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UNITED STATES
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PATENT OFFICE.

HARRY HITZEL, OF ALPHA, NEW JERSEY, ASSIGNOR. BY MESNE ASSIGN-
MENTS, TO LEHIGH PULVERIZER MILL COMPANY, OF CATASAUQUA,
PENNSYLVANIA, A CORPORATION OF PENNSYLVANIA.

AIR-SEPARATOR FOR CEMENT-GRINDING MILLS.

SPECIFICATION forming part of Letters Patent No. 778,452, dated December 27, 1904,
Application filed April 5,1904., Serial No. 201,655,

To all whom 1t nuy coneern:

- Beit known that I, Harry Hrrzrew, a citizen
of the United States, residing at Alpha,in the
county of Warren md State of New Jersey,
5 haveinvented certain new and nseful Improve-
ments in Air-Separators for Cement-(Grind-
g Mills, of which the following is a specifi-
cation.
My mmvention has relation toa cement-grind-
to 1Ing mill of the type wherein the mater ials are
01011nd by balls or rolls passing over the sur-
face of an annulus or ring; and in-such con-
nection 1t relates to an improved means for
separating the finely-divided or pulverized
15 materials “and conveying the same away from
the egrinding mechanism, as well as to the con-
str uc,tlon and ar rangement ot parts of such a
machine, sudsmntiallv as hereinafter described
and claimed.
The principal objects of my invention are.
lirst, to utilize efficiently, economically. and
%mlplv an alr - exhaust to withdraw the fine
cement particles from the grinding-path and
to pass the same into a separating or settline
chamber; second, to provide means Whel(}bV
the cement- laden air lifted by the air-exhaust
may be discharged at varying angles against
a partitionin the settlin p—clnmber to vary the
degree of fineness of the particles entering
30 said chamber, and, third, to utilize the air-ex-
haust not only as a separating means. hut also
to set up in the grinding-path induced air-cur-
rents to properly season the cement in the
orinding operation.
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be more fully understood from the following
descuptlon taken 1n connection with the ac-
companying drawings, forming part hereof,
in which— _

Figure 1 is a vertical sectional view of a
cement-grinding mill embodying main fea-
tures of my invention. Fig. 2 is a horizontal
sectional view, partly broken away, of the
mill; and Iig. 3 is an enlarged vertical sec-
45 tional view of the setthnﬂ—clnmbel and of the

deflector -plates for reouhtmo the escape of
cement-laden air into said chamber.

40

- ranged the &nnulus or grinding-ring .

The nature and scope of my invention will-

Referring to the drawings, ¢ represents the

| drwm 'J'-Shait preferably arranged vertically,

and ¢/ the drwmﬁ'—pullev for the shaft. With-
In & casing b, traversed by the shaft «, is ar-
Ar-
ranﬂ‘ed to rotate with the shaft o are respec-
tively the exhaust-fan ¢, the frame or carrier
£ for the 0‘1"111(11110-1)&118 7', and the disk-like
platform ¢, upon thh the ne particles from
the mill are collected after separation and prior
to their discharge through the spout or outlet

g'. The casing 5 is suppoxted by a frame-
resting upon a bed-plate 5° of the

work /',
mill, and the casing) supports on its exterior
an annular chamber 7, which, as hereinafter
deseribed, is the settling-chamber, into which
the materials of requisite fineness pass. The
exhaust-fan ¢ 1s of ordinary construction in
that its body ¢, from which the fan-blades
racliate, is hollow or concave, and this hollow
body ¢’ is utilized in the present invention as a
hopper or receptacle for the ungr ound materi-
als, a chute or inlet-opening ¢ conductmﬂ the
II]‘LtBI]‘LlS i‘rom the exterior of the mill to the
hollow body ¢'. The annular settling-chamber
/ has the base of its innermost wall open, as.at
A, dir ectly opposite the fan ¢, and this open-
mo i’ is screened or guarded by superposed
phtes L°, arranged as 1llustt'ated in Fig. 2 and
orouped in polV sonal form around the fan e.

These plates 4%, as clearly shown in Fig. 3, are
hinged at one edge to fixed portions of the
casing 6 and are free to drop at the other edge.

A stem A’ passes through each plate in series
ancd carries pins 2% which serve as supports
for the plates 4. An acdjusting-nut A° serves
to raise or lower the stem 7° and thereby
opens or closes the space between adjacent
plates 4°, as well as alters the angular position
of the plates, substantially as in the case of a
Venetian blind or register. Itfollowsthatthe
adjustment of the stems /° will serve to increase
or decrease the inlet-opening 2’ into the set-
tling-chamber /4 and to vary the angle of said
phtes and thus the exhaust created by the
fan ¢ can be augmented or decreased to com-

| pensate for higher or lower speeds of said fan
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¢, as well as regulate the fineness of the ce-
ment particles to be exhausted, and the direc-
tion of the exit of the cement-laden air may
be varied. From the hollow body ¢ pipes or
tubes & extend below the base of the fan-blades
to convey the materials to the balls or rolls 7.
The materials are ground between the balls

" and the annulus ¢, and the exhaust-fan e,

arranged directly above the grinding-path,
elevates the finer particles therefrom and dis-
charges the same through the damper-plates
/7 into the chamber 4.  Air-inlet portsa con-
duct air from the exterior of the mill into the
casing & below the fan ¢and above the grinding-
path, and hence a constant circulation of air
within the casing /) is maintained above the
orinding-path by the suction action of the fan
¢ and the expansion of the air in the casing
b as it enters through the ports ..  This cir-
culation sets up induced currents of air around
the balls 7' and annulus ¢, and the annulus
and balls are cooled by said currents. The
induced currents also traverse the ground ma-
terials and properlyv season the same before
they enter the settling-chamber /4. The top
of the chamber 4 1s covered with netting, bolt-
ing-cloth, or other suitable equivalent means
/7 to permit of the escape and expansion of
the air, but not of the particles of cement
with which the air is laden, as it enters the
chamber /4. The chamber 4 has also an 1n-
ternal partition A°, acting as a bafiie-plate to
brealk the force of the cement-laden air passing
through the deflector-plates 2°. By reason of
this screened upper end /7’ to the chamber /4
and the partition 2" the particles of fine ce-
ment enter the main body of the chamber /4
in a relatively quiescent state, so as to respond
to the influence of gravity, and pass down-
ward therein to the annular outlet-passage 7,
formed in the walls of the casing 4. The pas-
sage . discharges upon the disk-like delivery-
platform ¢, which asit revolves dropsthe fine
cement into the outlet or spout ¢'. T'he par-
titions 4’ serve also to return the coarser-
oround particles through the passage-way /4
at the base of the partition 2" to the interior
of the casing b and to the balls 7. By guard-
ing the inlet to the settling-chamber /4 with
the deflector-plates 4°, as described, and ar-
ranging said chamber 2 and plates 2° so that
the cement particles may be directed with
more or less angularity upon the partition /4’
as indicated in full and dotted lines in Kig. 3,
the alr enters the main body of the chamber
A with little or no force and is discharged un-

“der the influence of gravity therefrom, and

the use of bolting-cloth 1s obviated. Asis
well known, such constructions as of neces-
sity depend upon bolting-cloth to regulate
the fineness of the cement particles escaping
from the mill and upon an air-blast to force
the particles through the cloth are defective
in that the bolting-cloth is speedily perforated
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by coarser particles of cement forced there-
throueh by the blast, and the leakage through
the cloth thus occasioned results in the pas-
sage of mixed materials, which require rebolt-
ing and reseparation before the product can
pass the tests required.

The particular construction and arrange-
ment of parts described and illustrated may
he varied without departing from the spirit
of my invention.

Having thus deseribed the nature and ob-
jects of my invention, what I claim as new, and
desire to secure by Letters Patent, 15—

1. In a cement-grinding mill, a casing hav-
ing peripheral outlets, a grinding mechanism.
located within the casing below the outlets, a
settling-chamber located outside the casing
and surrounding sald outlets, an air-exhaust-
ing apparatus located within the casing adja-
cent to the outlets and above the grinding-
path and means for controlling the outlets
from the casing. | |

9. In a cement-erinding mill, a casing hav-
ing peripheral outlets, an air-exhausting appa-
ratus arranged within the casing above the
orinding-path and adjacent to the outlets, a
settling-chamber surrounding said outlets, an
inlet for air from the exterior of the casing,
arranged below the outlets from the casing
and above the grinding-path and means for
controlling the outlets from the casing.

3. Ina cement-grinding mill, a casing hav-
ing peripheral outlets, a grinding mechanism
arranged in the casing below said outlets, an
air-exhausting apparatus arranged within the
casing adjacent to the outlets and above the
orinding-path, a settling-chamber surround-
ing the outlets from the casing and adjustable
means for controlling the outlets from the
casing.

4. In a cement-grinding mill, a casing hav-
ing peripheral outlets, a grinding mechanism
located within the casing below said outlets,
an air-cxhausting apparatus located within the
casing above the grinding-path and-adjacent to
the outlets, a settling-chamber surrounding
said outlets, a series of superposed deflector-
plates guarding each outlet, and means for
moving said deflector-plates in the casing to

vary the angle of discharge through said out-

lets.

5. In a cement-grinding ‘mill, a settling-
chamber arranged at the top of the mill and
outside of the mill proper, an air-exhaust ap-
paratus located within the mill above the
orinding-path and arranged to discharge ce-
ment-laden air into the settling-chamber, an
air-inlet located below the exhaust apparatus
and above the grinding-path, a partition with-

| in the settling-chamber against which the air

from the inlets is discharged by said exhaust
apparatus, and a cover of fine netting for the
top of said settling-chamber.

6. In acement-grinding mill, an air-exhaust
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apparatus arranged within the mill above the In testimony whereof I have. hereunto set
grinding-path, means for introducing exter- | my signature in the presence of two subserib- 10
nal air into the {11111 below the air-exhaust ap- | ing witnesses. |
paratus, a grinding mechanism arranged be-

5 low the air-introducing means, and a settling- HARRY HITZEL.
chamber located outside the mill proper and Witnesses: |
having a sereened top through which the air W. H. Warrers,
trom the exhaust apparatus is discharged. A. K. GERSTELL.
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