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STANDARD SAFETY AND WARNING NOTICE FOR ALL MAREL
EQUIPMENT

All persons involved in the use and/or installation of this machinery should be aware of the following
instructions.

Failure to follow these instructions or other safety instructions in the manual voids all warranties and
may result in malfunction of the machinery, property damage, serious personal injury, or death.

WARNING
¢ The installation and use of this product must comply with all applicable national, state, and local
codes.

e Turn the electrical power off when working on the machinery. Turn the main electrical breaker,
located on the electrical cabinet, to the OFF position and lock the breaker with a padlock.

¢ Electrical installations and repairs must be performed by a licensed electrician, in accordance with
manufacturer’'s specifications and national and local electrical codes.

e Operating the machinery without the supplied guards or covers installed is a misuse of the
machinery and can cause a personal hazard.

Do Not

work on any moving parts of the machinery, such as belts, motors, belt tension adjusters, or rollers, without
first disconnecting the electrical power and closing the main air supply valve. Otherwise, a serious
personal injury or death may result.

Do Not

work on electrical or air cabinets without first disconnecting the electrical power, or a serious personal
injury or death may result.

Do Not
make any changes to the emergency stop buttons.

Additional Safety Information
e Keep long hair tied back and covered.
e Avoid wearing loose clothing, jewelry, or accessories near moving machine parts. This includes ties,
shirtsleeves, rings, watches, and other loose fitting items.
¢ Disengage the machinery to avoid moving parts when cleaning and lubricating bearings.
e Avoid moving parts when lubricating with hand-sprayed lubricants.
e Never work without another person in the vicinity.
e Wear safety glasses when doing the following:
- using a hammer to drive pins, riveting, staking, etc.
- drilling, grinding, etc.
- using spring hooks or attached springs.
- soldering, cutting wire, removing steel bands, etc.
- cleaning parts with solvents, spray, or cleaners.
e After cleaning or maintenance, reinstall all safety devices such as guards, shields, signs, and grounding
wires.

e Wear ear protection when exposed to noise exceeding 90 dB, such as when using a grinder, band saw or
hammer.



e Liftitems with a straight back, and push up with your leg muscles, to prevent back strain. Do not lift any
equipment or parts weighing more than 30 kg (60 Ib.) without assistance.
e Use only FDA or USDA approved solvents, grease or oils.
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Introduction

About This Manual

The Compact Grader, User’s Guide is intended to assist you in installing, operating, and
maintaining the Marel Compact Grader.

NOTE
Before you install or use the grader, make sure you read and understand the warnings
and the warranty agreement.

The manual is divided into seven main chapters:

e Introduction - this introduction, a general description of the Compact Grader and
the structure of the manual.

Installation

Safety Instructions

Operation

Maintenance

Troubleshooting

Cleaning

The manual also contains comprehensive appendices with mechanical and electrical
parts lists and order forms, a glossary and an extensive index.

The instructions in this manual apply to models CG60 and CG62.
Differences in technical specifications and mechanical parts are listed when applicable.

About the Compact Grader

041001ENG-3

The Compact Grader is a device used for grading by weight. It consists of four main
parts, the M2200 Controller, a weighing device, a discharge section with six gates, and a
motor driven conveyor belt that transfers material across the weighing device to the
discharge gates (see Figure 1).

The Compact Grader is available in two models: CG60 (Standard) and CG62 (XL).
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This is how the Compact Grader works:

1. The material to be weighed and graded is transported to the grader on an infeed
conveyor or from a tray.

2. A product sensor in front of the weighing section detects individual pieces of the
material using a light beam which is transmitted across the belt.

Discharge section

M2200
Controller

Motor end
Weighing

section

Gate arm
Product sensor

Infeed section

Idle end

Electrical and
air cabinet

Figure 1 The Compact Grader.

3. Asensoron the idle end, the tacho-sensor, registers the speed of the belt to
maintain the position of each piece on the belt.

4. The weight of individual pieces and their destination gate is displayed on the M2200
Controller.

5. The pieces of raw material are then transported on to the discharge section.

6. The M2200 software determines through which gate a specific piece of material is to
be discharged and sends this information to the relevant gate arm.

7. The pneumatically operated gate arms direct the material flow on the belt to the
chutes on the sides of the discharge section.

2 041001ENG-3



041001ENG-3

M2200 Compact Grader User Manual

Technical Specifications

Table 1 Technical data.

Dimensions

Weight

Power supply voltage
Power consumption
Frequency

External fuse

Air supply

Operating air pressure
Air consumption
Oper. temperature
Belt type

Belt speed

Belt width

Belt length

Number of gates

Capacity
Max. piece length
Piece weight

Weighing accuracy
(1.5 standard deviation)

Arm spacing

Indicator

Introduction

CG60: 2920 x 1520 x 625 mm (L x H x W)
CG62:3720x 1520 x 625 mm (L x Hx W)

CG60: 180 kg
CG62: 230 kg

1x208-230 VAC

Less than 500 W

50/60 Hz

Up to 16 A (slow)

6-10 bar

5.5 bar (80 psi)

Approx. 1 liter/min for each piece/min
0-30°C

Intralox1 Series, S.1100 FT, Polypropylene
1.2 m/sec

305 mm

CG60: 5930 mm, 390 links
CG62: 7510 mm, 494 links

6

CG60: 120 pieces/min
CG62: 80 pieces/min

CG60:400 mm
CG62: 700 mm

40-3000 g

CG60:40-600g/2g
600-1500g/59g
1500-3000g/10¢g

CG62:100-15009/5¢g
1500-3000g/10g

CG60: 460 mm
CG62: 600 mm

M2200 Controller

"Intralox® is a registered trademark of Intralox Inc.
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Improvements and Customer Support

You can help improve this manual and the equipment you purchased. If you find errors
in the manual, please let us know. You can contact us at: Marel Iceland ehf, Austurhraun
9,1S-210 Gardabaer, Iceland; phone (+354) 563-8000, fax (+354) 563-8001, attn.
Documentation & Localization,

email: documentation@marel.com.

For customer support please contact your local Marel service partner.
For details see www.marel.com or Marel’s Service Department,
email: service@marel.com.

Warranty Information

For specific warranty information, please consult the written contract of the purchase.

NOTE

Marel Iceland ehf does not warrant any equipment that has not been used according
to specifications.

041001ENG-3



Safety Instructions

General
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The Compact Grader is not a dangerous piece of equipment, but during operation care
should nevertheless be taken in these places:

Figure 2 Potential hazard areas

The frame

Do not put your hands through the frame holes near the motor or any moving parts.
Fingers can get crushed.

Conveyor ends

Do not place your hands under the belts, especially not near the rollers at the
conveyor ends.

The product chutes and gate arms

Do not place your hands near the gate arms or the product chutes.
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Emergency Stop Buttons

AP A

Figure 3 M2200 icon: active emergency stop

The Compact Grader is supplied with two emergency stop buttons on the top of the
electrical cabinet. When you activate an emergency stop, the Compact Grader stops

immediately and a warning icon m appears on the M2200 Controller.

e To start the Compact Grader again after an emergency stop, release the emergency

stop button (turn the button counterclockwise) and press the On/Off key 0
on the M2200 Controller to start the belt running.

Warning Labels

The Compact Grader is supplied with the following warning labels:

ELECTRICAL HAZARD
The label is placed on both sides of the electrical cabinet.

CRUSHING
Ab Danger of hands or arms getting crushed between belt roller and belt. The
label is placed near the conveyor ends on both sides.

NO CLIMBING
Do not climb on the Compact Grader. The label is placed on the top of the
electrical cabinet and on the sideboards.

Figure 4 Position of warning labels

6 041001ENG-3



Installation

Site Requirements

The following issues are important when you choose the proper location for the
Compact Grader:

Environment: The Compact Grader should not be placed near doorways or where
there is a traffic of people passing. Neither should the grader be placed where there
is draught, e.g. from a ceiling fan, or in an environment where there are vibrations.
Floor: The Compact Grader should be placed on an even and stable surface and, for
best results, it should be bolted to the floor.

Accessibility: There should be enough space around the grader for easy cleaning
and maintenance.

Temperature: The room temperature must not get below 7°C (45°F).

Electricity: A 208-230 VAC, 50-60 Hz power supply must be available.

Air: The air pressure to the grader must be 6-10 bar. Adjusted operating pressure
(adjusted with the air pressure regulator in the electrical cabinet) should be 5.5 bar

Verifying the Equipment

Before you install the Compact Grader, verify the following:

Inspect the equipment for damages incurred during shipment, such as scratches or
dents. If the equipment has been damaged, report immediately to your Marel agent.
Compare the equipment you have received to the packing list to see if the shipment
is complete. Report any discrepancies to your Marel agent.

Installing the Compact Grader

This section provides instructions on how to install the Compact Grader.

The Compact Grader is delivered ready for installation, tested, and with all basic setups
in place. On-site the installation of the Compact Grader involves:

041001ENG-3

Positioning the grader

Mounting the legs

Adjusting the height of the grader
Bolting down the grader

Connecting air installations to air supply
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Connecting the electrical cord to power supply

WARNING!

Do not weld near the grader when it has been installed and connected to a power
supply as this may damage the grader. If welding needs to be done near the
grader, unplug the electrical cord and keep the welding ground as close to the
welding point as possible

To install the Compact Grader:

1.
2.

b

Adjustment

Position the Compact Grader on the location of your choice.

Secure the legs to the frame according to the instruction sheet delivered with the
grader.

The grader must be kept free of vibrations. Therefore, make sure that the legs are
level, rigid and stable.

During installation, be careful not to twist or force the grader in any way.

Until the legs have been bolted down, the grader is not perfectly rigid. It is therefore
very important that you make sure the grader is perfectly straight and level.

Adjust the legs using the adjustment nuts (see

Figure 5) so the grader is perfectly level, length- and widthwise. Use a spirit level to
verify that the grader is correctly aligned:

e Place the spirit level across each conveyor end.

e Place the spirit level lengthwise on top of the weighing section on both sides of
the grader.

e Check the area between the sides to make sure both sides have the same
height.

Floor bolt

nut

Figure 5 Leg and floor bolt

11.

Drill holes for the floor bolts that will keep the Compact Grader stable and in place.
Position the bolts in the assigned holes, and tighten

(see

Figure 5).

. Plug the electrical cord into the nearest suitable power supply (220 V) and connect

the air supply (see “Pneumatic Installations” on page 10 for more details).
It is important for correct operation that any attached equipment, for example an
infeed conveyor or tray, is aligned with the grader (see Figure 6 and Figure 7):

e The speed of the infeed conveyor must never exceed the speed of the Compact
Grader's belt.

e The belt on the infeed conveyor or the distance between its side guides must
be of the same width, or narrower, than the belt of the Compact Grader.

e Position the Compact Grader and the extra unit end to end, with center lines
aligned, as close to each other as possible yet without the extra unit touching
the grader’s belt.

041001ENG-3
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[ ]

A slight drop in height between the infeed unit (conveyor or tray) and the

grader will ensure a smooth transition of items from one belt to another. A drop
of 10-20 mm is commonly used.

Height diff.
10-20mm

i

Figure 6 Height difference between infeed conveyor and grader

min_15mm

Height diff.

i

Figure 7 The height difference between infeed tray and conveyor
NOTE
If an infeed conveyor or tray is used, it is important that you make sure they do not

touch the conveyor belt. Contact with the infeed conveyor or tray could damage the
belt and impair the grader’s weighing accuracy.

12. When the Compact Grader has been installed and mechanically adjusted, calibrate
the grader to ensure correct weighing results (see “Calibration” on page 10).

IMPORTANT!

The Compact Grader must be securely fastened to the floor. Vibrations on the grader
must be avoided.

041001ENG-3
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Electrical Installations

The Compact Grader is supplied with a power cable and plug. Make sure the power
cable is run so it will not affect the function of the Compact Grader or disturb workers at
the grader.

The mains rating is listed on the rating plate on the electrical cabinet.

The electrical cabinet should be kept closed at all times, except when work is being
performed on it.

Pneumatic Installations

The air cylinders are operated by compressed air. The grader requires a supply of dry air,
minimum 150 I/min at 6 bar.

NOTE
Recommended local air pressure is 6-10 bar. Pressure below 6 bar will affect the
grader’s performance while pressure above 10 bar may damage the grader.

The lifespan of air valves and cylinders is affected by the quality of the air supplied.
Therefore, it is important that you only use clean and dry air.
Traces of oil in the air will damage the self-lubricating air cylinders and valves.

Calibration

NOTE
Access to the static calibration of the Compact Grader is restricted to users with Service

access authorization

1. From the Home [il] page, press the m key, enter your Service password
(default 62735) and press . For more details on passwords see “Access Control”
on page 17.

2. Turn off the conveyor (press the key).

3. Fromthe Home page, press the & key on the keypad four times to go to the
Calibration [0l page.

Use the key (1) to navigate between fields on the page. If you do not turn
off the conveyor, you will only be able to navigate between the first two fields.

709545 ¥
o 2.07404

i 703050 $R]
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Use the IREISI key (2) to select a unit of weight (kg or Ib) for the calibration.
NOTE

When you select the unit of weight here, you are not only selecting the unit of
weight for the calibration but for all other operations on the grader as well.

©

I I

L

709545 2
2.07404

Navigate to the \&lIfield (3) where you specify the reference weight.

(@)

BROOOOOO000

J08180 %
2.07377

Press the key and enter the reference weight to be used, in this example

2.000 kg (4). Press El to confirm.

After you press , a new key, -_ appears on the display. Use this
key to cancel the reference weight value and enter a new one, if necessary.

Empty the weighing platform and press the key (5) to take a new zero
weight reference.

m,
The symbol (hands off!) is displayed briefly, warning you not to touch the
platform while the zeroing takes place.
A new platform zero is effective as soon as the symbol disappears

N

B kg i 1b

] 2.000
207623 2
2.07394

11
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8. When the grader has reached zero point (the symbol appears below the

platform), navigate to the field (span calibration). You are now requested to
place the reference weight on the platform (6).
Make sure you place the weight in the center of the platform and press the

key (7) to start the calibration.

@E@
While the span calibration is in progress, the iI=——= symbol is displayed, warning
you not to touch the platform while the calibration takes place.

T

9. Remove the reference weight from the platform, and use the & key on the keypad

to navigate to the Service |81l page.

Zero the platform by pressing the key (8), and then place the reference
weight back on the platform. If the weight displayed in (9) is identical to the
reference weight (2.000), the calibration has been successful.

An unsuccessful, but correctly performed, calibration indicates hardware problems, e.g.
with the weighing platform. For more details and possible causes see “Belt Quality
Alarm” on page 40.

Check List

Use this check list for the initial start of the Compact Grader.

The electrical cabinet is dry and no moisture can getin.
If the cabinet is damp, do not plug in the grader. Open both doors and air the
cabinet until completely dry.

The M2200 Controller turns on when you power up the grader.

Rinse the Compact Grader and the belt with clean water before you start the
grader. This will make the belt run more smoothly.

There are no loose objects, for example tools, lying on the belt.

The quality of the belt is in order; no sticking links and no dirt hindering free
movement of the belt.

There are no alarm icons in the icon row on the M2200 Controller.

12 041001ENG-3



Operation

Starting the Compact Grader

B

1.
2.

3.
4.

Initial Start

Follow these instructions when you start the Compact Grader for the first time:

A

041001ENG-3

efore you start the Compact Grader:

Check the belt carefully for dirt or foreign objects.

Check if the belt is properly positioned on the motor-end sprocket wheel, and if the
belt is centered in relation to the infeed, weighing, and discharge sections.

Check if the belt is properly positioned on the idle end.

Make sure the belt does not touch any attached equipment, an infeed conveyor or
tray, for example, located at the grader’s conveyor ends.

WARNING
If the belt is started with objects on it, a personal injury or damage to the machinery

may result

Figure 8 M2200, startup

1.

Press the On/Off key on the M2200 Controller to start the belt running.
Let the belt run empty while the M2200 Controller runs a start-up check of the
grader. During this period an hourglass is displayed on the Home page while a
countdown from six to one takes place.

NOTE

Make sure that nothing touches the weighing section or its metal sideboards while the
grader is running. Any pressure here, however slight, will affect the grader’s weighing
accuracy.

13
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Figure 9 Home page; grader ready for operation

2. If the check routine encounters no alarms, the Home page appears as displayed in
Figure 9, clean of alarm icons in the icon row. The grader is now ready for operation.

3. Incase there are alarm icons displayed in the icon row, refer to the chapter on
“Troubleshooting” on page 39 for more details

For everyday start of the Compact Grader repeat steps 1 — 2 above.

To stop the grader, press the On/Off key on the M2200 Controller.

If you do not need further information on the user interface and the access control, you
can go directly to page 19 for instructions on how to set up the grader

NOTE

Do not unplug the grader after you stop the belt. Constant power generates heat in the
M2200 Controller and in the electrical cabinet and this will prevent condensation of
moisture in the grader.

The User Interface

14

The Compact Grader’s user interface is designed for an operator and a supervisor, the
foreman for example, who is responsible for the daily operation of the grader.

Power-on
Icon row indicator
Screen page
(Home)
Check key
Page key
Function key
ID reader

LT M2200-A01 BRIl WUTNT100/20q/40g, 0.021b/0.041b/0.11b § 24Vdc 0.4A
Serno. CCTPEZ N Max2ie2 NN ax Rate MEFZIM Loads/minute
Approval No. BLTIEEBEE  Max3/e? NN Class: Y(a)  Mode inlcetand

Figure 10 The Compact Grader’s user interface

041001ENG-3
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The user interface consists of an M2200 front panel with a keypad and a screen with
programmable function keys and various screen items.

Pages
AHIDDDDDDDDDDDDD

i o |

Figure 11 Typical Compact Grader page

The screen is divided into three areas. At the top of the screen a row of icons (A) displays
the state of the grader. The center piece of the screen is the screen page itself (B), while
there are four programmable function keys (C) at the bottom of the screen .

Figure 12 below shows an overview of available pages in the Compact Grader's user
interface, on Operator access level.

Home

E

ElRRREEE RN
I ke~ 0300 ke
=] 0.000 kg T4
= 0.000 kg 04

Setup

[ & ] e =

.
4

Figure 12 Overview of pages in the Compact Grader user interface

There are three basic pages for standard operations (Operator access level):

. Home page where you can follow the results of normal grading or batching by
weight, number of pieces, or a combination of the two.

e Report X page where you can view the accumulated results of the grading and
batching.

e Setup page where you can view and edit settings for the gates, e.g. weight
limits, batch weights or the number of pieces in a batch.

041001ENG-3 15
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For users with a higher access level (Supervisor and Service) there are additional pages
available with access to various system parameters for maintenance purposes.

Function Keys

The bottom part of the Compact Grader page has four programmable function keys.

On/Off key
Use this key to turn the Compact Grader on or off. This key is always located in the
bottom left corner of the display and can appear in four different forms:

_® 1. The conveyor is stopped. Press this key to turn the conveyor on.
_@ 2. The conveyor is running. Press this key to stop the conveyor.

3. The emergency stop button has been pressed. You cannot start
AP A Jency > op P

the conveyor again until you have released the emergency button

_® manually and the key has changed back to 1.

4. Motor overload. You cannot start the conveyor again until the key
has changed back to 1.

Access key
Use the Access key to display the password dialog box and work with access
levels.

The three access levels are displayed by the second icon from the left in the icon row at
the top of the display:

L

D Operator (blank)
E] Supervisor

E] Service

= - Edit key
= Lets you enter new settings and change existing ones.
= Scroll key
Use this key to navigate between gates (displayed to the right) on the
Setup page

and the Reports page.

Clear/Cancel key
When in Edit mode (on the Setup page), this key cancels an entry.
On the Report page, the key clears the accumulation values in the fields.

Down arrow

Appears on the Setup page in Edit mode. Use this key to navigate
between fields

(settings) on the page.

16 041001ENG-3
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Access Control

041001ENG-3

The user interface is password protected to prevent unauthorized use of the grader. The

password protection operates with three access levels, shown by the Access icon El in
the row of icons at the top of the page:

. OperatorD (default), no password required
. Supervisor

e Service @

A password is required for Supervisor and Service. A password for the Supervisor level is
optional.

Only users with Supervisor or Service access authorizations can specify new passwords
or change existing ones.

Supervisor and Service can share a password.

NOTE
If you decide not to specify the Supervisor password, the Operator will have access to
actions that would otherwise be available to the Supervisor alone.

To specify Supervisor and Service passwords:

1. Asa first-time user on a new grader you will
need to enter the default Service password

(62735) and press to access the Password
@ Setup Xl page.

IT@DDDDDDDDDDDD: 2. From the Home |l page, use the &l key to

go to the Password Setup @ page.

Use the key (1) to select a level (2),

@ Service or . Supervisor, for which you
wish to specify a password

3. Pressthe key (3) and enter your
new password in the first field.

Note that the highlighted key (4) to the left
indicates which of the three fields is currently
active. The password can be any combination
of the numbers, maximum six in all.

You can use the-_ key (5) to cancel
your input, if necessary.

4. Press &8 to navigate to the second field
where you confirm the new password by
reentering it.

If there is a mismatch between the two
passwords, a warning A will be displayed (6).

Use the “ key to clear both fields and
start again.

17
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Permanent or temporary passwords?
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5. Press &8 to navigate to the bottom field
where you must enter your current password:

. @ Service: a new or changed Service
password must be confirmed with the
current Service password (for a first-time
user, the default password).

. Supervisor: a new or changed
Supervisor password must be confirmed
with the current Supervisor or Service
password.

6. Press to confirm.

If the confirmation password is incorrect, a
warning A is displayed (7). Press

to get a blank Password Setup @ page and
start over again.

A successfully specified password displays a blank
Password Setup XN page, where you can continue
and specify a password for the other access level,
if you wish.

If not, use the I& page key to exit the Password
Setup XNl page.

Passwords for the Compact Grader interface can grant permanent or temporary access.

A password that is entered on the Home page It gives you permanent access, which
means that once you have entered the password you have access to all actions on all the

other pages as well.

e OO 0]

L0005 0.000: 0.000;kg
n ni: ;

H 0ia
7 XN
049 ; U.uu

2,000 ka

[

Figure 13 Password pop-up window.

If, on the other hand, you do not enter a password until the interface requires one by
displaying the pop-up window displayed in Figure 13, your access authorization is valid

only for that particular page.

To enter a password:

1. Pressthe key and key in your password.
2. Pressthe key to confirm or I&l to cancel.

NOTE

Users with Supervisor access authorization can change their own password, while users
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To lock the grader for unauthorized access:

1.

2.

T

1.

Operation

with Service authorization can change passwords for both Supervisor and Service

access levels.

o reset a lost password:
Unplug the grader.

OCK
ENABLE
0

MHEN
KLOSED

Press the m key and enter a number which is not in use as a password (the 0
(zero) character can be recommended).

Press the key. The user interface is now at Operator level.

Figure 14 Detail of M2200 circuit board: Location of Lock enable jumper.

2.

w

Carefully lift the M2200 Controller cover upwards until the jumper marked “Lock

enable” (shown on Figure 14) is revealed on the circuit board. Remove the jumper.

back in place.

Setting Up Grader Functions

After the initial start of the grader, you must set up the grader’s functions and specify
grading and/or batching parameters for each gate you intend to use.

041001ENG-3

Plug in the grader, and wait until the Home page is displayed.
Unplug the grader again, put the jumper back in its place, and put the M2200 cover

Plug in the grader and it will start with the default passwords (62735).

The Compact Grader is designed to perform two basic tasks, grading and batching a
flow of raw material. There are five options available for these tasks, one of which is
specified for each of the six gates.

The table below lists all icons available on the Setup page.

Table 2 Icons used on the Setup page.

gl Avalid password has been
entered.

j Gatenumber.

Shows the number of the gate
for which data is currently
being displayed.

Lower weight limit.
Shows where the lower weight limit
of a batch is entered.

Upper weight limit.
Shows where the upper weight
limit of a batch is entered.
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Weight limits.

Line header. Shows the line
where upper and lower weight
limits are entered.

Batch.

Line header. Shows the line
where the total target weight
of a batch (K9) or the total
target number of pieces ) in
a batch is entered.

Unfinished batch.
Line header. Shows the line
where the current weight of a

batch (X9) or the current
number of pieces (<) in the
unfinished batch is entered.

M2200 Compact Grader User Manual

K3 Unit of weight.
The unitis kg or Ib, depending on
how the grader was calibrated at
the installation.

. Number of pieces in a batch.

The following are examples of the five grading and batching options available on the
Compact Grader:

AR O]

Il 0.100 ko~ R ¢
@ 0.000 kg 1 & h
= 0.000 kg 0 &

AR OO e

Il 0.100 kall ./~ 0.200 kg
o uﬁh
& 0.000 kq 0 &

IO d
Il 0.100 kal|.~  0.200 kg

& 0.000 kg h
& 0.000 kq 0 &

Simple grading @ S /2

The user specifies the upper (0.200 kg) and lower
(0.100 kg) weight limits for pieces and clears all
other fields on the page.

This option is useful when all you need is a simple
sorting by weight

Batching by weight@ < /& ky

The user specifies the upper (0.200 kg) and lower
(0.100 kg) weight limits for pieces and the
minimum total target weight for the batch (2.500
kg).

Use this option when you wish to create batches
of a given minimum weight.

Batching by number of pieces 1]/ / & -
The user specifies the upper (0.200 kg) and lower
(0.100 kg) weight limits for pieces and the number
of pieces (10) in each batch.

2Theicons in the examples refer to lines and fields on the Setup page. The first icon tells
you which line you should edit, the others which fields you should enter values in.

The unit of weight on the Setup page and in the examples can be kilograms (kg) or
pounds (Ib), depending on how the grader was calibrated at the installation.
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Batching by weight and number of pieces
I Ve = ACE

Il 0.100 ke~ 0.300 kg The user specifies the upper (0.300 kg) and lower

= 2.500 kg T h (0.100 kg) weight limits for pieces, the minimum

= 2,000 kg e target weight for the batch (2.500 kg), and the
number of pieces (10) in each batch.

A batch is considered completed when the
specified number of pieces and the target weight
have been reached.

Note that here the target weight is the minimum
acceptable weight of the batch.

Continuing unfinished batches Il @k

OO & kg
3 92 0.100 k|~ 0.200 kg The user places an unfinished batch under the
& 5.000 kg 0 D discharge chute and enters the current weight

(3.650 kg) of the batch in the & Kl field. The
grader will then continue filling the batch until the
total target weight (5.000 kg) has been reached.
You can also use this option to complete batches
by number of pieces or a combination of weight
and number of pieces.

0 &

This option is useful when the processing is
interrupted for some reason: there is no more raw
material or you are gathering boxes on pallets, to
name a few examples.

Tip

On page 63 of this manual you will find a blank form sheet. Copy the sheet and use it for
writing down the weight (or number of pieces) of your unfinished batches. Later, when
you want to complete the batches, you will have the relevant data at hand and all you
have to do is enter the weight in the [& K9 field (or the number of pieces in the [
field) and then let the grader continue filling the batch.

—
As the Setup page works with one gate at a time (use the key to navigate
between gates), you can use one of the above options for one or more gates and the
other options for the remaining gates.

Example:
Gate 1 and gate 3 do simple grading, while gate 2 creates batches with a specified
number of pieces, and gate 4 creates batches by weight etc.

NOTE

You must be authorized as a Supervisor to set up or change the gate parameters. If you
are not a Supervisor, the access control window appears when you press the
key to let you enter the required password.
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To set up gate parameters:

@ ®
EaElEEEER e
[T~ * o100 kgl~ *0.300 ke
@ 0.000 kg 5 4 ))
& 0.000 kg 0 &

R OO0 ]

& 0.000 kg

I 0.0 ke~ 0.300 ke
@ 0.000 ko NG - h

{15
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From the Home [} page, press the &l key
twice to go to the Setup <3l page.

Select the gate you wish to set up using the
key (1).

Press the key, enter the password

(if required), and set the lower - (0.100 kg)
(2) and upper /~ (0.300 kg) (3) piece weight
limits for t gate (here gate #1).

Press the key to confirm.

Having set the weight limits (in step 3), use

the n key to navigate to the
remaining fields, depending on which
grading or batching option you wish to use:

Simple Clear all remaining

grading: fields.

Batching Set the target weightin

by weight:  the &) kU field. Clear all
remaining fields.

Batching Set the number of

by pieces in the &7 &

number: field. Clear all remaining
fields.

Batching Set the target weight in

by weight  the & Kdfield. Set the

and number of pieces in the

number: D - field. Clear all
remaining fields.

Continuing Enter the current

unfinished ~ Weight of the

batches: unfinished batch in the
& KU field and,

optionally, the target
number of pieces in the
complete batch in the
& 7 field.

When you have finished setting the above

parameters, press the On/Off key
to start the grader.
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Working in Edit Mode

When you press the key to specify or edit parameters, two new function keys
are added to the screen:

[ € | e Clear/Cancel key. Use this key to cancel an entry.

n e Down arrow. Use this key to navigate between fields (settings) on
the Setup page.

The changes you make in an input field take immediate effect when you exit the field.

During Grading

041001ENG-3

When you have set up the gates and the grading has started, you have access to
information on the grading process on the Home | ) page.

Use the [E] key on the keypad to navigate from the Setup page to the Home
page.

When the Compact Grader is in operation, a typical Home page would look as Figure 15.

0.000 ko

Figure 15 The Home page.
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Here you see

e the unit of weight (kg or Ib) being used (1) and, in the line below, a symbol
for the number of pieces in each batch.

e the product sensor as a white line across the conveyor belt (2). The line
becomes black when the sensor “sees” a product.
If the product sensor is blocked for an extended period of time, an alarm
icon E appears in the icon row.

>0{
e the status of the weighing (3). The B3 icon means the weighing is at zero

point (-) and the weighing platform is steady (BE), while
weight is off the zero point and the platform unstable.

means the

e the weight of the last piece to run over the weighing plate (5) in the unit of
weight selected for the grader at the installation.

e anarrow (4) showing through which gate the piece was discharged, or off
the conveyor end if the piece was rejected. The arrow always shows the
destination of the piece whose weight is currently displayed in (5).

e numbers by each gate showing the accumulated weight (6) and number
of pieces in the particular bin.

e the same numbers in reverse color (7), indicating that the target weight
and/or number specified for that gate has been reached and that the
operator can now make the bin ready for the next batch by pressing the
numeric key corresponding to the gate on the M2200 keypad. After that
the gate is again available for grading.

Nothing is sent to the gate as long as this number is in reverse color.

Weighing Fault Indicators

In case of problems with the weighing, the user is alerted by fault indicators (1) which
appear on the Home page .

IDDDDDDDDDDDDD

@7

There are five possible fault indicators:
The last two pieces on the weighing platform are too close to each other.

The last piece on the weighing platform is too long.

B (B (B>
Sl ElG:

The weight registered on the platform is too heavy.

B
N

The weight registered on the platform is too light.

B
%

The weight on the platform is unstable.
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. Indicator (weight too light) can be triggered by debris on the belt or by
other small items obstructing the product sensor’s light beam.

° Indicator (weight unstable) can be triggered by a draft from an open door
or fan, from vibrations in the environment, or because the actual length of the piece
being weighed is too close to the maximum length limits for the grader.

Working with Reports

041001ENG-3

You can view a report with the accumulated grading results at any time, regardless of
the grader running or not. Provided you have the proper access authorization
{(Supervisor or Service), you can also clear the accumulation figures on the Report page

R

Use the Bl key on the keypad to navigate to the Report page .
@ @ ORO),

N

Y

—
v 0.000 kg j)

A0 & 7@

Figure 16 The Report page, an example.

The Report page is divided into two columns, one for individual pieces (1), the other for
batches (2). Information on the Report page is displayed for one gate at a time (3). Use

the key to navigate between gates.

b
i
b

Figure 17 “Clear all gates” icon.

Use the “ key to delete data for one gate at a time or select the gate icon
displaying all 6 arms to clear data for all gates in a single action.

On the Report page you see
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e Pieces
a column header. Data in the column below apply to individual
pieces.

e Batch

a column header. Data in the column below apply to a batch.

P e Total sum
the total sum of the accumulated weight of pieces (4) that have been
run over the grader and the total sum of the accumulated weight of
completed batches (5).

N e Total number
the total number of weighed pieces (6) and the total number of
completed batches (7).

pre e Average
the average weight of each weighed piece (8) and the average weight
of each completed batch.

NOTE

The discrepancy between the piece weight and the batch weight on the Report page is
normal, because batches are not counted until the set target weight or number of pieces
has been reached. Therefore, a batch may be in the making, which explains the higher
figure for accumulated piece weight.
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Maintenance Schedule

This chapter describes preventive maintenance of the Compact Grader and various
adjustments that may have to be made to the grader.

The maintenance schedule for the Compact Grader is shown in Table 3.

Table 3

Table 3 Maintenance schedule

Every working shift:

Daily:

Weekly:

Monthly:

Yearly:

After 10.000
operat. hrs:

041001ENG-3

Check that the grader weighs correctly.
Check the tracking of the belt.
Wash the plastic modular belt.

Check motor, belt and idle end for abnormal noise.
Run the gate arms in test mode for 1 minute.

Check that the product sensor is clean and correctly
positioned.

Clean the Compact Grader.

Remove and wash the Intralox belt.

Check the tension and the tracking of the belt.
Check the belt for wear.

Check all air cylinders.

Check the gate arms.

Check the quality of the weighing zero.

Check the emergency stop.

Check the water trap (pneumatic system).

Check the tension of the belt and the status of the belt in
general (see Figure 19).

Check that the belt sensor does not jut out from the
bracket.

Check the sprockets on idle and motor end for wear.

General service and control of the pneumatic and
electrical system.

Change the oil in the drum motors.
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Maintenance Procedures

Belt

28

The following sections describe the maintenance procedures for the parts listed below:

e Belt

e Weighing zero

e Beltsensor

Belt tension
Product sensor
Drum motor

Idle shaft
Pneumatic system
Air cylinders

Gate arms
Emergency stop buttons

IMPORTANT

To ensure the quality of the belt and the grader’s weighing accuracy, Intralox Inc.
supplies Marel hf, with specially selected belts. If belts from other suppliers are used,
Marel cannot guarantee the grader’s accuracy and reliability.

The belt on the Compact Grader is an Intralox belt, made of plastic links held together by
plastic rods.

It is very important for accurate weighing that the links do not stick and thus prevent the
belt from rotating smoothly on the rods.

If you need to replace the belt, follow the instructions in the Intralox brochure delivered
with the grader.

After replacing the belt, make sure the belt index has been inserted into the belt and
that you check the quality of the belt as described below.

To check the belt quality:

1. Store your spare belt away from dust and other debris.

2. Beforeinstalling the new belt, place it on a bench, pick up one link at a time, and
check if the link moves freely by bending it back and forth.

3. Look for sticking rods and for dirt that can make the links stiff. In case some of the
links are stiff because of dirt, clean the belt more thoroughly, or replace the stiff links
with new ones.

4, Make sure the rods have not been damaged by tools, e.g. screwdrivers or pliers.

5. Start the conveyor and check the belt quality and, by consequence, the quality of
the weighing zero, following the instructions below.
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Static test

041001ENG-3

Maintenance

To check the belt and weighing zero quality:

The value in (1) shows the quality of the belt and (2) the quality of the weighing zero.
A numeric value higher than 20 in (1) indicates a problem

3 6. 59 with the belt:

make sure there are no sticking links or damaged rods in the belt
clean the belt

adjust the belt tension

replace the belt.

A numeric value higher than 1.3 in (2) indicates a problem
>o<la B, 12 with the weighing zero. Check that

the drop between infeed, weighing and discharge sections is
correct (0.5-1.0 mm)

the sideboards on the weighing section are free

the belt tension is in order (see Figure 19)

the space between motor end plate and the belt is correct (2-3
mm).

If you need to adjust the motor end plate, follow the instructions
below:

1.
2.

3.

Loosen the lock nut (see Figure 36).

Use the adjustment bolt to adjust the distance between the belt
and the plate. The space should be approximately 2-3 mm.
Fasten the lock nut.

When you have verified that the above items are in order, test the weighing following
these instructions.

1. Stop the conveyor belt by pressing the key.

2. Onthe Service page, press the

AT key (1).
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Dynamic test

Belt Sensor
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Place a reference weight in the exact center of the weighing platform. Make sure the
reference weight is within the grader’s maximum weighing capacity (3 kg).

The weight, as registered by the grader, is displayed on the Service page (2).

If the weight in (2) is not identical with the reference weight, do the following:

— make sure nothing touches the weighing platform or the sideboards.
— make sure the reference weight is reliable.
— perform a static calibration (see “Calibration” on

page 10).

NOTE
After completing each of the above steps, you should check whether the correct zero

value is displayed in (2) on the Service page.

Start the conveyor belt by pressing the “ key.

Run a piece of soft rubber repeatedly over the grader, moving your arm in a steady
rhythm, always dropping the piece in the same place, from a similar height.

If an infeed conveyor is used with the grader, place the test pieces on the infeed
conveyor.

Watch how the grader registers the weight of the test piece. It should be more or
less the same every time (£ the grader’s weighing accuracy, see “Technical
Specifications” on page 3).

Wash the Intralox belt thoroughly every day of operation. For more detailed information
on how to clean the belt, see “Cleaning Procedures” on page 49.

Belt sensor

|
]

Figure 18 Details of the Compact Grader, belt sensor.

It is important that

you make sure the belt sensor does not stick out from the bracket, or it could
damage the belt

the belt is correctly mounted on the grader with the belt index in alignment with
the sensor.
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Belt Tension
You must check the tension of the belt every month of operation.

It is very important that the belt is not strained in any way as this could impair the
weighing accuracy.

Slider adjuster

Slider

Slider returnway A
returnway

Slider joint Catenary sag

Figure 19 Belt tension, conveyor in operation.

The belt tension (catenary sag) should be as similar as possible to the values shown in
Figure 19.

The slider returnways are made of plastic bars and consist of two pairs of bars, which are
connected in a joint (slider joint). Each slider is then fastened to the grader by hinges
(slider adjusters) at the grader’s conveyor ends.

When adjusting the belt tension (catenary sag), you must loosen the adjustment bracket
slightly and then move the motor forwards/backwards until you reach the sag shown in
Figure 19.

The sliders are then adjusted at the conveyor motor end by loosening the fastening bolt
(see Figure 20). The adjustment bolt is then used to move the slider adjuster until the
suitable spacing is obtained (1-2 mm).

Use the same procedure on the idle end.

Adjustment bracket

Adjustment bolt

=4 T Fastening bolt

Slider returnway

Slider adjuster Fastening bolt
Figure 20 Detail of Figure 15.
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To adjust the belt tension (catenary sag):

1. Stop the Compact Grader using the emergency stop button.

2. Loosen the adjustment bracket slightly.

3. Manually move the motor back or forth and fasten when the sag is as shown in
Figure 19.

To align the sliders with the motor/idle end:

The sliders must also be aligned with the motor/idle end.
Loosen the fastening bolt slightly.
Turn the adjustment bolt to move the slider adjuster.

Adjust the gap between motor/idle end and sliders until the sliders almost touch
the belt (1-2 mm).
5. Fasten the adjustment bolt again.

N -

NOTE

A proper adjustment of the belt is very important. If the belt is too slack, there is a risk
of the belt jumping out of position on the sprockets. That situation could cause
unreliable and inaccurate weighing and too much wear on both belt and sprockets.

Product sensor

Figure 21 The product sensor

It is very important that the product sensor is kept clean and correctly positioned.

Do not allow dirt to build up on or around the sensor. The sensor consists of two
identical looking parts, a light transmitter and a receiver. Both parts of the sensor and
the entire area between them must be kept clean at all times, or else the light beam may
be interrupted.

If the product sensor needs to be replaced, you must adjust the light beam.

To adjust the light beam:

1. Set the height of the light beam across the belt to approx.
5-10 mm above the belt, depending on the product to be weighed.

This is to make sure that a small build-up of dirt etc. on the conveyor belt will not
interrupt the light beam.
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Height adjustment

9 / nut

Figure 22 Adjusting the light beam.

Drum Motor

Adjust the light beam. Use, for example, a small wedge-shaped piece of cardboard.
Place the wedge in front of the light beam, and check when the beam is interrupted.
The height of the light beam can now be measured as the height of the wedge
where it crosses the light beam.

Check the height from both sides of the belt and from the center, and adjust both
transmitter and receiver to the same height.

Weighing Bushing
Drum motor section house

Figure 23 Motor and idle shaft.

The drum motor is maintenance-free. Nevertheless, the following should be observed:
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Inspect the motor every day of operation. This is necessary to ensure the motor runs
normally and that there is no abnormal noise from the motor.

Change the oil after every 10.000 operating hours.

For refill, use EG gear oil SAE 90. For further details see the motor manufacturer’s
instructions.
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Idle shaft

Bushing house

M2200 Compact Grader User Manual

Bushing house
for tacho wheel

Figure 24 Bushing houses on idle shaft.

e Inspect the idle shaft and the sprocket wheel daily.

This is to ensure that the shaft and the wheel turn freely, that there is no abnormal
noise from the bushings, and that they are in good order.

e The bushings do not require lubrication. If a bushing “squeaks”, it is sufficient to

inject it with water.

Pneumatic System

Air intake

Air pressure
gauge

34

NOTE
The air valves are self-lubricating and should not be lubricated manually. Otherwise,

damages may occur.

The grader must not be connected to a self-lubricating pneumatic system. The air for
the pneumatic system should be clean, dry and free of any traces of oil.

Adjustm.

I valve

Air outlet

Air filter &
water trap

R Water exhaust

Figure 25 Filter regulator and air pressure gauge, electrical cabinet

To operate properly the Compact Grader requires a constant level of air pressure.

The air pressure regulator in the electrical and air cabinet (see Figure 25) is set to the
pressure required to operate the gate arms, 5.5 bar.

Too great a pressure, over 5.5 bar, can interrupt the weighing accuracy. Too low a
pressure can cause the gate arms to open too slowly and so miss their designated pieces
of product.

The water trap in the air cabinet (see Figure 25) is equipped with an automatic filter
regulator
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Maintenance

Air Cylinders
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WARNING!

Always show great caution when working on the air cylinders and gate arms. You
cannot test the arms unless the conveyor is running, but always stop the conveyor
using the emergency stop button whenever you need to replace an air cylinder.

When you replace the air cylinders for the gate arms, please note the following:

e After replacing a cylinder, you must adjust the cylinder speed and buffer cushioning.
Before you start the adjustments, make sure the air pressure for the grader is at the
correct level.

e After the cylinder has been replaced, make sure the piston does not knock against
the enclosure:

Adjust the shock absorbing mechanism in the cylinder by turning the small
adjustment screws on both ends of the cylinder (see

e Figure 26, B and D).

A=speed adjustment
SCrew, A B

cylinder “in”
movement
¢

B, D=adjustable
buffer
cushioning to E»

Figure 26 Adjusting the shock absorbing mechanism

avoid impact of
shock of in/out
movement

-

C=speed adjustment
screw, cylinder
“out” movement

E=piston length,
adjustment
screw (ball joint
eye on the
piston rod)

F,G=bolt
connection

e  Make sure the bolt connection F (to the frame) has room to rotate.
e Firmly tighten bolt connection G (to the gate arm).

To adjust air cylinder speed and buffer cushioning:

1. To adjust the “out” speed of the piston rod, adjust the speed adjustment screw at
the front end of the cylinder (see Figure 26, C).

2. To adjust the “in” speed of the piston rod, adjust the speed adjustment screw at the
rear end of the cylinder (see Figure 26, A).

When the right piston speed has been reached, you must adjust the cylinder’s buffer
cushioning. The cushioning is to minimize the effect of the shock on the weighing
mechanism when the gate arm stops abruptly:

1. Adjust the cushioning for the “out” movement with the adjustment screw (see
Figure 26, D). Turn the screw clockwise to increase the cushioning effect,
counterclockwise to decrease the effect.
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2. Adjust the cushioning for the “in” movement with the adjustment screw (see Figure
26, B). Turn the screw clockwise to increase the cushioning effect, counterclockwise
to decrease the effect.

Gate Arms

WARNING!

Always show great caution when working on the air cylinders and gate arms. You
cannot test the arms unless the conveyor is running, but always stop the conveyor
using the emergency stop button whenever you need to replace an air cylinder.

Check the function and state of the gate arms every week.

1. Move the gate arms manually and check for abnormal friction in the bearings or the
air cylinders.

2. Check for play in the joints and whether the arm is badly worn.

Check for abnormal noise in the arm joint.

4. Checkif the arm rubs against the belt or if the space between arm and belt is too
large. The appropriate space between arm and belt is 1-2 mm.

w

|
Gate arm
1-2 mm 1-2 mm
—
@ .
© Bearing
© house

Figure 27 Spacing between arm and belt, 1-2 mm

Testing the Gate Arms

We recommend that you test the movement of the gate arms daily to make sure the
arms do not rub against the belt and to loosen them up before starting operation.

There are four main issues which you should be aware of when testing the gate arms:

e The speed of the “open” movement should be just enough for the arm to catch the
piece of product assigned to the gate.

e The speed of the “close” movement should be just e