982 A2

EP O 141

Européisches Patentamt

o> European Patent Office

Office européen des brevets

@) Publication number: 0141982
A2

® EUROPEAN PATENT APPLICATION

@) Application number: 84111398.8

@ Date of filing: 25.09.84

& ntci:B02C 15/04

&0 Priority: 24.10.83 US 544345

@ Date of publication of application: 22.05.85
Bulietin 85/21

@9 Designated Contracting States: BE DE FR GB IT NL SE

@ Applicant: COMBUSTION ENGINEERING, INC.,
1000 Prospect Hili Road, Windsor
Connecticut 06095 (US)

@ inventor: Makuch, John Andrew, 10 Fawn Drive, Granby
Connecticut 06035 (US)

@ Representative: Gross, Gernot K., Klelberweg 5,
D-6200 Wiesbaden (DE)

2] Pulverlzlng‘mlll having pure rolling motion between the grinding roll and the bowl.

@ A pulverizing mill {10) having a grinding bowl (12} mount-
ed so as to be rotatable about a central axis {14), and a frusto-
conical grinding roll {20} which is in paraliel relationship with
the grinding surface of the bowl. The bowl is mounted at an
angle (15-60°) to the horizontal. The bow! and roil are con-
structed such that the ratio of the horizontal radial distance
from the axis of the bowl! to the lower, inner end of the roll
where it lies adjacent to the bow! surface (Rq), compared to
the radius of that point from the axis about which the roll rota-
tes (rq1), is equal to the ratio of the horizontal radial distance
from the axis of the bowl to the upper end of the roll at the point
where it lies adjacent to the bowl surface (R3), compared to
the radius of that point from the axis about which the roll ro-
tates (rz), so that as the bowl! and roll rotate about their respec-
tive axes {14, 22), the roll surface moves across the bowl sur-
face with only rolling movement, rather than a combination of
rolling and sliding movement, to thereby reduce the wear on
these surfaces.
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PULVERIZING MILL HAVING PURE ROLLING MOTION
BETWEEN THE GRINDING ROLL AND THE BOWL

BACKGROUND OF THE INVENTION

One means of burning coal in the furnace of a steam
generator is to grind the coal to a flour-like consistency,
transport it to the furnace in an airstream, and burn it in
suspension. One means of pulverizing the coal is in a
pulverizing mill, where the coal is ground between a rotating
grinding bowl and one or more coacting, grinding rolls.
Because of the nature of the coal, and particularly hard
impurities contained therein, such as small amounts of mineral
matter, the outer surfaces of the bowl and rolls are subject to
heavy wear, necessitating replacement of the parts on a regular
basis. Much time and effort has been expended in attempting to
increase the time span between replacement of the bowl and
rolls of the pulverizing mill.
SUMMARY OF THE INVENTION

In accordance with the invention, a pulverizing mill
is provided having a grinding bowl mounted for rotation about a
central axis, and also having a frustoconical grinding roll,
the outer surface of which is in parallel relationship with the
grinding surface of the bowl. The bowl and roll are
constructed such that the ratio of the horizontal radial
distance from the axis of the bowl to the surface of the roll,
where 1t Ties adjacent to the bowl surface, compared to the
radius of that point from the axis about which the roll
rotates, is a constant ratio over the whole length of the roll
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from its innmer diameter to its outer diameter. The roll and
bowl liners are contoured to achieve this relationship. Thus
as the bow! and roll rotate about their respective axes, the
roll surface moves across the bowl surface with only rolling
movement, rather than a combination of rolling and sliding
movement, to thereby reduce the wear on the surfaces.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 is a side elevational view in section of a
bowl mill constructed in accordance with the invention; and

Figure 2 is a schematic showing the geometrical
relationship of the grinding roll to the bowl.

DESCRIPTION OF THE PREFERRED EMBODIMENT )

Referring now to the drawing, there is depicted
therein a pulverizing bowl mill 10, Inside the housing 11 is
positioned a rotatable bowl or ring 12, mounted on shaft 14.
The shaft 14 along with the attached bowl is rotated by means
of worm wheel 18, which engages worm 16 mounted on a motor
driven shaft. One or more grinding elements or rollers 20 are
rotatably mounted on shafts 22. Generally there are three
rollers equidistantly spaced apart. Adjustable hydraulic
loading urges the roller 20 towards the inner surface of the
grinding ring 12, by acting against rod 24, by exerting a force
on arm 23. The roll 20 is pivotally mounted on trunnion shaft
25. A stop member 26 prevents the roll from actually coming
into contact with the grinding surface of the bowl. Such metal-
to-metal contact would cause rapid wear of the surfaces. The
stop 26 is set to leave a very small gap between these two
grinding surfaces.

Coal is introduced into the mill through inlets 36.
Air enters through opening 27, and flows upwardly through the
annular space 32 to convey the ground material passing over the
1ip upwardly through the mill interior and into the classifer
30. The air and coal enter the classifier through inlets 28.
The Targer particles of insufficiently ground coal fall back
onto the grinding surface through bottom openiﬁg 34 for further
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grinding, and the finer particles are carried along by the air
and are discharged through outlet 38.

As can be seen, the surface of the bowl on which the
grinding takes place is at an angle to the horizontal. This is
to enable the coal particles to have some retention time within
the bowl, so that they will be subjected to grinding action
between the three rolls and the bowl. The 1ip 40 also aids in
giving the coal particles retention time before they are flung
off the bowl into the annular space 32 to be picked up by the
airstream.

Since the coal particles to be pulverized are rather
hard, and contain a certain percentage of foreign matter such
as ash and mineral matter, the surfaces of both the arinding
bowl and the rollers are subjected to excessive wear relative
to other parts within the mill. This necessitates regular
replacement of these items, which is costly and time consuming,
since the mi1l must be shut down in order to make such .
replacements. In accordance with the present invention, this
wear on the roll and bowl surface is kept to a minimum, by
making the geometry of the rolls and the bowl such that there
is pure rolling motion between the roll and the bowl, rather
than a combination of rolling and slipping or sliding motion.
This geometrical arrangement is shown in Figure 2. Minimum
wear is accomplished by making the ratio of the horizontal
radial distance from the axis of the bowl to the lower, inner
end of the roll where it 1ies adjacent to the bowl surface,
compared to the radius of that point from the axis about which
the roll rotates, equal to the ratio of the horizontal radial
distance from the axis of the bowl to the upper end of the roll
at the point where it 1ies adjacent to the bowl surface,
compared to the radius of that point from the axis about which
the roll rotates. Or, in other words, ﬁ‘ = 52 . This
relationship exists when the extension og the lié% 50 on which
the bowl grinding surface lies, intersects the extension 52 of
the roll axis, at the axis 54 of the shaft 14. The above
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geometrical arrangement produces true rolling action at every
point on the surface of the roll 20, as it rolls on the surface
of the bowl 12, as the bowl rotates ﬁfth the shaft 14wR2This
would not be Erue if the ratio of ‘Ti“did not equal-jgs- . For
example, 1f.ﬁgL were larger than%?l_ » then when there was
true or pure rolling motion at point rp, there would be R
slippage between the roll and the bowl at point rj. If-jgk—
were smaller than _gg_ , then when there was pure ro111nJ‘
motion at point ry, é%ere would be slippage between the roll
and the bowl at point rp. When there is sliding motion, the
two parts are subject to more wear than when there is rolling

motion between these two parts.
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CLAIMS

1. In a pulverizing mill, a grinding bowl mounted on
a central, vertical shaft, means for rotating the shaft and
bowl, a frustoconical grinding roll, the outer surface of which
is in parallel relationship with the grinding surface of the
bowl, so that material can be pulverized therebetween, the roll
being mounted so as to be rotatable about a central axis, the
grinding surface of the bowl lying at an angle to a horizontal
plane, with the inner radius of the bowl being lower thén the
outer radius thereof, the roll being of frustoconical shape,
with the Tower, inner end being of less diameter than the
diameter of the upper, outer end, characterized in that the
bowl and the roll being constructed such that the ratio of
the horizontal radial distance from the bowl shaft to the
lower, inner end of the roll at the point where it is adjacent
to the bowl surface, compared to the radius of that point from -
the axis about which it rotates, is equal to the ratio of the
horizontal radial distance from the bowl shaft to the upper end
of the roll at the point where it is adjacent to the bowl
surface, compared to the radius of that point from the axis
about which it rotates, so that as the bowl and roll rotate
about their respective axes, the roll surface moves across the
bowl surface with only rolling movement, rather than
a combination of rolling and sliding movement, to thereby
reduce the wear on these surfaces.

2. The pulverizing mill set forth in Claim 1,
characterized in that the ratio of the horizontal radial
distance from the bowl shaft to any point of the roll at a
point where it is adjacent to the bowl surface, compared to the
radius of that point from the axis about which it rotates, is a
constant.

€821550



:/38 \

0141882

Foos

H~

25 —

26

File. |

T ) 4 —

4 ¢ N

RN

\ i1 287 /|

¢ N

: H ( N

23\ | {8 \
HIN 30

N

N

Z

4

40 1-32
34 1 (

A7 7 7 7
X

(L

L~-27T

T [T




	bibliography
	description
	claims
	drawings

