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Ball Mill Level measurement

(Electronic Ear)

Product Overview

The electronic ear system is an intelligent digital mill sound measuring instrument. It is used
for monitoring the material level in the ball mill by the grinding ball hitting the ball mill lining
and the material in the mill.Based on the output signal from the electric ear system, the mill
operator will be able to control the material level in the ball mill on a constant level.

The electronic ear can sense the noise of the mill. This noise varies by product and the filling
level of the mill.

The electronic ear system uses a microphone at the mill inlet, at the grinding ball impact
point and as close as possible to the mill shell.

The microphone ear converts the mill shell sound into an electrical signal.The output signal
from the microphone ear corresponds to the material filling degree in the ball mill. This signal
could be connected to the control system in the process plant for displaying, recording and
further treatment. For example , it could be used for supervision in connection with automatic

control of the mill feed.
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Technical Specifications

Parameter Description

Measurement Range 0™100 db and 0™100%
Detect head impedence About 600
Frequency Range 20%20,000Hz
Display of detect head and display panel <100m
Output signal (according to sound level) 4-20mA
Tolerance _04db
Workable time Continuous 24 hrs per day
Environment temperature -10™+55C
Environment humidity <85%
Power 220V AC(-10"+10%), 50Hz or 60Hz
Weight About 1Kg
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’IP[ MILL SOUND MEASURING INSTRUMENT
(Electronic Ear)

Toshniwal Industries Pvt. Ltd.

The Electronic Ear System is an Intelligent digital mill sound Measuring
instrument. It is used for monitoring the material level in the ball mill by
measuring the sound caused by the grinding ball hitting the mill lining
and the material in the mill. Based on the output signal from the electric
ear System, the mill operator will be able to control the

material level in the ball mill on a constant level.

The Elements Ear can Sense the noise of the mill. this noise varies by
product and the filling level of the mill. The electronic ear system uses a
microphone at the mill inlet, at the grinding ball impact point and as close
as possible to the mill shell,

The microphone ear converters the mill shell sound into an electrical signal,
the output signal from microphone ear corresponds to the material filling
degree in the ball mill. this signal could be connected to the control system
in the process plant for displaying, recording and further treatment. for
example, it could be used for supervision in connection with automatic
control of the mill feed.

TECHNICAL SPECIFFCATION

Measurement Range 0~100db and 0~100%
Detect head impendance About 600

Frequency Range 1 20~20,000Hz

Distance of detect head and display panef <100m

Qutput signal (according lo sound level) 4=-20mA

Tolerance _0.1db

Workable time continuous, 24h per day
Environment temperature -10-+55C

Environment humidity =85%

Power 220V AC (-10-+10%)50Hz or 60Hz
Weight About Tkg

Contact ' Local Contact
Toshniwal Industries Pvt.Ltd , P
Industrial Estate, Makhupura
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Operator’s Ears ¥

e Determination of raw material input flow rate
® Detection of abnormal operations
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Automatic Control System

Microphone . _
Wattmeter ° J_f\utorr;latlc control of raw material
Impactline P input flow rate

y e Automatic detection of abnormal
Gontrolier operations

Feeder P

Operators are required to watch the changes in raw
material characteristics at all times, and adjust manually
the setting points of controllers.
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MILLCOM

Microphone e Automatic selection of optimum set-
Wattmeter ting point of Micon-line for the raw
Impactline » p» material characteristics.
Micon-line e Automatic control of raw material
Feeder input flow rate. _

o Automatic detection of abnormal

‘operations.

Realization of complete automation, increased produc-
tion, reduced energy and man-power requirements, and
also improved and stabilized quality.
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~DIFRCIR SPECIAL FEATURES AND EFFECTS
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B*e'liahl'e detectlan of load vanatmns

The loading conditions in the grinder interior, such as
under-loading, over-loading, etc. are detected and alarm
is sounded when abnormal operation is detected. By the
alarm, the raw material input flow rate is controlled
manually. The simplest model available for this function
is Model S.

2 _Early and dependahle detection

Such abnormal operations as clogging, coated grinding
balls, etc., are detected for emergency stop of raw
material input flow. The simplest model available for
this function is Model S.

3. Increased production

The optimum raw material input flow changes depend-
ing on the grains, grindability, temperature, etc. of the
raw material. Micon-line, housing a micro-computer,
controls automatically and constantly to keep the
optimum raw material input flow rate. This realizes
increased production. The simplest model available fer
this function is Model SM.

4. R.P-fd.:ll.,c;gd energy requirement

Along with an increased production, as shown in the
photographs on next page, the bucket elevator power
consumption and the flow rate of return powder from
the separator are stabilized. This makes it possible to save
the energy requirement of the grinder and the grinding
system as a whole. The simplest model available for this
function is Model SM or Model SFM.

5. Improved and stabilized product
quality

Because the grinding system load is kept at the optimum
value, the product grain variations are minimized, thus
realizing stabilized product quality. The simplest model
available for this function is Model SM or Model SFM.

6. Complete operator-less operation

Raw material input flow rate is automatically main-
tained at the optimum value, and various alarms are
sounded and displayed, which realizes complete opera-
tor-less operation. This function is available for models
above Model SM.



OF MILLCOM
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Automatic Manual Automatic Manual Automatic
@R B IEOE @ red line: sound of first compartment
OFR I BEHOMEE @ brown line: raw material feed rate
& O&iF I RUBORE ® green line: separator return powder flow rate
OFH  NT Y P ILA—FOERESH @ blue line: bucket elevator power consumption
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The photograph indicates the results of operating a
finishing mill for cement plant manually and auto-
matically using a MILLCOM Model SSPFM, The photo-
graph for automatic operation shows that the power
consumption of bucket elevator and the flow rate of
return powder from separator are stabilized.
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The photograph shows the records of automatic opera-
tion of finishing mill for cement plant; the left half is the
case of Model SSPM, and the right half is the case of
Model SSPFM. One fold of the recording paper is about

a 20-day operation. It is easy to notice that the #2081 #9208/ R0 FI20HE
operation by Model SSPFM, capable of measuring the Abpros 2003y [iAbrox 20dave | Apnios-20day Approx: 20days
flow rate of separator return powder, shows stabler i Model SsPM i Model SSPEM

condition for the bucket elevator power consumption.



COVIPONENT ELEMENTS OF MILLCO
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Wiring

£
Signal Generation

Detection Only the specified frequency com-

of grinding ponent from the noise detected by

sound from | the microphone is amplified selec-

the grinder tively by audio signal converter.
The converter gives out alarms
indicating occurrence of clogging,
balls being covered with material,
the phenomenon of balls hitting
directly the inside surface of the

Detection grinder, and other abnormal oper-

of noise ating conditions.

from the

surrounding

of grinder

VA7 0GR ARFEEEETREMEER -7
(2#E—ILF), BAEBE300m,
WFI00V, 50/60Hz, I5VA, 24— 7L,

Exclusive-purpose cable (2-core, shielded) be-
tween microphone proper and audio signal
converter. Maximum distance 300m. Power
source 100V, 60/60Hz, 15VA, 2-core cable.

Hi-Lo B3R 7 -2 27 HH (REEE).

Transistor output for Hi-Lo alarm.
(setting optional).

Detection of power consumption of bucket elevator
at the grinder discharge side.

HEBEBHITECTRIE &2 T — 7L, PTHIE 3
F—TIITHER. W5~ {ERL THRA.
WIFI00V, 50/60Hz, 1.5VA, 24 — 7L,

Connection of wattmeter and CT with 2-core
cable, and wattmeter and PT with 3-core cable,
as nearer as possible. Power source 100V,
50/60Hz, 1.6VA, 2-core cable.

4-20mADC

4~-20mA DC.

Detection of flow rate of return powder from
separator.

Output signals from the various detecting points
are used as input signals to the Micon-line so as
to maintain the maximum production rate of grinder
by selecting automatically the setting point of
Micon-line. And Micon-line gives out operation
signal to the constant feed weigher for material
and the alarms.

In proportion to the operation signal of Micon-line,
the constant feed weigher feeds material into the
grinder. The existing feeder can be applied when
it has the same flow control mechanism.

During the test operation, a recorder is required
for the output signals from various detecting points
and Micon-line. When this recorder is installed
permanently, it can record various operating con-
ditions, and give data for rationalization of operation,

RS L ATHMBERERMEER — T (B —0
M. fBeKEEEEIS50m,
@iF 100V, 50/60Hz, 25VA, 27—

Exclusive-purpose cable (8-core, shielded) be-
tween transmitter and preamplifier. Maximum
distance 150m. Power source 100V, 50/60Hz,
25VA, 2-core cable.

ANESIEL Y 24(1.25mm?), BAADIESSE,
CFW & (24 — 7L TR, & BAXIEHEE300m,
B 100V, 50/60Hz, 25VA, 2i54r— 7L,

Two cables (1.25mm?) for each input signal
point. Connection with constant feed weigher
by means of 2-core cable. Maximum distance
respectively 300m. Power source 100V,
50/60Hz, 25VA, 2-core cable.

4-20mADC

4~20mA DC.

BIEH N1 £ (4-20mADC). B3R SR 7
(Hi-Lo) 4 5. BRI EANES O IR (447),
Ty baA MMl BEH AV T Tl
(afmes, BLUBEHAM(THOY) A,

One point for control signal output (4~20mA
DC). Four points for transistor output {Hi-Lo)
for alarm display. Display of calculated result
of input signals (4-digit display), setting point
values {4-digit display) at two points, and
control signal output (analog) at one point.

Particle sizes up to 3 gm of the finished product
can be measured on-line. The fineness of the
finished product can be automatically controlled.
Production can be increased when MILLCOM is
used in combination with Turbo Powsizer.
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® | oad in grinder

SME Model SM
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® | oad in first and second compartments
® Bucket elevator power consumption
(discharge flow rate of grinder)

SSPME Model SSPM
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® Load in first compartment
® Return powder flow rate
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® | oad in first and second compartments

® Bucket elevator power consumption
(discharge flow rate of grinder)

® Return powder flow rate
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® Optimum load operation of grinder
® Disorder alarm and prevention of trouble
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® EH R & HABhE

® Optimum loading and stable operation of grinder

® Increased production, power saving and man-
power saving

® |ncreased stabilization of product fineness

® Disorder alarm and trouble prevention
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® Better loading and stabilized operation of grinder

® Better stabilization of bucket elevator power
consumption and return powder flow rate

® |ncreased production, power saving and man-
power saving '

| ® Increased stabilization of product fineness

{ ® Disorder alarm and trouble prevention
® Better results are expected from Model SSPFM

| than Model SSFM.
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