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This invention relates to cyclones used in con 
centrating or separating operations. Such a cy 
clone ordinarily comprises a cylindrical portion 
and a conical portion and means for delivering 
the material to be treated tangentially through 
an opening in the cylindrical portion. In the cy 
clone, rotating material in the vortex chamber 
spirals in an outer stratum toward the apex open 
ing and discharges therethrough, and a hollow 
rotating inner stratum moves toward and through 
an opening in the opposite end of the cyclone. 
Among the objects of the present invention are 

to increase the efilciency of such apparatus by an 
improved proportioning and relationship of parts, 
and to provide for the ready replacement of cer 
tain parts which are especially subject to wear. 
The invention is shown in illustrative embodi 

ment in the accompanying drawing in which 
Figure 1 is an axial section or a cyclone, 
Figure 2 is an axial section on a smaller scale 

of the apex end of a cyclone, showing a modi?ca 
tion, 
Figure 3 is a transverse section of an over?ow 

hood, showing a modification, and 
Figure 4 is an axial section of a cyclone cham 

ber of modi?ed form. 
Referring to Figure 1, reference numeral Hl 

designates a short cylinder provided at its ends 
with outwardly extending ?anges I I and I2, the 
cylinder being here shown as disposed on a verti 
cal axis. Reference numeral I3 designates a ta 
pered inlet pipe which debouches into the cylinder 
I8 through an opening I l, the pipe, as here shown. 
being inclined downwardly to the cylinder at an 
angle of about 5° to the horizontal. 
Below the cylinder Ill is a cone generally desig 

nated at I5 and comprising upper and lower sec 
Section I8 has at its large end 

an outwardly directed ?ange I8 bolted to the 
?ange I2. The small end of section It is re 
ceived and welded in‘ an opening in a plate I9 
perpendicular to the cone axis and adapted to 
support the cyclone on horizontal members 20' 
and 2|. Gussets 22 and 28 are applied between 
plate I9 and the sides of section I8. 

Section I‘! has a top ?ange 24 which is clamped 
against the lower end of section I8 by means of 
a clamping ring 25 and bolts 28 so that the inner 
surfaces of the sections are continuous with each 
other and are coaxial with the cylinder Ill. 
The lower end of section I1 is received and 

welded in a ring 21 which is parallel to plate I9 
and a terminal apex section 28 is clamped against 
the lower edge oi’ section I‘l through a clamping 
ring 88 and bolts 38, the lower end 01' portion 28 
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being received in an aperture of a plate 3| which 
is supported from ring 28 by means of a cage 82. 
As here shown, the interior surface of portion 28 
is in smooth continuation of the interior surface 
of portion l‘I. 

Pivoted beneath plate 3| on a vertical pin 32' is 
a table 33. The pin has a nut 34 threaded on its 
upper end for the support thereof and at its lower 
end has a ?anged head 35 between which and the 
bottom of the table 33 is a compression spring 38 
which holds the table against the bottom of plate 
3‘. The downwardly projecting parts are in a 
tubular guard 31 ?xed to the bottom of the table. 
The table is provided with a plurality of vertical 
openings 33' whose upper margins are rabbetted. 
and set in the openings are nozzles as at 38 and 
80 having upper out-turned ?anges engaging the 
rabbets for the support of the nozzles, the nozzles 
being insertabie and removable through an open 
ing ill‘ in plate 3|. Nozzles 89 and 48 have verti 
cal bores II and 42 of different diameter, the 
bores being surmounted by counter sinks 43 and 
44 whose top diameter is the same as the diameter 
of the opening at the lower end of portion 28. 
By turning the table 33, the nozzles can be selec 
tively positioned in alignment with portion 28 
and in this manner the size of the apex opening 
is quickly changeable. Reference numeral 45 des 
ignates a hopper for the reception of the apex 
discharge. 

Reference numeral 46 designates s, cylindrical 
over?ow hood having an outwardly ?anged lower 
edge 41 bolted to the ?ange II. The cylinder 46, 
as here shown, has the same diameter as the cyl~ 
inder I8 and, in any event, the side wall of the 
hoodshould preferably lie within the axial pro 
jection of the cylinder ID for the sake of compact— 
ness. Fixed in the bottom of the cylinder 46, as 
by welding, is a plate 48 which constitutes the top 
of the vortex chamber. Plate 48 has a central 
aperture in which is ?xed a vertical tubular vor 
tex ?nder 49 which extends above and below, or 
outwardly and inwardly of, the wall. The ?nder 
has a lower cylindrical bore 58 whose diameter is 
substantially the same as the diameter of the 
spout I3 where it ?rst intersects the cylinder Hi, 
i. e. at the point I3’, and these diameters are 
substantially between 115 and 1/5 of the internal 
diameter of the cylinder Ill. The ?nder has a 
lower external conical surface 5i which flares up 
wardly to the indicated weld ?llet, thus eliminat 
ing the usual right angle wherein particles tend 
to collect. As here shown, the cylindrical bore 
58 extends upwardly to the top of wall 48 
and thereabove is comically outwardly ?ared. 
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Formed in the wall It is an outlet opening II 
whose lower edge is as close as possible to the 
top of plate 48. Reference numeral 54 desig 
nates a conduit projecting outwardly and down 
wardly from the opening. The top of the cylin 
der is closed by a wall 55 which has a. central in 
spection opening which is surrounded by a tube 
8| fixed to and projecting downwardly from the 
wall coaxially with the finder and with the apex 
opening. The wall opening is closable by means 
of a plug I1. Reference numerals i8 and lit 
designate handles secured to wall it and by 
means of which cyclone may be lifted. 
In a concentrating cyclone as shown, I have 

found that the best results are secured when the 
apex angle is between 15° and 25°. The greatest 
wear in use occurs in the conical portion of the 
cyclone and it will be evident that any of the por 
tions I5, I‘! and 28 may be readily removed for re 
placement. 1 have further found that a superior 
eil'ect is obtained when the diameter of the inlet 
opening is substantially the game as the diameter 
of the top outlet, 1. e., the bore ill, and when these 
diameters are substantially from 1%; to V5 of the 
diameter of the cylindrical portion. The flow 
through the ?nder is improved when its upper 
portion is outwardly ?ared as shown at 52, and 
there is a better circulation around the down 
wardly projecting portion of the ?nder when its 
outer surface is ?ared upwardly as shown at ii. 
The illustrated over?ow hood is of advantageous 
ly small size. The eiiluent rising through the 
finder builds up and rotates against the side wall 
of the hood and is effectively disposed of through 
the side wall opening. As shown in Figure 3, this 
opening may be tangential in the direction of ro 
tation of the eiiiuent in the hood. 

Typical dimensions are as follows: height from 
top of hood to bottom of section II, 1060 mm.; 
height of hood chamber, 175 mm.; height of cy 
lindrical receiving chamber, 100 mm.; height of 
section It, 347 mm.; height of section II, 390 
mm.; diameter of cylindrical portions, 350 mm.; 
diameter of opening at lower end of section II, 
80 mm. The diameter of the top outlet (bore 50) 
will be from about 35 mm. to about '70 mm. 
In Figure 4, the tapered portion ii’ of the 

cyclone is shown as including separable sections 
it’ and I1’ whose inner surfaces are convexed in 
wardly or toward each other, the curvature de 
creasing downwardly but preferably giving a 
mean angle of from about 15° to 25°. It will be 
evident that these curved sections can be substi 
tuted for the straight sections it and ll of 
Figure 1. 
In Figure 2, the lower portion it of the section 

II" is made cylindrical and is provided at its 
lower end with an outward ?ange 6i having a 
bottom internal rabbett. Reference numeral 62 
designates a conical portion having the same 
angle as portion ll" received in the cylindrical 
portion and terminating at the upper end there 
of, the outer upper margin of portion 62 being 
beveled so that a. ?ush joint is provided. Por 
tion 62 has a bottom ?ange 83 received in the 
rabbet of ?ange 6| and held by means of a 
?anged tubular ?tting 6| bolted to the ?ange 8|. 
Also clamped between the ?ange l3 and the fit 
ting “ is a, nozzle 85 whose inner surface, as here 701 
shown, is in smooth continuation of the inner 
surface of portion 62. However, the form of noz 
zle 65 may be ,varied to provide apex openings 
of varied diameter. Reference numeral 88 des 
ignates a guard threaded on ?tting 04 and pro 
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vided with an aperture through which the male 
discharges. 

It will be understood that the invention is sus 
ceptible of variations beyond those described and 
is not restricted in matters of the form and re 
lation of parts except as in the following claims. 

I claim: 
1. In a cyclone, a vortex chamber including a 

relatively short cylindrical chamber portion and 
a relatively long tapered chambered portion, said 
portions being coaxial, the mean angle of taper 
of said tapered chamber portion being between 
15° and 25°, said tapered chamber portion being 
circular in transverse section and including a cir 
cular and central apex outlet, a tangential feed 
pipe debouching into said cylindrical chamber 
portion, the inlet mount of the feed pipe being 
flush with the inner surface of said cylindrical 
chamber portion. an end wall for said cylindri 
cal chamber portion having a central outlet open 
ing, a tubular member ?tted in the outlet open 
ing and extending from both sides of said end 
wall, but having its portion which extends into 
said cylindrical chamber portion terminate ad 
Jacent the plane at which said tapered chamber 
portion joins said cylindrical chamber portion. 
the portion of said tubular member which lies 
within said cylindrical chamber portion having a 
bore of uniform diameter and of substantially the 
same cross-sectional area as the inlet mouth of 
said tangential feed pipe, and the exterior surface 
of said portion ?aring outwardly from its ter 
minal end to said end wall of said cylindrical 
chamber portion, the portion of said tubular 
member which lies beyond said end wall having a 
bore which ?ares outwardly away from said end 
wall. 

2. In a cyclone. a vortex chamber including a 
relatively short cylindrical chamber portion and a 
relative long tapered chamber portion, said por 
tions being coaxial, the mean angle of taper of 
said tapered chamber portion being between 15° 
and 25°, said tapered chamber portion being cir 
cular in transverse section and including a cir 
cular and central apex outlet, a tangential feed 
pipe debouching into said cylindrical chamber 
portion, the inlet mouth of the feed pipe being 
flush with the inner surface of said cylindrical 
chamber portion, an end wall for said cylindrical 
chamber portion having a central outlet open 
ins. a tubular member fitted in the outlet opening 
and extending from both sides of said end wall 
but having its portion which extends into said 
cylindrical chamber portion terminate short of 
said tapered chamber portion, the portion of said 
tubular member which lies within said cylindrical 
chamber portion having a bore of uniform diam 
eter and of substantially the same cross-sectional 
area as the inlet mouth of said tangential feed 
pipe, and the exterior surface of said portion 
?aring outwardly from its free end to said end 
wall, the portion of said tubular member which 
lies beyond said end wall having a bore which 
flares outwardly away from said end wall, an 

“5 over?ow hood beyond said end wall, said hood 

75 

being cylindrical in transverse section and its 
peripheral wall being in continuation of the pe 
ripheral wall of the said cylindrical portion, and 
an outlet pipe extending tangentially from said 
hood and in a direction to directly receive ma 
terial rotating in said hood. 

MAXIMILIAAN G. DRIESSEN. 
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