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PRECAUTIONS for the webinar

«{>  Your microphone is muted during the webinar.

@ Please use the Q&A column on the right side of the screen

if you have any question.

Questions are welcome at any time.

Fa
- You can send a text on the Q&A column at any time.

@ We will have the Q&A session at the end to reply to your
questions.

- If we don’t have enough time to reply to your question,
ﬁ*‘ we’ll send an answer later by separate email.
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Who is Matsushima Measure Tech?

Company name | Matsushima Measure Tech Co., Ltd.

Founded 1946

Products and Level Sensing

services Radar level transmitter, Various level switches, Customized level
measuring systems for harsh applications.
Dust Sensing
Various dust monitoring sensors for industrial dust collector, piping, stack,
open workplace, clean room, etc.
Safety Sensing
Safety switches for belt conveyor, conveyor belt automatic adjusting carrier,
belt tear detector, belt cleaner, etc.
Robot System
COBOT (Human Collaborative Robot) system, automation engineering, etc.
Others
Actuators, Position sensors, etc.

Network Subsidiaries in: China and South Korea
Distributors in: Taiwan, Indonesia, India, Thailand, Malaysia, Vietnam,
Philippines, Australia, Mongolia, Russia and US

Reference Steel, Cement, Power, Metal, Fertilizer, Chemical, Food, Mining, etc.




Today’s topics

1. Countermeasures for trouble on belt conveyor operation
(Mr. Mamoru OMURA, Regional Sales Manager at MMT)
a. Typical troubles / accidents
b. General countermeasures

2. Introduction of safety and protection devices
(Mr. Mamoru OMURA, Regional Sales Manager at MMT)
a. Safety devices against each accident
b. Technical advice for each device

3. Proposal from Matsushima Measure Tech Japan
(Mr. Kazuhito MAEDA, Marketing Manager at MMT)
a. Belt Tear Detector
b. Conveyor Power Generator

4. Question and Answer session
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Typical troubles and accidents

Material drop

Fire accident

Belt tear accident

Belt cut break

Blocking chute
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1. Material drop /\




Main causes (for material drop)

Pulley or roller has got dirt, build-up, adhesion, etc.
Roller is not rotating properly or broken.

Transporting material is changed. (loaded on side, etc.)
Skirt rubber is damaged or load material is bitten inside.
Conveyor belt is damaged.

Environmental situation change (heat, wind, moisture...)

3

Conveyor belt snaking or misalignment

SR WON=

Material drop

4

Production loss, Maintenance cost raise
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Countermeasures (for material drop)

Remove build-up material

Detect misalignment and stop

N
N1

it Sway swit

Motor-operated Adjusting Carrier




2. Fire accident «ﬁ*
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Main causes (for fire accident)

Belt slip between conveyor belt and drive pulley.
Heat due to malfunction of rotating parts (bearing, etc.).
Friction heat between misaligned belt and frame.
Heat generated from accumulated dust at roller stand, etc.
Ignition from the site work using fire.

$

Fire accident

4

Production loss, Maintenance cost raise,
Human injury, Health damage, Air pollution

aRON=




Countermeasures (for fire accident)

Detect slip and stop Detect misalignment and stop
L
| =D

Self-aligning mechanical carrier Motor-operated Adjusting Carrier

w2 U




3. Belt tear (rip) accident




Main cause (for belt tear accident)

The main cause is ;
Wrong material or obstacles like sharp solid or metal mixed in

the transporting material sticks through the conveyor belt and
stuck in the impact roller just below the transferring chute.

4

Belt tear accident

4

Production loss, Maintenance cost raise




Countermeasures (for belt tear accident)

Detect metal material
and remove them by
separator

Magnetic separator

Metal detector

Detect the stuck situation and
immediately stop the conveyor

Transferring chute

Belt Tear Detector



4. Belt cut break accident
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Main causes (for belt cut break accident)

Frequent belt slip between conveyor belt and drive pulley.
Rubber of belt surface is worn and the fabric is exposed.
Crack or scratch on the inner fabric observed (10% over).
Belt tear damage or scratch.

There are many repair portions.

g

Belt cut break accident

4

Production loss, Maintenance cost raise,
Serious human injury accident
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Countermeasures (for cut break accident)

Detect slip and stop

Detect misalignment and stop

L
V—

&2

Detect the stuck situation and
immediately stop the conveyor

Belt Tear Detector

Establish criterion to replace belt

AR R




5. Blocking chute




Main causes (for blocking chute)

1. Conveyor belt is slipping, load material is not going
forward and stay below the transferring chute.

2. Transporting material is stuck in the transferring chute
and not charged on the belt conveyor.

4

Blocking chute accident

4

Production loss, Maintenance cost raise,
Environmental pollution




Countermeasures (for blocking chute)

Detect the blocked situation and
immediately stop the conveyor

Detect slip and stop




5. Caught in machine




Main causes (for being caught in machine)

—

Someone started the conveyor during the repair work.
Self-driving system started the conveyor during the
repair work

Did the build-up removing work without stopping the
conveyor.

Unintentionally touched with rotating pulley at the
conveyor not having safety cover.

3

Human caught in machine

4

Serious human injury
Production loss



Countermeasures (for being caught in machine)

Stop the conveyor by emergency
Pull Cord Switch.




Countermeasures for those troubles

Remove build-up material

Detect belt sway and stop conveyor

V=

D=
L=
—

Self-aligning mechanical carrier

Motor-operated Adjusting Carrier

Detect slip and stop conveyor

Detect metal and remove it

]

Immediately detect stuck obstacle
and stop conveyor

Detect blocked situation

Emergency stop Pull Cord Switch
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@® : Remove build-up material
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@ : Remove build-up material

Build-up material

|
l l

Misalighment Material drop
Material drop Fire accident Belt cut break

Removing build-up material with
Belt Cleaner.

Belt Cleaner
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@ : Remove build-up material

Point) Wide cleaning chip vs Narrow cleaning chip

Belt Repaired part Belt Repaired part
q D
I | t I
Chip width 100~150mm Chip width1Smm i
Repaired part or uneven part leaves a Strip-shaped chips independently
gap between cleaning chip and belt. scrape the belt.

e iy =

Build-up materials removed
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@ : Remove build-up material

Point@ Cleaner chip direction

AGAINST FOR

the conveyor operating direction the conveyor operating direction

Belt _ Belt
/ /

Repaired part Repaired part

Cleaner chip

Damage the
cleaner chip Cleaner chip
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Matsushima
@ : Detect belt sway and stop the conveyor

-
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@ : Detect belt sway and stop the conveyor

Belt sway
|
| |
Material drop Friction between belt and flame
Accident l l
Fire accident Belt damage

L. D=
Detect the misalighment and stop the X
L—2
——

conveyor with Belt Sway Switch
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@ : Detect belt sway and stop the conveyor

/

/
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Point for installation @

Mount the Belt Sway switch
so that touch roller is located
at vertical position against
the belt edge.
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@ : Detect belt sway and stop the conveyor

Point for installation @

Fraying at the belt edge
may cause Belt Sway Switch
breakdown or chattering.
Thus, please fix the frayed
belt edge before installing.

. "M,,______.f;
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@@ : Fix the belt sway
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@@ : Fix the belt sway

Belt sway
Material drop Friction between belt and flame
Accident l l
Fire accident Belt damage

Fix the belt sway with
Self-aligning Mechanical
Carrier and Motor-
operated Adjusting
Carrier




Matsushima
@@ : Fix the belt sway

Self-aligning mechanical carrier corrects the belt sway by weight shift.

When the belt is misaligned, its
center of gravity shifts to the roller
on the misaligned side. That roller
is driven to conveyor’s running
direction, thereby the self-aligning
mechanical carrier rotates to fix the
misalignment.
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@@ : Fix the belt sway

Motor-operated Adjusting Carrier detects the belt sway
and automatically corrects it by motor power.

Detectors monitor belt misalignment. And
according to the signal from the Detector,
the Actuator automatically turns carrier
roller by motor power.

Motor-operated Adjusting carrier is also
applied at the conveyer with the short
length of 10m_ orlessiand,Constant Feed

mechanical Eﬁ]ﬁfﬂ@? iSO
for those o{gﬂf@ﬁ&ﬂ@u Y
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@@ : Fix the belt sway

Application example for Motor-operated Adjusting Carrier

Detector
(Carrier
Side) “

Actuator { \

(Carrier Side)

@Incline Part

Detector Detect

(Carrier Actuator etector

Side) 7 (Carrier Side) «?E[”_G_r_i'(j‘f)

e \ N : '.
ot o |
- Detector | Actuator
(Return Side) | | (Return Side)
@Transferring
Chute ®Tension Pulley

Actuator
(Return Side) | FEOMAUELSNTHE. EFSRAINILL {BERLTUSERLE

RATEERTILOT. TATOEFURAGASERLOTHEVZEA
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® : Detect belt slip and stop the conveyor




Matsushima

® : Detect belt slip and stop the conveyor

Rainwater or dust is

infiltrated between the Belt cut break
head pulley and belt. l

M Speed down of
Slip belt or roller

|

Fire - Blocking chute Material drop
Accident

Detect speed down of
belt and roller and stop
the conveyor.
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® : Detect belt slip and stop the conveyor

- No power supply is required: Installation cost saving
- No maintenance is required: Operates long time without lubrication or inspection
- Superior durability: Supply record of more than 45,000 units

Measuring the belt velocity Measuring tail pulley rotational speed

Connect the Speed
Relay and tail pulley
with coupling.

Install the Speed
Relay so that
touch roller
presses the belt
in the vertical
direction.
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Matsushima
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® : Detect belt slip and stop the conveyor

- No Physical contact with the rotating shaft.
- Adjustable setting of actuating speed at site
- Compensating timer

Measuring the belt velocity Measuring tail pulley rotational speed

Proximity Switch detect
pulse signal generated
when a sensing piece
attached to the shaft
passes the Proximity
Switch.

Install the Speed
Relay so that touch
roller presses the
belt in the vertical
direction.

Protection
Speed Switch Cover
—<_ Sensing
g o Piece
Z-‘*‘::___ D Shaft

Proximity Switch
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©® : Detect blocking chute and stop the conveyor
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® : Detect blocking chute and stop the conveyor

There're several ways to detect the blocked chute as per application.

@®Chute Switch

The Chute Switch is equipped at chute
sidewall by cutting out the square hole.
When the load clogs the chute, the
detection plate is pushed back to
activate the switch.

It is widely used for bulk conveyor since
there’s no protrusion part.

Detection Plate

" oy
Fa R
Ey e

'1‘_.-'
F,
e, .... F I
¥
|

Front
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©® : Detect blocking chute and stop the conveyor

@Full Detector

Full Detector is the tilting type level
switch, designed to be hung in the
chute.

When the material level goes up and
tilts the sensing weight, the limit
switch is activated.

Because it is hardly affected by build-
up material , it is widely applied for
bulk and powder application.
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® : Detect blocking chute and stop the conveyor

®Admittance type Level
Switch \
The capacitator is formed between the
detection electrode hung in chute and
sidewall. And it monitors capacitance
change which occurs as material touches
the electrode.

Capacitato
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@ : Stop the conveyor from anywhere
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@ : Stop the conveyor from anywhere

With Pull Cord Switch...

Wire rope Pull Cord Switch

your can stop the conveyor immediately at the site.

It prevents the unexpected start-up during
conveyor maintenance by activating the switch.
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@ : Stop the conveyor from anywhere

Application
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Matsushima Belt Tear Detector

Belt Tear Detector
(Longitudinal belt rip protection)




Matsushima Belt Tear Detector

Belt Tear Detector
(Longitudinal belt rip protection)

Once a foreign material gets stuck into the conveyor........

aa

The conveyor continues to move,
the rip expands and materials are fallen out.

Eventually, :

A whole set of the belt needs to be replaced!!




Matsushima Belt Tear Detector

Belt Tear Detector

Transferring chute

J

Tremendous loss of replacemé
and cost, and stop operation.




Matsushima Belt Tear Detector

Belt Tear Detector

Detection
rring chute ’

Transf

\ Stop convey Or!! m Penetrating material | \ Impact roller

\I
\. Space10~15mm

If any material penetrates belt,

!
It pushes the sensor before contacting
the impact roller. Our detector finds it,

and makes a detection signals.

!
Stop the motor of the conveyor!!
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Matsushima Belt Tear Detector

Belt Tear Detector
/ Plpe conveyor model

< Features >
- The sensitive sensor (touch switch) is applied,
same as Belt Tear Detector for belt conveyor.
- It is applicable in heavy environment
- It can be designed and manufactured
in accordance with each conveyor dimension.




New type Belt Tear Detector
| Tomcat type detector

< Features of Tomcat type >
1. The trough angle can be adjusted at

the site. [E § Il ll

2. Remove and Installation
are easy.




4. Power Generator for
Belt conveyor monitoring system




Development background

The purpose of Belt Conveyor is to bring the material, semi-finished
goods or finished goods to the next process smoothly. It is widely
used at the material handling process.

The accident or breakdown of conveyor causes huge losses and
may affect the company’s daily operation. Therefore, the demand
for the sensors that monitor the sign of malfunction to occur is
growing.

As IoT technologies are introduced to the industry, supplying the
power to those devices is the major issue to face. That is how the

Belt Conveyor Generator is developed.
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Overview

Rubber Pul

ley (¢ 125)

Speed increaser box Exterior Casing

L i

Mounting Base

Qutput Terminal

Generator




Principle

Conveyor Belt

As the belt conveyor operates, the rubber pulley installed
beneath it rotates together.

The energy from pulley rotation is conveyed to the generator
through internal shaft and speed increaser box to be
converted to the electric power.
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Example of application 1

BCHYHX

a-a{ "

Belt S|Ip cut break
(3 Driven pulley | sensor

& Driving pulley Speed

.;_ r—-—l
Pulley: 6-12 units/ BC | Seﬂs“’@*‘ﬂ L -
Point to be monitored: 12-24 s A |

_] Lt "IE-"':'"I'I |
;;, -. _ *Bﬁﬂlmlﬂﬁ:i

Power Generator

BC diagnostic tool

- Primary diagnosis with
sensors

- Control the sensors

- Send diagnosis result
online

Head
Pulle

E i Tensio Pulley

e— —— N

Most pulleys are located at 30-40 meters from
the head pulley




Example of application 2

V¥ Belt Conveyor | VW Electric Room

Running
direction

Belt Sway
Switch

; . . [
Wireless communication ((

T

920MHz

Com. Range: 1-5km
Wireless Device (Depends on the device type)  \Wireless Device

(Extension) (Base unit)
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Test result

Test Result with DCDC converter Use-range up type

Input Current
Generator  current

e 1 1 l] AT -1

o
Output -~

] LLF, vhe
b= i

! | : Wi TPy e | | | _
e i {].- 1 11 s r ol L
g I R | ' .1 D'(r;‘
T I e bd T T |
Tal=k " ol L"-\.l_-._.-"

Mfr. : TDK Lamda
Input:DC60V-160V
Output: DC12V
Output Current: Max
4.2A

Power: Max 50W

*S/T the same load resistance as previous expt.

* Purpose of the test is to confirm if output capacity reaches 37W

=T :g

L1 g |

160V DCDC Convarter g 125 puitey | i -
: 7 B miin Rotationa! Speed: 383rpm
Catalog Spec: G0V - 160V Speed-up 181
Load Resistance Voltage Currant
Corraat A
= Heseatan] Valus Sutput W
Shioat Circunt - - Vin Vot
Targat Value Actaal Vales P
fgA Qo0
I=2 8400 8180 TOES 12493 3 i
i-3 3200 LD 1024 1203 ] LBE
i-AVRZ 172 22480 2180 SBE 1234 187 1.58
-2 la.ot 103 A 123 12 1535
1-4 VR3 374 ET 75 48 1238 1.73 2136
1-4 WVRI 12 500 280 2.2 1238 3.05 3776
I=% W3 3B 4803 280 a8 1d.3= i 7ok
1-4 VR3 174 2501 . . -

*test aboried: When resistance vados i less than 30,

it may cause blown fuse



Today’s topics

1. Countermeasures for trouble on belt conveyor operation
(Mr. Mamoru OMURA, Regional Sales Manager at MMT)
a. Typical troubles / accidents
b. General countermeasures

2. Introduction of safety and protection devices
(Mr. Mamoru OMURA, Regional Sales Manager at MMT)
a. Safety devices against each accident
b. Technical advice for each device

3. Proposal from Matsushima Measure Tech Japan
(Mr. Kazuhito MAEDA, Marketing Manager at MMT)
a. Belt Tear Detector
b. Conveyor Power Generator

4. Question and Answer session



Matsushima Measure Tech Co., Ltd.
[ Head office / Factory ]
1-8-18 Norimatsu-Higashi, Yahatanishi-ku,
Kitakyushu 807-0837 JAPAN
TEL : 093-691-3731 FAX:093-691-3735

[ International office ]

[ Domestic office) Seoul liaison office (Korea)

Tokyo sales office
[ Affiliated company ]

SHANGHAI DAHONG MATSUSHIMA
MACHINERY CO., LTD.
(DBERIR SRS RAT])

Nagoya sales office

Osaka sales office

The performance and
quality of Matsushima
Switch is

Homepage: https://www.matsushima-m-tech.com/english/

E-mail: info@matsushima-m-tech.com

Matsushima

Matsushima Measure Tech
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