; 

Fig. 3 is a vertical sectional view of an 
air operated aritating a cline. showing the 
application of the resiliest lining thereto; 

Fig. 4 is a plan view of the same: 
Fig. 5 is a trains verse section; view taken 

on the plane of the line 5-F of . ig. 3. 
I shall give a brief description of the struc 

tire and operation of a 'onventional type 
of agitator it order that a letter intle'stand 
ing may be had the let inient at a trusive 
action tipon the iriterist' intet: lic surfaces 
of the agitator', as heretofore crostructed. 
calised by the ilipings-lient of the ore par. 
ticles the reoi, and in order that I may con 
vey in 14) e learly the in: tu ('i' in which the 
in pessionable elastic or resilient surfaces 
of my investion in prove the fun lanental 
operation of mixing, agitating or tistribut 
ing the constitive it particles as thoroughly 
its possible. 

like ferring to Fig. 1, the agitatig an: chile 
broadly desigliateti i is slotet on a 
t’? nei'ete redestal r ther suitable sport, 
in proximity title separatigr box or spitz, 
kaste in 3, between which and the agit: firg 
in: thine the ill is cir' liate. I have it. 
list "ited the triliatiit (f the sea rating 

box, is this it vice is not reited to the fires 
fit in y ention. The main strict II'' if the 
agitat or coil prises the lower casing 4, the 
the tasing ... these t w '; sings being 
joinet: y : h iiang's -- i. : the motor 

apper cas 
ing , the lower casing 4 is y lindrical in 
site at with tie reluc'est cylindrica por 
tiiii (f the liter casing is, (lefines a cylit 
fi'it': i : it at it is cl: it her 9, it is t t in of 
the iwer 'asing 4 is for inci with a cit l{} 
lia wing : it'ainages it extelli is tiere 
front all lovikle with a swin its valve 
12 in 'inally closis, s: it i s (lit, insi is vid 
is g : ir-in; e i it it. Fir fishing at the 
agitatin: chal hel' ' ' ' ' 'it': ling the ima 
cli 

.' I ilar iij 't lie eting clair' (r 
( fort 1:3 stir in is tit like a 't if the 

it: i: I g 'hill ir is ('litt he seig 
fert: 4 lay tie racially is ('inting wali i ; 

i i" in ti - it it is of the ('asing , and 
a 12, in terrai with tie wiri 

i ! : t: it f : . it ei' it': 
w: ; ; ; if i is a 41 13 is i' y i.e. with it in 
it's sity tries i faine it i \\ c : 'ests 
this i;is fiatre is of tile light in it or 7. 
Th; it it: ting '.amber 9 extends up to a 

it air Yi. It is ilway of the depth of 
t}, s , , ; ; ;ier i3. aid into the rough thus 
f : . . .'; ' ' tweet the wall of the agitating 
: }: ; lik: ; ) tic: vertial w; it , is expellet 
* - it: ; ; ; ) : iter agrit:tion in thi 
ill; in is list, : ; ; ; ; ; it it ric; if 
| a ; ; ; ; ; ; : ii; : ity ( , f : ); its 
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adapted to arrest the circulatory motion of 
the pulp or froth as it emerges from the 
agitating chamber 9 and permit it to settle 
quiescently into the chamber 13 from whence 
it flows out through the opening 21 and down 
into the separating box 3. 
A shaft 24 from the motor 7, extends down 

into the agitating chamber and has connec 
tion through the coupling 25 with the in 
peller shaft 26. This impeller shaft supports 
an upper agitator 27 and a lower agitator 28, 
which preferably take the form of a series of 
radiating arms, four in number, and which 
are rotated at a relatively high speed by the 
motor 7 to secure a thorough agitation of the 
pulp. The lower impeller arms 28 are rela 
tively short in order to just clear a series of 
baffles 29 which extend inwardly from the 
walls of the casing 4, as clearly shown in 
Fig. 2. The upper impeller arms 27 extend 
outwardly with just sufficient clearance for 
safety between the el is thereof and the in 
terior surface of the chamber 9. The lower 
impeller arms 28 are slightly dished or 
curved as clearly shown in 
an upward propulsion to the pulp in addi 
tion to the circulatory agitation of the pulp. 
The pulp enters at the lower end of the 

agitation chamber 9 through the conduit 30, 
which leads up from a relatively low point in 
the separating box 3. By the operation of 
the agitator a circulation of pulp is built up 
between the separating box 3 and the agitator 
1, the pulp flowing up through the conduit 

5 30 into the agitating chamber 9, out over the 
top thereof into the trough 13, and out 
through the port 21 back into the separating 

40 

45 

50 

box 3. When the pulp is discharged into 
the separating ox 3 after agitation, the 
metal liferous matter is held in suspension by 
the adhesion of the oil particles while the 
gangue or refuse precipitates to the bottom 
of the separating box, where it is recirculated 
for the further extraction of metals. 

It will be immediately apparent that a very 
destructive erosion of any unyielding surface, 
subject to the impingement of the rock and 
metal particles is bound to ensue from the 
violence of the agitation and the speed of 
rotation of the impellers, which ranges from 
500 to 1,000 r. p. m. Replaceable metallic 
linings have been the only expedient hereto 
fore practised for taking care of this condi 
tion, but obviously, the replacing of these 

55 
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linings involves such inconvenience and ex 
pense in addition to the loss in shutting down 
the machine, that they have become practi 
cally intolerable. These, furthermore, are 
impracticable for protecting the surfaces of 
the impellers. 
The resilient inity which I propose using 

preferably consists o a layer of rubber 3:2, if 
approximately 8 or '' thickness, which is 
vulcanized about the interior of the agitting 
chamber 9. The projecting baffles 29 must 

ig. 2, to impart 

B 

also be protected with a rubber covering. 
which may be accomplished by stretching tie 
main lining 32 to conform to the shape of the 
baffles and vulcanizing the rubber in place, 
or by vulcanizing separate strips to the sur 
faces of the baffles and then vulcanizing the 
strips to the main lining 32 to form a hono 
geneous lining, or by any other suitable 
method. The interior of the discharge duct 
1() is also protected by a rubber lining 34, 
which may be applied in the same manner. 
The baffles 19, which are adapted to arrest 
the circulatory motion of the pulp, are also 
provided with a layer of rubber upon the 
sides exposed to the impinging particles of 
ore, as indicated at 35. I find that the metal 
lic surfaces of the impeller arms arc. subject 
to a very rapid abrasive action and accord 
ingly I sheath these in rubber also, together 
with the impeller shaft 26, as indicated at 36. 
The rubber seathing for the impeller arms 
may be applied as previously stated, or it 
may be molded in the proper shape prior to 
being vulcanized to the impellers and there 
after vulcanized to the tubular sheath inclos 
ing the impeller shaft 26. 
The efficacy of this protective layer of 

rubber may be illustrated by reference to : 
specific instance in which an agitating ma 
chine so protected was employed for agitat 
ing a pulp consisting of quartz containing 
metallic particles in the percentage of one 
of solid to three of water, and after months 
of handling pulp of this character showed 
no visible signs of abrasion. With the usual 
metallic construction, this severe service 
would have necessitated a renewal of the 
lining at least every few months. I found 
also that for the expenditure of a given 

s 5 

() 
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amount of energy the yield of ore was mark . . . . 
edly increased. I attribute this to two 
fundamental causes-first, the lower coelti 
cient of friction caused by the elimitation of wearing and greater freedom of niotion 
and second to the greater relative motic 
between particles and more thorough alli 
cation of the oil to the metal particles cause? 
by the greater area of contact which is se 
cured when a particle embeds itself st 
tarily in the impressionable resilient surface 
of the rubber. A further utility of this 
rubber lining is that of protecting the in 
terior of the agitator from the corrosive ac 
tion of the acids commonly added to the 
In Fig. 3 I have shown my invention ap 

plied to an air agitated flotation machine. 
In this arrangement compressed air injected 
into the pulp, is used as the agitating agency, 
The casing comprises the main cylindria 
shell 41, forming an agitating chamber 42. 
and the enlarged cup-shaped portion 43, 
forming a pulp collecting trough, or launder 
44. At its lower etid the casing 41 carries 

- 
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a conical chamber 45, secured thereto by the 130 
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4. 

flanges iti. A cott pressed air nozzle 47 ex 
tends up through the conical member 45, 
and opens into a central agitating tube 48, 
which is supported in the agitating chamber 
42 by wings 49 extending inward from the 
casing 41, as clearly shown in Fig. 5. A 
deflecting cap 51 surmounts the agitating 
tube 47 and functions to deflect the agitated 
inass if pulp. as it is impelled upward 
through the tile 48, out over the top of the 
tube and lack into the main agitating chant 
ber 42. The enlarged easing 43 is provided 
with a stall in warly extending f.A. 53, 
adjacent the floor of the trough 44, and co 
operating with this flangre is a ring 54, which 
is supportel above the floor of the trough by 
a lown-turned flingre 55, the reby forming an 
annular 'i it it) in the lottom of the 
trough. The eige of be ig 4 is saced 
from the flange 5.3 to ; for an annular open 
ing from the conduit it; the trough. This 
opening is 'overe is a ring of this fabri' 
5t, which sistains the frth and keels it out 
if the 'c' is liait it). \ it inter a slight pres 
sire is admitte to the "inlit 5?, antil this 
air, issuing through the fabric ring 56, blows 
the frth it of the to of the trough 14 as 
fast as it settles lown a long the inclined 
face if the trotri, from the lip of the agi 
tating hauler 9. A ring 5S is supported 
ill the titler alt of the el: 'g'' ('asing 3. 
for the try se of reveilig the froth fron 
falling lack into the agitating cli: nirer 12. 
ite froth litting reet: " : ct the cir 
('tilatory syster for charging the agitation 
linn Fil' with 1 are not shown as they 

is: ye i? tirect learing po the resent in 
v it it). 
Tie entire iane!' Sir face of the agitatiing 

sianiser 12 is 'vided with a rotective 
it is of thier 59, allied in practically 
the site inner as just escrihel of the re 
that it'ai tye () agitato'. The agitating 
tie 4S is 'i Inletely line. hitl inside and 
it with a layer of raller (31, together with 

the wings 19, whil - or the sarie, and 
the lette, fir ( ; ; ; ; ti of the tube. 
The Tai'i's set air 11c ZZ. It is either' con 
st it fit entirely if iter, or is sheathel in 
rt liver, as it is also subject t ( ; lirasio ly 
tie E (iest'en its into tie hottom of the 

it a hillier 4. If leen lesirable, 
t i? it trioi ( , the trigl 1, 1 ; it the deflict 
ii i? is in it lay list be r \ittel with a ro 
testive layer of rher, to rotect these stir 
?'; 's fi, is tie metal ferti is articles in the 
it it, and from sial liantities of ilp 
w ill unay lie -ie'te froii the trough. 

: 'sset'; if it invent it "esides if the 
in 1'essionaile 'esilient 'tile' stir faces 
w is a ve retive in tit) in with 'espect to 
tit. :ii' it'l's in it sing the fict are ill in 
its S. While t is characteristic' is fit cla 
luently resposits for reservation of the 
parts against wear it is also test insible for 
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a peculiar action which greatly improves the 
operation or :uction f mixing of agitating. 

During the relative miti in between the 
rubber surface and the fluid pass the parti. 
cies of oil to be distrii titled "ine into con 
tact with the ruble' surface, so that for each 
contact of a glollie of oil with the ruliner 
there is a wetting of the rubber surface with 
oil, whereby for a rief perio; of time at 
least there is a film of oil it on a part of the 
st face. Thereafter let is issue that a 
particle of metal or neta life') is o'e strikes 
the surface at the point where the filin (f 
oil is formed. The ensiling 'ol tact setween 
tle heavy particle of metal or 'e', 'alises a 
relatively greater wetting of the surface of 
the particle with the oil because the rubber 
surface permits the article to emberi itself 
minentarily. As soon as the in: it of the 
particle is take up the particle is throw of 
bet'aise of the resilient character' of the i 
ler. The strface is this self ceaning an 
always ready to repeat the operatiti. 

I find that the oil has a tendeny to adhere 
quite firmly to the railer Sir fu?' intil it is 
taken up y the metal or one : 'ti'it's and 
this plenoineion assists further in the letter 
distribution of the oil to tit (tal () or 
articles although this is not the she reason 

as I have a hove indicated for the improved 
efficiency but is unclely a further favorable 
a 'fion in the pract it'e of agitating pulp and 
il. This surface is rimarily resilient and 
referably ruther, illough not necessarily so. 

as any other suit:lle yielding material 
mightie eployed, lure I'll let may he 
set, or any sitabic combination of rubber : i? a Fric". 

I do not wish to limit the invention to the 
lise of rubler. While to my present knowl. 
eige this is the only substance which will sc. 
cure the desired effect effects 1 intend to 
include such substitutes or equivalents as 
enabody the characteristics which are re. 
(uired to secure the fundamental action 
which I have lisclosed. I enjoy the phrase 
' 'abbe like to tesignate broadly a sit}, 
stance having the desired chai': 'teristi's which ribber provides. 

It is in laterial wetle' the airi 
surface loves against the fluid me lili; or 
mass (i \ice versa. Both actic is tr. iii. s. 
tl’ated in the above it's 'i'it': aii; iii-fits. 
Though I have described tier: 17 it is 

leing the preferred (thod of aft: 'tii, it is 
rifle to the let a tie surfaces, iiii is a riv 
to the in peer aris (3 wing to ti it is re 
t;itive seed, it will he civic) is tai ('raint 
r any suitable means of attaclei; it lay ti employed. 
What I (lain its tiew, a iiii tes 

ly etters Patent is: 
... in a device of the class tiesci et a 

ii 
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agitating member adapted to live violent 
agitating impact with a flaid mass only, said 
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members having an impressionable resilient 
impact surface for engaging with the parti 
cles of said fluid mass. 

2. An agitating member for agitating a 
fluid mass consisting of particles of different 
inertial characteristics, said member having 
a yielding elastic impact surface which is 
brought into agitating engagement with the 
fluid mass. 

3. An agitating member for bringing into 
intimate engagement the various constitu 
ents of a fluid mass consisting of particles of 
different degrees of fluidity, by repeated in 
pact, comprising a soft rubber impact sur 
face adapted to have agitating contact with 
said fluid mass. 

4. In a device of the class described an 
impacting agitating member of rubber like 
characteristics adapted to have free impact 
ing agitating engagement with the particles 
of a fluid mass to be agitated. 

5. In a flotation machine an agitator men 
ber having a surface for agitating engage 
ment with a body of pulp said surface being 
yielding and elastic to permit the solid par 
ticles of the pulp to embed themselves mo 
mentarily only whereby the area of contact 
of the particle with the surface is increased 
and whereby the surface is preserved against 
wear or erosion. 

6. In a flotation machine an agitator com 
prising a central hub and radial arms said 
ams having faces adapted to contact with 
the solid particles of the pulp when said 
agitator is rotated, said faces comprising im 
pressionable resilient material. 

. In a flotation machine an agitator com 
prising a metallic frame consisting of a hub 
and radiating arms and a covering of soft 
resilient rubber like material over said arms. 

8. In an agitator for agitating a fluid 
inass consisting of particles of material of 
different freedom of motion, a member hav 
ing it yielding elastic impacting facing 
adapted to have impacting and agitating 
contact with the particles of said mass indis. 
criminately, said facing comprising a rela 
tively impervious surface and a yielding 
elastic body back of the same such as is pro 
vided by a relatively thick body of soft 
tough rubber. 

9. In a flotation separation machine, an 
agitating chamber adapted to contain a 
liquid solution of a brasive material to be 
agitated, agitating means in said chamber, 
and a resilient protective lining of rubber' 

the like about the interior IFsaid cham 
ber for preventing abrasion or corrosion by 
said abrasive solution said lining of rubber 
providing a yielding elastic contact surface 
for agitating contact with the abrasive ma 
terial to be agitated. 

10. In a flotation separation machine, an 
agitating chamber adapted to contain a 

5 

liquid solution of abrasive metalliferous par 
ticles to be agitated, a mechanical agitator 
immersed in said liquid solution, and a pro 
tective liner of rubber or similar resilient 
material covering the interior surfaces in 
mersed in said metal liferous solution. to 
pilevent abrasion or corrosion thereof s: it 
rubber liner providing a yielding elastic ('in 
tact surface for agitating contact with the 
particles to be agitated. 

11. In a flotation separation machine, an 
agitating chamber adapted to agitate a con 
tained liquid emulsion of metalliferous par 
ticles, agitating surfaces disposed angularly 
in said agitating chamber below the depth 
of immersion, a mechanical agitator dis 
posed in said agitating chamber, said agi 
tator comprising a driving shaft and a plus 
rality of agitating arms immersed in said 
liquid emulsion, a resilient protective liner 
of rubber or the like supported on the ex 
posed surfaces of said agitating chamber 
and said agitating surfaces and a similar 
covering of rubber or the like molded to 
said agitating arms. 

12. In an agitating machine for agitatin & 
an ore bearing pulp, an agitating clan her, 
means for agitating the pill) in said cham 
ber, and a protective lining of rabber vil 
canized about the interior of said agitating 
chamber for protecting the same against 
the corrosive and abrasive action of said 
pulp said lining of rubber providing a yield 
ing elastic contact surface for agitating con 
tact with the pulp. 

13. In a flotation separation machine, an 
agitating chamber adapted to agitate a coin 
tained liquid emulsion of metal liferous par 
ticles, baffles projecting into said chamber, 
a vertical agitator shaft extending into said 
agitating chamber, agitating arms adapted 
to be rotated by said shaft, a lining of rubber 
vulcanized about the interior surfaces of said 
agitating chamber below the depth of im 
mersion a covering of rubber vulcanized to 
said baffles, and a similar covering of rub 
ber molded to said agitating arms for pro 
tecting the same against the abrasion and 
corrosion of said liquid emulsion. 

14. In a flotation cell, a vertical, circular 
agitating chamber adapted to contain a 
quantity of liquid emulsion of metal liferous 
particles adapted to be continuously agitated 
therein, an intake conduit opening into the 
lower part of said tigitating chamber, an 
over?ity ischarge outlet leading from the 
upper part, if said agitating chamber 
through which the froth or pulp is dis 
charged, a vertical agitator slaft extending 
concentrically into said chamber, a plurality 
of agitator arms projecting from said shaft, 
a plurality of baffes extending inwardly 
fron the walls of said chamber and co 
operating with kid agitating arms, a resili 
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ent protective liner of rubber covering the 
interior of said agitating chamber, a rubber 
coating covering the exposed surfaces of 
sail bailles, and : similar rubber covering 
olded about saici agitator arms and sheath 

in said agitator shaft to prevent all rision 
:lic corrosion is silid liquid entilsion. 

i5. In an agitating machine for agital illgr 
an ore learing al. in gitating chall.'', 
ineller meiniers it sail chanier for agri 
tating and 'i'iating sail pulp. latile nei 
bei's in sail aritating 'hamber. an a ro 
tective linity of 'ille Vulc':tilize it it 
the surfaces of sail chamber and said battle 
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Inelial el's had milled oil said impete for 
'' venting abrasioi ttereof iy said up. 
16. In an agitating machine for agitating 

an ore learing ill, an agitating clairlier. 
impeller enlier's in said chanlier for agi. 
tating and circul: ting saic pill, and a pro 
tective lining of ulie Yilialized to the 
st 'fa'es of said agitat it is chain her and said 
ille le) for 'teeting til sat ; trainst the 
' ' ' )sive a alrusive : 'till of said it. 

wit ('ss where it let' it ( sistill 
lay alie this 17 day of March, 1919. 

(ARES F. SIERW ()()). 
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