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UNITED STATES PATENT OFFICE 
2,679,933 

APPARATUS FOR, SEPARATING ARBORNE 
ASBESTOS MAERA 

Nathan J. Lockhart, La Moine, Calif. 
Application April 24, 1950, Serial No. 157,718 

(C. 209-39) 5 Claigas. 

My invention relates generally to an appara 
tus for processing fibrous material, and nore 
particularly to an apparatus for separation of 
minerals such as asbestos from a parent rock. 

In order to fully understand the function of the 
apparatus it is necessary to consider briefly the 
nature of asbestos as distinguished from other 
more common ores. Asbestos suitable for com 
mercial use is found in the form of crystalline 
fibers innbedded in certain types of stratified rock. 
The value of the product is dependent upon the 
separability and length of the fibers, which are 
subsequently spun and manufactured into sheets 
of insulating material. For these reasons, Con 
wentional grinding and crushing proceSSes using 
water to promote the grinding are impractical, 
as they retard the separation of the fibet'S and 
destroy their length. Commercial operations 
have heretofore depended largely upon SC1'eel 
Separation after an initial rough crushing. To 
produce a relatively pure product by Such a 
method, it is necessary to Screen the ore many 
times, and the production costs are consequently 
high. 

i have discovered that it is possible to pro 
duce a relatively pure and fibrous asbestos by 
air flotation of the mixture of asbestos and rock 
particles, and a subsequent separation of the 
rock from the fibrous asbestOS. This may be 
done in a continuous operation for Which purpose 
I have constructed an apparatus that requires 
a minimum number of operators and is other 
wise economical. 

Briefly described, the apparatus constructed 
according to my invention employs as shattering 
means a plurality of paddles adapted to rotate 
rapidly about a horizontal axis within a cylin 
drical housing. Raw ore is fed into the housing 
and is shattered by the impact of the rotating 
paddles. The mixture of shattered rock and as 
bestOS fibers is discharged vertically through an 
opening in the cylindrical wall of the housing, 
being forced out by a blast of air created by the 
centrifugal blower action of the rotating pad 
dies. As the material paSSes upwardly, it goes 
through an adjustable throat which controls the 
air blast, and accordingly the particle size in the 
mixture. An adjacent by-pass chute returns 
oversize particles to the rotor-housing Where 
they are reshattered. The mixture at this state 
of the process consists of loose rock particles and 
loose fibers of asbestos. A series of sharply an 
gled deflection passageways then cooperate with 
the air blast, to separate the relatively light 
fibers from the rock particles. The asbestos is 
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carried upwardly for further processing, and the 
Waste rock falls and is carried away by an ex 
haust system. As can be understood, the opera 
tion is rapid and continuous, resulting in a low 
production cost. 
An object of my invention is to provide an ap 

paratus which separates the shattered material 
according to size, returning all insufficiently shat 
tered naterial for reprocessing. 

It is also an object of iny invention to provide 
air flotation passageways that may be quickly and 
easily adjusted to control the size of the particles 
of shattered materia which are discharged. 

Still other objects of my invention are to pro 
vide means for separating the crystalline fibers of 
asbestos from the rock particles, and to provide 
means for carrying the Waste rock from the ap paratus. 
A still further object of my invention is to 

provide means for accurate control of the sepa 
rating process which are easily adjustable to vari 
ations in the raW Ore. 
These and other objects and advantages of my 

invention will become apparent from the foll 
lowing detailed description of a preferred form 
thereof, and from an inspection of the accom 
panying drawing in which: 

Fig. 1 is a rear elevation of a preferred form of 
my improved apparatus; 

Fig. 2 is a partial Cross-section taken along the 
line 2-2 of Fig. 3; and 

Fig. 3 is a vertical section taken substantially 
along the lines 3-3 of Fig. 1. 

Referring now to the dra Wings, the numeral 
A designates a lower base or housing section of 
generally rectangular box-like shape, having a 
horizontal attachment fiange welded around 
its upper edge. Supported on the base G is a 
central housing section 2, which has an attach 
ment flange 3 Welded to its lower edge to mate 
with and be secured to the fiange . The cen 
tral housing 2 is generally box-shaped with 
open top and bottom, and has fiat vertical front 
and back walls, joined to side Walls that are par 
tially cylindrical and partially vertical. Mount 
ed on the top of the central housing section 2 
is an enlarged generally rectangular upper hous 
ing 5 which overhangs the rear walls of the cen 
tral section. A second pair of attachment flanges 
f6 and . . . are provided on the adjacent edges of 
the upper housing 5 and the central housing 2 
respectively, to secure these members together. 
A suitable brace 8 may also extend rearwardly 
from the junction to the flanges 6 and it to 
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support the overhanging portion of the upper 
housing 5, as is seen in Fig. 3, 
Mounted for rotation with the enclosure 

formed by the lower housing 6 and the central 
housing f2, is a hammer means formed as a 
multiple bladed rotor 23. The rotor 23 has an 
axle 2: With three spaced circular discs 22 mount 
ed coaxially thereon. Four radial projecting 
blade supports 23 are joined to the discs 22 and 
each has bolted thereon a biade 24 which is dis 
posed parallel to the axle 2 . The ends of the axle 
2 are journaled in a pair of pillow block beaf 
ings 25 and 26 which are supported by a pair of 
outwardly projecting flanges 2 and 28 welded to 
the front, and back walls of the lower housing 
section (). The fianges 2 and 28 are positioned 
to substantially center the axle 2 within the en 
closure formed by the housing sections 3 and 2. 
The rotor 2 is adapted to rotate clockwise aS 

viewed in Fig. 2, and the blades 24 are renov 
ably fastened on the forward side of the Support 
23 by means such as bolts 29 so that they may be 
quickly replaced. To drive the rotor 28, a mul 
tiple pulley 33 is secured to the rear end of the 
axle 2 as is best seen in Fig. 3. The pulley 39 is 
adapted to receive a number of V beltS for power 
connection to a suitable driving Source (not 
shown). The entire structure thus described is 
capable of considerable modification. Without de 
parting from the scope of my invention. 
On the front face of the Central housing Sec 

tion 2 of the bearing 26 is an inclined loading 
chute 35 discharging into the interior of the hous 
ing. Material Vi in the form of raw ore is fed in 
to the loading chute 35 and enters the rotor 
chamber in position to be struck by the rotating 
blades 2.É. the impact of the blades 24 on the 
material Mshatters the ore and exposes the fiberS 
of asbestos. The mixture of rock particles aid 
asbestos is then carried around the housing and 
discharged upwardly to an opening top of the 
central housing 2. The rotating blades or 
paddles 2.5 act as a centrifugal blower and create 
an air blast to force the material upwardly. A 
vertical baffle 36 is positioned within the central 
housing section 2 adjacent the rear edges of the 
blades 24, and extends upwardly to define with 
the front wall of the housing a discharge opening 
through which the naterial passes. 

Extending across the discharge opening of the 
section 2 is a grate consisting of a plurality of 
flat bars 3 welded, edge up, between a pair of 
plate-like Supports 38 and 39 and defining paS 
sageway therebetween. To further promote the 
shattering and reduction of the material carried 
around the interior of the rotor housing, a series 
of striker bars A9 may be welded along the in 
terior of the cylindrical portion of the central 
housing section 2, as seen in Fig. 2. 

In the upper housing section 5 a fiat baffle 5 
slants downwardly from the forward wall to 
terminate near the upper edge of the vertical 
bafile 36. The opening between these baffles de 
fines a throat 46 through which the material car 
ried upwardly by the air blast passes. On the 
rear face of the baffle 36 is a sliding door or gate 
57 to adjust the size of the throat 46. Wertical 
tracks A8 guide the outer edges of the gate , 
and a bracket 89 extends rearwardly from the 
latter for a connection to an adjusting means. 
The bracket 49 is pivotally connected to a crank 
linkage 5 mounted on a horizontal shaft 5. The 
outer end of the shaft 5 carries a manual adjust 
ing handle 52 disposed outside of the central 

O 

15 

30 

55 

60 

65 

70 

75 

4 
housing section 2, as is shown in Fig. 3. The 
crank-linkage 58 slidably moves the gate is 
against the baffle 36 while the handle 52 is adjust 
ed to the desired angular position. 
The sharp change of direction made by the up 

wardly moving material in passing through the 
throat i3 causes many of the heavier rock par 
ticles to be centrifugally displaced from the air 
blast and fall back through the grating ba's 37 to 
be reprocessed. As can be understood, the loose 
fibers of asbestos are better Supported by the 
air biast, and these together with the Smaller rock 
patticles continue upwardly Within the upper 
housing Section 5. By adjustinent of the gate 3, 
the constriction of the throat £6 may be varied 
to change the Velocity of the air blast in the area. 
ihis change in air velocity determines the rela 
tive fineness of the particles which will be Sup 
ported by the air blast, and may be easily varied 
for different types of raW Ores. 
The housing section is extends upwardly and 

rearwardly a Substantial distance and has a 
partial vertical dividing wall or baffle 55 spaced 
rearwardly from the throat 46. An additional 
overhanging portion extends rearwardly beyond 
the Wall 55 to for in a second enciosure or Separa 
tion chamber 2, as will later be described. A 
horizontal baffle or Wall 53 extends from the front 
Wall of the Section 5 to terminate near the uppe) 
edge of the Wall 55 and form a discharge throat 
3. A second gate 53 similar to the gate 4 is 
movable vertically to adjust the constriction of 
the throat 5' being guided by vertical tracks 53 
mounted. On the for Ward face of the vertical Wall 
55. To adjust the gate 58, I provide ai) operating 
ihandle 83 on the outside of the housing 5, as is 
ShoWh in the phantom outline of Fig. 3. The 
handle G is rilounted on a horizontal shaft 6 
connected by a crank-linkage 62 to a projecting 
bracket 63 on the forward side of the gate 58. 
The angular position of the handle 63 thus de 
termines the vertical position of the gate 58. As 
the air blast carrying the material upwardly 
Inakes a second sharp change of direction to pass 
through the throat 57, still more of the rock par 
ticles are deflected and fall, while the lighter as 
bestos fibers and the Smaller rock particles con 
tinue. 

In order to return Sueh particles as are too 
large to be carried through the throat 57, an 
Opening 65 is formed in the back of the Wali of 
the Central housing section 2 in a similar and 
Opposite position to the feed chute 35. A slanted 
wall 68 extends upwardly from beneath the open 
ing 35 to join the vertical wall 55, and form a 
funnel-like chute which directs the material 
downwardly into the opening. The particles of 
raterial returning through the opening 65 will 
be re-impacted by the blades 25 until they are 
Small enough to be supported by the air blast. 
By adjustment of the gate 5, the yelocity of the 
air blast in the area, may be changed so as to 
Support larger or Smaller particles of materia, 
and hence determine the size of particles which 
Will be returned for reprocessing. It is preferable 
to have sight ports 68 and 69 in ounted near the 
discharge side of the throats 6 and 4 respec 
tively, so that the operator can visually control 
the size of the particles which are discharged. 
After leaving the throat 57 the material enters 

into the separation chamber 2 which is formed 
as an extension on the housing 5. The chamber 
i2 is defined generally by an upper horizontal 
wall 73, side wall 74, and a vertical rear wall 75 
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Spaced behind the vertical baffle 55. Below the 
throat 5 the Walls of the chamber 2 extend 
doWnwardly to join a hopper-like bottom having 
Converging front and rear walls 76 and 7 joined 
together by a short botton wall 78. An opening 
9 is formed in the botton wall 8 to communi 

Cate with the interior of a large discharge pipe 
8 which runs horizontally outwardly as may 
best be seen in Fig. 1. The pipe 89 is joined to 
the trough bottom 78 by a short channel section 
88 and may also be Supported from the bracket 
3. At the outer end of the pipe 86 is a blower 

naeans (not ShoWn) which serves to exhaist the 
Waste rock which fails during the separation 
proceSS. Intake pipe means in the form of a 
blower pipe 82 is spaced above the discharge pipe 
8 for aiding in the separation process as will 
later be described. 
The air blast carrying the rock particles and 

asbestos through the throat 57 does not enter 
freely into the chamber 2, but is inclined down 
Wardly by spaced upper and lower baffles 88 and 
87 respectively. The lower baffle 8 is fixed and 
extends from the lower edge of the throat 5 to 
approximately the center of the chamber 2. On 
the outer eind of the baffle 8 is a horizontal Sec 
tion 38 terminated by a Small upturned flange 89. 
As is indicated by the flow arrows of Fig. 3, the 
air blast is thus deflected upwardly as it leaves 
the bafie 3. 
The upper baffle 86 is mounted for a limited 

pivotal movement about a horizontal hinge 
ineans 99 fastened near the upper edge of the 
throat, 5. A crank-linkage 9 is fastened on the 
outer edge of the baffle 86 for moving the latter 
about, the hinge 9a). The crank-linkage 9 is 
supported on a horizontal shaft 92 which extends 
outwardly to one side of the housing 5 and en 
gages a manual control handle 93. Angular nove 
ment of the handle 93 determines the Spacing 
between the outer end of the upper baffle 86 aid 
the lower baffle 87. 
Another fixed baffle 94 extends downwardly 

from the rear housing wall 75 and terminates 
in the center of the enclosure 2 below the up 
turned lip 89 on the end of the baffle 87, forning a 
lower mouth 95 to which the waste rock is dis 
charged. The air blast passing between the 
baffles 86 and 87, is sharply deflected by the baile 
94 and continues upwardly in the enclosure 2. 
At the top of the enclosure 2 a suitable flue 96 
is supported on the top wall 73 for discharging 
the processed material. A slanted baffle 9 ex 
tends downwardly from the front wall of the 
housing 5 to deflect a blast into the flue 96, and 
a manually controlled damper 98 may be mounted 
in the flue to further control the blast through 
the apparatus. After passing out through the 
fiue 96 the asbestos fibers are separated from 
the air blast by a conventional cyclone separator 
or other suitable means as are well known in the 
art. 
The separation of the rock particles from the 

asbestos fibers is quite simple. It will be remein 
bered, that the larger rock particles were de 
flected for reprocessing in passing through the 
throats 46 and 5. The mixture of asbestOS and 
rock particles which is carried by the air blast 
between the baffles 86 and 8 contains only Small 
rock particles, the degree of fineness being de 
termined by the adjustment of the throats 46 and 
5. Moreover, it will be understood that the pro 
portion of the asbestOS fibers in the mixture at 
this stage is relatively high. As can be seen in 
Fig. 3, the air blast makes Substantially a 180° 
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6 
turn after leaving the lower baffle 87. This large 
angular deflection causes much of the material 
to impinge on the baffle 94 and tend to fall down 
Wardly through the mouth 95. 
The blower pipe 82 is positionednear the mouth 

93 and discharges air through a series of per 
forations 83 Spaced along the top and botton 
thereci. Air is supplied to the blower pipe 82 
from a Suitable outside Source (not shown), and 
is regulated by an intake valve 84 as is seen in 
Fig. 1. The air jetted through the top perfora 
tion 33 opposes the tendency of the mixture to 
fall through the mouth 95. A turbulent condi 
tion is Created, and the Swirling of the material 
Separates the asbestos fibers from the rock par 
ticles. The jets of air through the perforations 33 
are adjusted by means of the valve 84 to a flow 
which Supports the asbestos fibers, but will not 
Support the more compact rock particles which 
fall downwardly and are carried out by the waste 
pipe 86. The lower jets 83 aid in forcing the 
rock into the pipe 30, and keep the passage 79 
Open for Continuous flow. 
The control of the separation process can nowy 

be nore fully understood. By adjustment of the 
valve 34 and the baffle control handle 93, the 
Opposed air blasts at the mouth S5 may be pro 
portioned. So as to Support different diameter's 
and lengths of asbestos fibers without Supporting 
the rock particles. To this end it should be re 
In embered that the size of the rock particles in 
the air blast will be largely determined by the 
adjustment of the throats is 6 and 51, while the 
fiber Structure of the asbestos is dependent upon 
the Stratification of the raw ore. 

It Will be readily appreciated by those skillied 
in the art that a major advantage of the pre 
fered apparatus lies in the fact that the ina 
terial is handled in a continuous flow without 
the necessity of Screening or the use of Water 
as would tend to destroy the separability or length 
of the asbestos fibers. 
While the particular apparatus herein shown 

and described in detail is fully capable of oh 
taining the aforementioned objects and advan 
tages, it is to be understood that I do not wish to 
limit myself to the details of construction or 
design herein shown, except as defined in the 
appended claims. 
I claim: 
1. Apparatus for classifying and separating 

air-S Spended particles comprising: a housing 
having a lower entrance opening and an upper 
discharge opening; means defining a plurality of 
passageways in Said housing cornmunicating with 
Said entrance opening to receive a blast of air 
having different kinds of particles susps inded 
theirein, Said passageways being formed to deflect, 
Said air blast through sharply angled turns in a 
gSihei'ally ascending path; means forning a chute 
Opening into the passageway spaced after the first 
of said angled turns for catching particles dis 
placed froin Said air blast and returning said 
particles for recirculation; a chamber in said: 
housing connected to the upper one of said pas 
Sageways and to said discharge opening; spaced 
doWWardly inclined baffles in said chamber de 
flecting said air blast into the center thereof, the 
upper of Said baffles being pivotally mounted to 
adjust the degree of constriction of said air blast, 
and said lower baffle having an inner upturned 
end portion; a fixed baffle in said chamber in 
clined downwardly in opposition to said lower 
bafile and having the lower end thereof spaced 
below said upturned end portion of the latter to 
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define a mouth generally opposed to the direction 
of flow of said air last; and intake pipe means 
Spaced below said inouth and having verically 
directed apertures therein to deiiver upwardiy 
directed air jets. 

2. Apparatus for classifying and separating air 
Suspended particles comprising: a housing haw 
ing a lower entrance opening and an uppe; dis 
charge Opening; means defining a plurality of 
paSSageways in said housing coin municating with 
Said entrance opening to receive a blast of aii 
having different kinds of particles suspended 
therein, said paSSageways being foxiiied to de 
fiect, said air blast through sharply angled turns 
in a generally ascending path; means forning a 
chute opening into the passageway spaced after 
the first of said angled turns for catching par 
ticles displaced from Said air blast aid returning 
Said particles for recirculation; a chariner in Said 
housing connected to the upper one of S&id gas 
sageways and to said discharge Opening; spaced 
downwardly inclined bafiles in said chamber de 
flecting said air blast into the center thereof, the 
upper of said baffles being pivotally hounted to 
adjust the degree of constriction of Said air blast, 
and said lower bafie having an inner upturned 
end portion; a fixed baffle in Said chaimbsr in 
clined downwardly in opposition to said lower 
leafile and having the lower end thereof Spaced 
below said upturned end portion of the latter to 
define a mouth generally opposed to the direction 
of flow of said air blast; intake pipe means spaced 
beiow said mouth and having vertically directed 
apertures therein to deliver upwardly directed 
air jets; and means connected to the botton of 
said chamber below said pipe means fox catching 
particles falling through said upwardly directed 
air jets. 

3. Apparatus for classifying and separating air 
suspended particles comprising: a housing hav 
ing a lower entrance opening and an upper dis 
charge opening; baffles secured within Said hous 
ing and defining a plurality of passageways Corn 
Inlinicating with said entrance opening to receive 
a blast of air having different kinds of particles 
suspended therein, said passageways being formed 
to deflect said air blast through sharply angled 
turns in a generally ascending path; gate nei 
bers cooperatively mounted with Said bailies to 
constrict said air blast in Said paSSageWayS, 
means forming a chute opening into the paSSage 
way spaced after the first of said anged turns for 
catching particles displaced from Said air blast 
and returning said particles for recirculation; a 
chamber in said housing connected to the upper 5: 
one of said passageways and to Said discharge 
opening; spaced downwardly inclined baffles in 
said chamber deflecting said air blast into the 
center thereof, the upper of said baffles being 
pivotally mounted to adjust the degree of Coh 
striction of said air blast, and Said lower bafile 
having an inner upturned end portion; a fixed 
bafie in said chamber inclined downwardly in 
opposition to said lower baffle and having the 
lower end thereof spaced below said upturned 6: 
end portion of the latter to define a mouth gen 
erally opposed to the direction of flow of said air 
blast; and intake pipe means Spaced below Said 
mouth and having vertically directed apertures 
therein to deliver upwardly directed air jets. 

4. Apparatus for classifying and separting air 
suspended particles comprising: a housing hav 
ing a lower entrance opening and an upper dis 
charge opening; baffles secured within said hous 
ing and defining a plurality of passageways Con 
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municating with said entrance opening to receive 
a blast of air having different kinds of particles 
Suspended therein, Said paSSageWays being formed 
to deflect said air blast through sharply angled 
turns in a generally ascending path; gate men 
pers cooperatively mounted with said ba?iles to 
constrict said air blast in said passageways; 
ineans forming a chute opening into the pas 
sageway spaced after the first of said angled 
turns for catching particles displaced from said 
air blast and returning said particles for re 
circulation; a chamber in said housing connected 
to tie upper Cine of said passageways and to Said 
discharge opening; Spaced downwardly inclined 

; baffles in said chamber deflecting said air blast 
into the center thereof, the upper of said baffles 
being pivotally mounted to adjust the degree of 
constriction of said air blast, and said lower 
baie having an inner upturned end portion; a 
fixed baile in Said chaimber inclined downwardly 
in opposition to said lower baffle and having the 
lower end thereof spaced below said upturned 
end portion of the latter to define a mouth geri 
ei'aily opposed to the direction of fow of said 
air blast; intake pipe means spaced below said 
Inouth and having vertically directed apertures 
therein to deliver upwardly directed air jets; ajni 
means coinected to the bottom of Said chambe 
below said pipe ineans for catching particles fail 
ing thi'ough Said upwardly directed air jets. 

5. ApparatiS for classifying and separatiig 
air-Suspended particles comprising: a housing 
having a lower entrance opening and an upper 
discharge Opening; baffles Secured within saii 
housing and defining a plurality of passage 
Ways Connunicating with Said entrance open 
ing to 'eceive a blast of air having different, 
kinds of particles suspended therein, said pas 
sageways being formed to defect said air blast 
through sharply angled turns in a generally as 
cending path; gate members cooperatively 
Inounted with said baflies to constrict said air 
blast in Said passageways; external operating 
neans connected to Said gate member's to ad 
just the opening therethrough; means formi:ig 
a chute opening into the passageway spaced after 
the first of Said angled turns for catching pai'- 
ticles displaced from said air blast and return 
ing said particles for recirculation; a chamber 
in S3id housing Connected to the upper one 
of Said passageways and to said discharge ope:- 
iing, Spaced downwardly inclined baffles in said 
chanber deflecting Said air blast into the center 
thereof, the upper of said baffles being pivotaliy 
nouinted to adjust the degree of constriction of 
Said air blast, and said lower baffle having an 
inner upturned end portion; external operati:g 
means connected to said upper bafile to adjust 
the degree of constriction of said air blast; a 
fixed baffle in said chamber inclined downwardly 
in opposition to said lower baffle and having 
the lower end thereof spaced below said up 
turned end portion of the latter to define a mouth 
generally opposed to the direction of flow of 
said air blast; intake pipe means spaced below 
said meth aid having vertically directed aper 
tures therein to deliver upwardly directed air 
jets; and nealis including a hopper 2nd a Suc 
tion discharge pipe connected to the bottom of 
said chamber below said pipe means for catch 
ing particles falling through said upwardly di 
rected air jets. 

(References on following page) 
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