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UNITED STATES

2,638,217

PATENT OFFICE

2,638,217

PULVERULENT MATERIAL CLASSIFYING
MEANS

Gerhard Niemitz, Bronx N. Y., assignor to Ken-
nedy-Van Saun Mfg. & Eng. Corporation, New
York, N. Y., a corporation of Delaware

_Application June 22, 1950, Serial No. 169,640 '

5 Claims.

1

This invention relates to the classifying or
separation of pulverulent material discharged in
an air stream from pulverizing apparatus, such
as a’ tube mill, whereby the pulverulent material
of desired quality or fineness is delivered to a
place of use or storage and the residue of coarse
particles of the material is returned to the pul-
verizing apparatus for further pulverization:

It is an object of the invention to provide a
.clagsifier of this type which is.readily adjustable
to obtain the desired quality of pulvelulent ma.-
terial.

Another object of the invention is to vary
the velocity of air-borne pulverulent material
entering a separating chamber of the classifier
to provide one means of adjustment to obtain
the desired quality of pulverulent material.

Another object of the invention is to inter-
pose an adjustable bafie or gate in the path of
flow of the classified pulverulent material from
the separating chamber to an outlet in the clas-
sifier to provide another means of adjustment
to obtain the desxred quahty of pulverulent ma-
terial.

Another object of the invention is to 1ntroduce
a controlled guantity of auxiliary fluid pressure
or air stream to the residue discharge side of the
separating chamber to return separated coarse
particles of material to the classified pulverulent
material to provide further means for obtaining
the desired quality of pulverulent material.

"A fuither object of the invention is to provide
the classifier with a separating chamber. .com-
prising a housing having at the bottom an inlet
for the air-horne pulverulent material and an
annular hoprper encircling said inlet for the dis-
charge of the residue of coarse particles of ma-
terial, a vertical series of spaced baffles spaced
from the side wall of the housing and in horizon-
tal alignment with the inlet, and an outlet at
the top for the discharge of classified pulverulent
material.

A further ohject of the invention is to prov1de
a modified structure wherein reclassifying air is
supplied to the classifier from the inlet for the
air-horne pulverulent material and the quantity
and velocity of the flow of said reclassﬂymg air
is regulated.

Other objects and advantages of the inven-
tion’ will be described hereinafter.

In the drawings accompanying and f01m1ng a
part of this application,

Figure 1 is an elevational view of the classifier
forming the embodiment of the invention.

" Figure 2 is a top view of the classifier.
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“Figure 3 is a fragmentary sectional view, on
an enlarged scale, of a member adjustable toward
and away from the pulverulent material inlet of
the eclassifier to -vary the veloecity of discharge
of said material into the separating chamber.

Figure 4 is an elevational sectional view, on an
enlarged scale, taken substantially on the line
4-—4& of Figure 2 looking in the direction of the
arrows.

Figure 5 is a fragmentary sectional view, on
an enlarged scale, taken on the line 5—5 of Fig-
ure 4 looking in the direction of the arrows.

Pigure 6 is a sectional view taken on the line
6—6 of Pigure 5 looking in the direction of the ar-
TOWS.

Pigure 7 is a view 51m11a,r to Pigure 4 showing
a modified structure and . arrangement of parts
of the classifier wherein reclassifying air is sup-
plied to the classifier from the inlet for the air-
borne pulverulent material and the quantity and
velocity of ‘the flow of said 1eclass1fy1ng air is
regulated.”

The embodiment of the invention illustrated

- in Figures 1 to 6, inclusive, of the accompanying
drawings comprises a casing having at one end

a. eylindrical portion 8 partially closed at one
end by an annular wall 9 and a conical shaped
portion 18 at the opposite end of the casing. The
casing is supported in vertical position with the
cylindrical portion 8 uppermost and the conical
portion 18 lowermost by four leg portions {1 ex~
tended laterally from the conical portion 10 for
mounting on & suitable support, not shown.
The casing is connected in communication with
the 'discharge of a pulverizing apparatus, not
shown, to receive pulverulent material suspended
in an air stream. . This is accomplished by an
inlet conduit {2 extending through the apex of
the conical portion 10 with the lower end of the
conduit exterior of the conical portion and ar-
ranged with a flange (3 for connection with one
end of a conveying conduit, not shown, connected
at the opposite end to the discharge of the pul-
verizing apparatus.” The opposite end of the in-
jet conduit 12 terminates in the cylindrical cas-
ing portion 8 and is arranged with a flaring por-
tion including a section {4 extending outwardly
from the side wall of the conduit at an obtuse
angle, a section 15 extending:outwardly from the
section {4 at an obtuse angle, and a section (8

‘extending outwardly from the section 15 in a

horizontal plane, as shown in Figure 4.

The air-borne pulverulent material is dis-
charged from the flaring end portion [4—I{§ of
the inlet conduit 12 in a horizontal plane oveér
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the horizontal section 16 at an increased velocity.
This is accomplished by a mushroom shaped
member having a truncated conical shaped top
iT and truncated conical shaped bottom {8 ar-
ranged with an annular horizontal portion {9 of
greater width than the horizontal section 6. The
mushreom member is adiustably mounted to have
vertical adjustment toward and away from the
flaring discharge end $4—I6 of the conduit 2
by rods 28 fixed at the lower ends in sockefs
2{ secured to the horizontal bottom portion {9
and extended through the icp conical portion
{7. The upper ends of the rods 28 are arranged
with a series of notches 22 and extended through
a circular plate 23 having an obliguely extend-
ing outlet 24 for the discharge of the classified
pulverulent material and secured to the inner
peripheral portion of the annular end wall 9, as
shown in Figure 4. 'The upper ends of the rods
20 are adjustably suspended from the plate 23
by nuts 25 engaged with the netches 22 to ahut
the plate 23. The flaring sections 14, 15, i§ of
the conduit 12 and the conieal hottom 18 and
horizontal portion 18 of the mushroom member
form an annular faring passage tapering out-
wardly to a horizontal discharge portion. Ad-
justment of the raushroom member 1T—19 to-
ward the discharge end [4—18 of the conduit 12
will narrow said annular passage and increase
the veloeity of the air-borne material being dis-
charged from the conduit (2 in an annular
stream. The mushroom memper {7—18 is-guided
im its vertical adjustment by guide rods 26 se-
cured at the lower end portions to the straight
wall pertion of the inlet conduit 12 and the upper
portions extended through the cenical bottom. (8,
as shown in Figure 4. To prevent undue wear
of the horizontal section 18 and horizontal por-
tion 19 by the air-borne pulverulent material,
the horizontal section 1§ is covered by a wear-
resisting surface 27 and the horizontal portion
19 is covered by a wear-resisting surface ef an-
nular shape having a horizental surface 28 at
the inner peripheral portion apd an outwardly
declining surface 2% at the outer peripheral por-
tion. The outwardly declining surfaee 29 coop-
erates with the wear-resisting surface 27 to form
an outwardly restricted passage. The wear-re-
sisting surface 2T is secured to the horizontal
section 15 by screws 38 and the wear-resisting
surface 28, 29 is secured to the horizontal por-
tion 19 by bolts 81 screw threaded in said- sur-
face and supported in sockets 32 secured to the
horizontal portion 18 and extended through the
top comical portion (7 of the mushroom mem-
ber, as shown in Figures 3 and 4.

" The air-borne pulverulent material is dis-
charged from the inlet eonduit 12 into 2 separai-
ihg chamber formed in the casing 8—i0 by a
housing ineluding a verbical side wall 33 spaced
from and supported by the lower section of the
eylindrical easing portion 8 by ribs 34. The up-
per portion of the housing is arranged with a
wall portion 35 inwardly jnclining from the upper
edge of the side wall 23 to & second vertical wall
portion 236 secured to the annular top casing
wall § in encircling relation to the inlet end of
the discharge outlet 24 and forming an outlet
for the classified pulverulent material from the
housing, as shown in Figure 4. "FThe lower portion
of the housing is arranged with an annular hopper
bottom formed by a wall 37 inwardly declining
from the lower edge of the side wall 32 and a
wall portion 28 outwardly declining from and
supported by the horizontal section 16 of the con-
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duit 12 and having the lower edge extending
beyond and spaced from the lower edge of the
wall portion 37 to form an annular outlet 39
for the discharge of the residue of coarse par-
ticles of the classified pulverulent material. The
lower edge of the hopper bottom wall 28 and the
inlet; conduit $2 are supported from the conical
casing portion I¢ by spaced arms 4@, as shown
in Figure 4.

Within the separating chamber formed by the
housing 32—38., bafiles are provided for separat-
ing the coarse particles from the air-borne pul-
verulent material and directing the classified pul-
verulent material toward the outiet 24 and the
eoarse particles toward the hopper bottom out-
Jet 39. These baffles comprise a vertical series
of equidistantly spaced annular slats 4 sup-
ported by vertical ribs 42 secured to the inner
faces of the housing wall portions 33, 2B, 37
with the slats declining toward and spaced from
the housing side wall 33, as shewn in Figures 4
to 6, inclusive. 'The air-borne elassified material
will flew along the housing wall portions 88 and
3% to the outlet 24. The residue coarse particles
will be thrown out by kinetic energy of the air
stream flowing through the annular space be-
tween the surfzces 27-—29 and deflected by the
baofie siats §4 into the hopper bottony 37, 38 and
through the outlet 3§ inte the conical casing por-
tion 18. The residue of coarse particles in the
eomical easing portion 1€ is returned to the pul-
verizing apparatus to be again subjected to the
pulverizing aetion through an outlet in the apex
of said conical casing portion in the form of a
chmte 43 declining diagonally of the exterior of
the inlet conduit 12 substantially in the plane of
inclination of the wall of the casing portion i3
and having an exterior tubular portion 44 ar-
ranged for connection with a return conguit, not
shown, leading tothe pulverizing apparatus. To
facilitate the flow of the coarse particles down
the chute 43, the casing portion 12 is provided
with a diverging piece 45, as shown in Figure 4,
to prevent accumulation of the residue of coarse
rnaterial around the inlet conduit 12.

The degree of separation of the coarse par-
tieles from the air-borme pulverulent material is
primarily centrolled by the adjustment of the
mushroom member §T—18, buf is also controlled
by two other means. One of said means com-
prises @ bafle in the form of a sieeve or an an-
rular gate 46 slidable within the housing wall
portion 36 and adjustably supported by rods AT
secured at the lower end portion to said sleeve
45 and the opposite end portions extended
through the annular top wall 9 and arranged
with @ series of notches 48 for the engagement
of nuts 48 abutting the outer surface of said
annular wall 9. The bafle sleeve 86 is adjusted
to position the lower portion thereof below the
housing wall portion 8§ in angular relation to
the housing wall portion 35 and form an angular
pocket with said wall portion 33, as shown ab
5§ in Figure 4, to catch any coarse particles being
carried by the air-borne pulveruient material to~-
ward the outlet 24 and cause said particles to
drop to the hopper bottom 37—289. The area of
the Jower portion of the bafie sleeve 4§ extending
helow the housing wall portion 35 will determine
the amount of coarse particles removed from the
air-borne pulverulent material.

The other means for controlling the degres of
separation of the coarse particles from the air-
borne pulverulent material comprises introdue~
ing an auxiliary or reclassifying fluid pressure
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in the form of an air stream into the eylindrical
casmg portion 8 through an inlet 5§ and said
air stream flowing downwardly into the conical
casing portion 10 and thence upwardly into the
housing 33—3% through the hopper outlet 38.
The upward flow of the auxiliary air stream in
the housihg will lift a certain amount of fine
and coarse particles into the main air stream of
the classified pulverulent matenal flowing
through the outlet 24. ‘ The flow of the auxiliary
or-reclassifying air stream through the inléet 5¢
is'controlled by suitable valve mechaiist shown
in:a general way at 52 in Figure 4. The amount
of auziliary air introduced into the casing will
determine the quantity of coarse particles in the
air-horne pulverulent material being discharged
through the outlet 24.  The auxiliary or reclassi-
fying air is completelv shut-off from the cas-
ing when g mammum fineness of pulverulent ma-
terial-is desired.

-~ The outlet 24 is drranged with a flange 53 for
connection with a conduit, not shown, leading to
‘a place of use or storaze of the clasmﬁed pul-
verulent material. ‘

54, 55 and 55 indicate inspection covers in the
outlet 24, conical casing portion 10 and inlet con-
duit {2, respectively, and 57 indicates poke holes.

Figure 7 shows a modified structure and ar-
rangement of parts of the classifier wherein the

separating chamber housmg 33—39 and the aux- 3

iliary or reclassifying air inlet 5 are omitted.
The structure of the classifier casing is the same
as the casing shown in Figures 1 to 6, inclusive,

and is indieated by the same referénce numerals-

8 to {1, inclusive.  The inlet conduit for the air-
borne pulvelulent material in the Figure 7 dis-
tlosure comprises a straight end section 58 hav-
ing 4 flange 59 at the lower end for connection
with'one end of the conveying conduit ‘connected
at the opposite end to the discharge of the pul-
verizing apbaratus. The opposite end of the in-
let conduit section 58 is extended into the coni-
cal'casing portion {9 and'is arranged with a flar-
ing portion 68 having a ring 81 of wear- resisting
material on the inner surface at the end thereof,
The lower end of the opposite end section 62 of
the inlet conduit is arranged with a flaring end
portion. having an inner wear-resisting surface
and spaced from the flaring portion 60, as shown
at 63.  The upper end of the inlet conduit section
82 is provided with a fiaring portion 64 having a
Iworizontal flange §5. The horizonta] flange €5 is
arranged with a wear-resisting surface 66 secured
thereto. A shell having conver ging wall portions
87 and 68 connected together by a vertical por-
tion €9 is connected to the inlet conduit section
§2 by wall portion 67 being united to the hovi-
zontal flange 85 and the wall portion 68 havmg a
horizontal wall section 18 united to the section
§2. The wall portion 88 and the conical casing
portion 19 form an annular passage for reclassi-
fying air discharged ffom the space hetween the
inlet conduit sections 58 and 62.

The quantity of said reclassifying air is regu-
lated by a valve in the form of a collar having a
conical wall portion 7i extending in the angle of
inclination of the flaring end portion 63 and a
vertical portion T2 arranged with a wear-resist-
ing ring 73 adapted to form with the wear-re-
sisting ring 81 an adjustable annular dlscha*"ge
opening for the reclassifying air. The collar
T1—13 is adjustably supported in the conical
casing portion (8 by an arm T4 secured at one
end to the wall portion 71 and having a sleeve
15 at the opposite end secured on one end of an
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adjusting screw T6. 'The adjusting serew 1615
adjustably supported by & bracket 7T secured to
the exterior of the conical casing portion (8 and
the screw 76 is extended through 'a boss 78 if the
conical casing portion 10. The screw 16 is re-
tained in adjusted position by lock nuts 79. Ad-
justment of the secrew 78 in an upward direction
moves the collar valve Tf—1T38 from the wear-re-
sisting ring 6f and permit a greater amount of
air to be discharged from the inlet eonduit sec-
tion §8 into the annular passage formeéd by the
conical casing portion 10 and shell wall portion
68. "Adjustment of the screw 7§ in a downward
dnectlon moves the collar valve TI--7% toward
the wear-resisting ring and decreases thé quan-
’mty of air flowing from the inlet conduit sestion
58 into the annular passage formed by theé coni~
cal casing portion 19 and shell wall portion 5%,
The velocity of the flow of reclassifying air
through the annular passage formed by the con-
ical casing portion 18 and shell wall portion 68
is regulated by another coliar valve 88 of ‘¢oni-
cal shape having an-angle of inclination corre-
sponding to the inclination of the conical casing
portion (0. The collar valve 88 is adjustably
mounted in the outlet portion of said annular
passage by an adjusting screw 81 adjustably sup-
ported by a bracket §2 secured to the exterior
of the conical casing portion 18. The adjusting.
screw 81 is extended through a boss 23 in the
conical casing portion 1§ and secured at the in-
ner end in & boss 84 arranged in the collar valve
86. Adjustment of the screw 81 in an upward
direction moves the collar valve 86 toward the
shell 671710 and increases the velocity of the
flow of reclassifying air through said outlet por-
tion of the annular passage formed by the coni-
cal casing portion {0 and shell wall portion 63.
Adjustment of the serew 8i in a downward di-
rection moves the collar valve 80 from the sheli
6778 and decreases the velocity of the flow of
reclassifying air through said outlet porfion.
The vertical wall portion 458 of the shell is pro-
tected from abrasive action of the reclassifying
air by a wear-resisting hand 83 secured o the
exterior surface of said wall portion 68, The
small area of the discharge opening formed by
the wear-resisting rings 3i and 72 will permit
only passage of fine particles of pulverulent ma-
terial  with the  air heing discharged there-
through, so that the principal element fowing
through the annular passage formed by the con-
ical casing portion 10 and shell wall portion 6§
is air.

The bulk of the air-borne pulverulent mate-
rial in the inlet conduit 5885 is discharged
therefrom through an adjustable annular open-
ing formed between the Wear-res1st1ng surface
66 and a wear-resisting ring 86 secured to the

.peripheral portion of the bottom wall of a mush-

room shaped member 87. The mushroom mem-
ber 81 is adjustably mounted in the casing 8—i0
to vary the size of the opening by rods 88 secured
at one end to the member 87 and adjustably
suspended from an annular plate 89 by nuts 90
engaged on the rods and abutting said plate
89, The plate 89 is secured to the inner periph-
eral portion of the annular end wall 9 of the
casing. The wear-resisting ring §6 and rods 88
are similar in structure and sttachment to the
wear-resisting surface 28, 29 and rods 20 de-
scribed hereinbefore. The mushroom member 8T
is guided in a wvertical direction by rods 9i se-
cured to the inlet conduit section 62 and ex-
tended - through the hottom of the member 8T,
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Adjustment of the member 81 toward and away
from the flaring end portlon 64 of the inlet con-
duit respectively increases and decreases the ve-
loeity of the fiow of air-borne pulverulent ma-
terial. from the inlet condmt toward a vertical
series. of equzd1stant]y spaced annular baiffle slats
82 mounted in spaced relation to the cylindrical
casing portxon 8 by vertical rlbs 83. The baffle
slats 92 fupction in the same manner as the baffle
slats &1. The reclassﬁymg air flowing from the
apnular passage formed by the conical casing
pertion {8 and shell Wall portmn 68 will flow
along the shell wall portlon 67 and act on the
air-borne pulverulent matenal flowing from the
opening formed by the vzear—remstmg rings 68,
85 in the same manner as the auxiliary air in-
troc;uced into the easing through inlet 51 of the
Figure 4 str ucture

The mushroem members 17—19 and 87 are
adapted to be lifted from the casing 8—10 by
suitaple ML mechanism attached to an eye 94
secured to sald members.

The classified pulverulent material in the Fig-~
ure 7 structure flows from the bafle 92 to a. dis-
charge ouflet 85 in the plate 89 arranged with a
ﬁange 96 for cor\nﬂctlon with a discharge con-
duit, not shown, leading to a place of use or
ctorage of the clagsified pulverulent material.
The dlscharge outlet 95 is arranged with an ad-
justable baffle to control the coarseness of the
pulverulent material being discharged there-
through. Said adjustable baflle comprises an
annular wall 97 secured to and depending from
the easing wall 9 and a sleeve or annular gate
98 slidable on the wall 97 and adjustably sup-
ported by rods 99 secured at one end to the gate
88 and admstably mounted in the annular wall
9 in. the same manner as rods 41. The adjust-
ment of the ‘gate 98 will obtain the same re-
sults obtained by the adiustment of the mate 48.

In the Figure 7 structure, the residue of coarse
particles separated by the bafile 92 drop along
the wall of the casing 8—I10 between the valve
21 and the conical casing portion 10 onto a chute
109 similar in structure to the chute 43 of the
Fxgure 4 structure for the return of said resi-
due to the pulverizing apparatuv as hereinbefore
described.

In the Figure 7 structure, the separating
chamber is formed in the eylindrical casing por-
tion § by the wall of said casing portion form-
ing one side of the chamber and the other side
of the chamber being formed by the shell wall 67
and the conical side of the mushroom member
87. The bottom of said separating ehamber is
deﬁned by the collar valve 89 and the top of the
chamber is ormed hy the annular casing wall 9
and the bafie memhers 97, 98,

Having thus described my invention, I claim:

1, In pulverulent matemal classlfymg means,
a vevtmally disposed casing, an inlet conduit for
air -bome querulert mat°r1a1 extended through
the hotiom of the casing and terminating at an
intermediate pottwn of the easing, a member
aamst 2hly mounted in the casing fo have adjust-
ment toward and away from the terminating end
of the 1nlet condult and arranged to form with
qald ter mmatvn’d end an annular dlscharge open-
ing extending in a horlzontal plane, the adjust-
mgnb of said member varying the width of said
opgning and the fineness of the material dis-
charged from the casing, a vertical series of an-
nular slats. spa,ced from each other and mounted
within the casing in spaced horizontal alignment
with said annular d1scharge gpening, an oqutlet
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in the bottom of the casing for the residue of
coarse particles, a heousing in the easing enelos-
ing the adjustable member and spaced from the
side wall of the casing, the annular dlscharge
opening and slats vuthm t_he casing and having
a center openipg in the upper portien commu-
nicating with the outlef in the top of the casing
and an annular epening in the lewer portion com-
municating ‘with the bottom of the casing, and
a valve .controlled auxiliary fluid pressure inlet
in the side wall of the casing inh communication
with the space between the housing and casing
to contrel the quantity of coarse particles of ma-
terial discharged through the outlet in the top of
the easing. .

2. In nulverulent mabpnal classifying msaans. &
vertically disposed casing having a eylindrical
upper portion arranged with an outlet for classi-
fied pulverulent material and a conical lewer por-
tion arranged with an cutlet for residue of coarse
particles, an inlet conduif for air-borne pulveru-
lent material extending through and supported
by the conical casing portien and terminating
within the cylindrical casing portion, a housing
having- an annular hopper bottem arranged with

s discharge opening in the apex thereof and the
mn or side wail of said hopper bottom secured to
the terminating end of the inlet conduit and the
outer side wall of the hopper botiom spaced from
the wall of the conieal casing portion, a4 vertical
side wall extending upwardly from the outer side
wall of the hoppser bottom in spaced relation to
and supported by the side wall of the eylindrical
casing portion and a wall portion ineclining in-
wardly from the vertical side wall to a second ver-
tical wail portion secured to the end wall of the
eylindrical casing portion and forming an open
top to the housing communicating with the out-
let for the classified pulverulent material, baflles
mounted on-the inner face of the first side wall
of the housing in spaced relation thereto, and a
member adjustably suspended from the end wall
of the cylindrical casing portion for adjustment
toward and away from the terminating end of
the inlet conduit fo form therewith an annular
opening for the discharge of the air-borne pul-
verulent material at a high velocity in a hori-
zontal plane into impact with the bafles, whereby
the coarse particles of material are separated
from the air-borne pulverulent material and the
air-borne material directed hy the baffles and the
inclining wall portion of the housing fo flow to-
ward the outlet in the c¢ylindrical casing portion
and the coarse particles of material directed by
the bhafles to gravitate to the hopper bottom and
through the discharge opening therein to the
conical casing pertion and the outlet therein.

3. In pulverulent material classifying means
as claimed in claim 2, a sleeve shaped bafile ad-
justably supported to have sliding movement
within the second vertical wall portion of the
housing and extend in angular relation fo the
inclining wall portion of the housing to control
the guantity of coarse particles in the air-borne
pulvervlent material flowing to the ouflet in the
cylindrical casing portion.

4. Tn pulverulent material classifying means,

a vertically disposed casing having cutlets at the
top and bottom and an annular passage ih an
intermediate portion thereof, an inlet conduit for

air-horne pulverulent material extended through
the bottom of the casing and terminating ahave
the annular passage in the casing and having an
annular opening in an intermediate portion
thereof helow the annular passage in the casing
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for the discharge of reclassifying air into said
ananular passage, a member adjustably supported
by the casing to have adjustment toward and
away from the terminating end of the conduit
and form with said fterminating end an adjust-
able annular discharge opening extending in a
horizontal plane for the discharge of the bulk
of the air-borne pulverulent material delivered
by the conduit, a member adjustably supported
by the casing to have adjustment toward and
away from the annular opening in the conduit
to regulate the quantity of reclassifying air from
the conduit to the annular passage, and annular
bafiles mounted in the casing in spaced horizontal
alignment with said adjustable annular discharge
opening and above the outlet portion of the an-
nular passage to separate the coarse particles of
material from the air-borne pulverulent material
and direct the flow of air-borne pulverulent ma-
terial to the outlet in the top of the casing and
direct the coarse particles of material to the
outlet in the bottom of the casing, and the re-
classifying air fiowing from the annular passage
controlling the gquantity of coarse particles of
material discharged through the outlet in the
top of the casing.

5. In pulverulent material classifying means
as claimed in claim 4, a valve member adjustably
supported by the casing in the .outlet portion of
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the annhular passage to regulate the velocity of
the flow of reclassifying air from said annular
passage.

GERHARD NIEMITZ.
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