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INTRODUCTION
Cincinnati MODULAR MATERIAL HANDLING SYSTEM 100
The Modular Material Handling System (MMHS) is a set of machines designed to receive and store flat rectangular
material, to deliver material to other processing machines, and to store processed material. The MMHS increases
the productivity of processing equipment by simplifying the loading and unloading operations. The modular design
allows each user to specify a system for their requirements. The basic system includes a Transporter, a location
for raw material, and a location for processed material. A system may also include, as optional, one or two sets of
power Over/Under Carts as a location for raw or processed materials.
The Transporter separates a single piece of material from a stack and moves it to the processing machine (for
example, a laser pallet) and moves material from the processing machine to a processed material location, an
optional Over/Under Cart or a Transfer Cart. The optional Over/Under Carts are powered, wheeled frames used to
support and move material into and out of the MMHS.
The MMHS Cell controller commands and monitors the status of all powered components in the system. The HMI
(Human Machine Interface) is a Windows based application that includes the ability to view system status from a
remote computer.
FACTORS AFFECTING Part Quality
•
•
•

Machine condition and repeatability
Operator ability
Material flatness, straightness, and surface condition

CINCINNATI machines are designed to be rugged and durable. However, improper adjustment or lack of
maintenance can reduce the quality of parts processed by that machine, and may affect the repeatability of the
machine.
Operator ability affects part quality and production rate. CINCINNATI INCORPORATED provides many design
features in the machine and optional accessories to help operators produce consistent parts. CINCINNATI offers
both Operator and Maintenance training programs at our factory. This training may cover subjects from basic
operation to the use of machine controls.
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SECTION 1

1.
2.
3.

introduction

Transporter
Super Structure
Z Frame

4.
5.

Under Cart (Optional)
Over Cart (Optional)

Figure 1-1 MMHS Overview
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1.
2.
3.
4.
5.
6.

Transporter Z Flag
Z-Axis Guide Channel (4) Corners
Top of Finished Parts Stack Sensor (Each Corner)
Forks
Fork Support Tube
Fork Guide Channels

7.
8.
9.
10.
11.

Vacuum Frame
Crowding Cylinder
Pre-Stage Cylinders (4) Places
Fork Drive Motor
Pre-Stage Frame

Figure 1-2 Z Frame
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1.
2.
3.

Sheet Separation Assemblies
Forks
X Crowding Stop Pin (2) Places

Figure 1-3 Z Frame (Bottom View) Forks Closed
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1.
2.
3.

Forks
Stripper Bar (Adjustable)
Stripper Fingers (Replaceable)

Figure 1-4 Z Frame (Bottom View) Forks Open
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1.
2.
3.

Y Direction Crowding Pin (2) Total
Vacuum Cup
X Direction Crowding Pin (2) Total

4.
5.
6.

Vacuum Plunger Valve (16) Places
Sheet Detection Assembly
Peeler Cylinder Assembly

Figure 1-5 Vacuum Frame
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1.
2.
3.
4.

Laser Cutting Area
Over/Under Carts (Optional)
Transporter and Z Frame
Super Structure

Figure 1-6 System Overview
(Perimeter Fencing Not Shown)
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1.
2.
3.
4.

Mounting Bracket
Base
Amber Light
Audible Buzzer

Figure 1-7 Cart Stack Light
(Used with Optional Over/Under Carts)

1-7

EM-548 (N-04/11)

1.
2.

Indicator Light
Switch
FIGURE 1-8 Cart Switch
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SECTION 2

installation

UNLOADING

FOUNDATION

The MMHS is shipped from the factory partially
disassembled. Only qualified riggers should be used for
removal of equipment from the carrier. A CINCINNATI
INCORPORATED service representative will be on
hand to supervise unloading. In the rare event a service
representative is unavailable upon arrival of the system,
the customer is responsible for unloading and verifying the
contents from the factory. It is strongly recommend that the
following steps be taken upon arrival of the equipment at
the customer facility:

This section applies only to machines installed in an
area not affected by shock inducing equipment, such as
punch presses, turret presses, etc. Installations involving
this type of equipment in close proximity to the machine
require special considerations and CINCINNATI
INCORPORATED must be consulted.

•
•

CINCINNATI INCORPORATED provides enough shim
for each Super Structure foot to be out of level by 0.50”,
(12.7 mm) total. If additional shim is required, the customer
is responsible for the additional shim. The customer is
responsible for any shim required for the Over/Under Cart
tracks.

Inspect equipment for shipping damage and rust.
Compare the received components to the packing list.

In the event that there is damage or discrepancies between
the packing list and the actual components, a claim
should be filed with the carrier, authorized distributor, or
CINCINNATI INCORPORATED.

PRE-INSTALLATION
CINCINNATI INCORPORATED provides to the customer
a certified foundation drawing of the laser system(s)
and MMHS configuration. In many cases, the layout
(plan view) is customer specific. Contact CINCINNATI
INCORPORATED service to schedule a pre-installation
visit to avoid costly oversights.

LIFTING AND MOVING
Lifting provisions have been provided for the transporter
unit. All other components have no designated lifting
provisions. Proper rigging techniques should be used for
all components. When in doubt, contact CINCINNATI
INCORPORATED for appropriate information.

INSTALLATION
Installation of the MMHS and final checkout should be
performed by a qualified CINCINNATI INCORPORATED
service representative. Failure to properly install could
result in damage to the MMHS and laser system.

2-1

EM-548 (N-04/11)

EM-548 (N-04/11)

2-2

SECTION 3

safety

SAFETY RECOMMENDATIONS

may be covered by standards specific to those machines
and equipment (B11 “base” standard), transfer machines
or transfer lines, or continuous flow processes.

The Modular Material Handling System (MMHS) has
been designed to meet the highest order of reliability and
ease of operation.
For additional
recommends:

safety

information,

ANSI/RIA R15.06-1999 – Safety Requirements for
Industrial Robots and Robot Systems: Provides requirements
for industrial robot manufacture, remanufacture and
rebuild; robot system integration/installation; and methods
of safeguarding to enhance the safety of personnel
associated with the use of robots and robot systems. This
second review further limits the potential requirements for
any retrofit of existing systems, revises the description of
control reliable circuitry, and reorganizes several clauses
to enhance understanding

CINCINNATI

•

Securing applicable safety data from the National
Safety Council, 1121 Spring Lake Drive, Itasca,
Illinois 60143-3201: www.NSC.org

•

Determining responsibilities under state and local
safety codes.

•

Requesting assistance from the loss prevention
department of the workmen’s compensation carrier.

NFPA 79 – Electrical Standard for Industrial Machinery
OSHA Part 1910.212 – General Requirements for All
Machines

Personnel responsible for the MMHS operator training
program, maintenance, and manufacturing operations,
must read and understand this Operation, Safety, and
Maintenance manual. No one should set up, operate, or
maintain the MMHS until they thoroughly understand it
and know how to do their job safely. Read this manual in
its entirety.

CONTROL MEASURES
The CINCINNATI Laser System has been designed
and manufactured using the highest engineering control
measures practical. However, even these high standards
have limitations. Safety requirements call for administrative
and procedural controls to be incorporated in the use of
MMHS in order to minimize or eliminate the potential of
personal injury during material processing.

SAFETY STANDARDS AND
PUBLICATIONS
There are a wide variety of safety standards and publications.
These include regulations of the federal government, and of
several state, and local governments. Additionally there are
non-regulatory standards, such as the ones of the American
National Standards Institute (ANSI). Of the standards and
publications that apply to users of CINCINNATI Modular
Material Handling Systems, five will be most helpful:

OPERATING PERSONNEL
Operating personnel are responsible for the productive use
of the MMHS over the full range of its intended function.
These persons should be thoroughly familiar with all
operating controls, adjustments, and hazards associated
with their function.

ANSI B11.19-2003 – Performance Criteria for safeguarding:
This standard provides performance requirements for
the design, construction, installation, operation, and
maintenance of the safeguarding (guards, safeguarding
devices, awareness devices, safeguarding methods, safe
work procedures).

MAINTENANCE PERSONNEL
Safety procedures classify Maintenance level tasks as
those done on machinery when electrical, mechanical,
and/or pinch-point hazards are not present. Therefore,
maintenance personnel are responsible for procedures that
are completed in and around a MMHS with the power off.
Maintenance personnel should be thoroughly trained in the
performance of those procedures.

ANSI B11.20-2004 – Manufacturing Systems/Cells Safety Requirements for Construction, Care, and Use: This
standard specifies the safety requirements for the design,
construction, setup, operation and maintenance (including
installation, dismantling and transport) of integrated
manufacturing systems. This standard does not cover
safety aspects of individual machines and equipment that

SERVICE PERSONNEL
Service personnel do the work required to maintain the
MMHS while the system is running. They must have the
complete knowledge of potential hazards and the controls
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provided by the system manufacturer for their protection
from those hazards. They are responsible for completing
the procedures and adjustments where possible injury
could occur from moving parts, as well as electrical,
mechanical, hydraulic, pneumatic, and stored energy risks.
During these tasks, the MMHS needs to be running and
therefore exposure to various hazards is possible. The duty
of a service person requires a higher level of training and
education than that of the maintenance function.

worker conduct everywhere in the plant will minimize
negligence.

MACHINE HAZARDS AND WARNINGS
ELECTRICAL
Because of the high electrical energies used in the
CINCINNATI MMHS, electrocution hazards are possible.
Before any maintenance or service is undertaken, ensure
that the MMHS has been isolated from the electrical
service and all other precautions are taken as prescribed in
this manual and the other component manuals provided.

Perimeter Access Guarding
Refer to the mechanical and electrical prints for the layout
of the MMHS and Perimeter Access Guarding. Not all
systems have the same configuration.
The MMHS is designed with Perimeter Access Guarding
to isolate the machine and safeguard the employees in the
area against possible injury, due to contact with moving
components of the handling system.

LOCKOUT / TAGOUT PROCEDURE
The term “Lockout/Tagout” refers to practices and
procedures necessary to disable machinery or equipment
and to prevent the release of potentially hazardous energy
while performing maintenance and service activities.
These practices and procedures usually involve devices on
or near machinery or equipment used to turn the machinery
completely off or to reduce stored energy to a safe level.
An example of such a device is a lockable electrical
disconnect, which can shut down all electrical energy to
a machine, or a lockable air valve that prevents supply air
pressure from reaching air cylinders.

Various devices are incorporated with the perimeter access
guarding:
•

Fixed Barrier: An assembled, fence structure used to
physically restrict access.

•

Interlocked Gate: Zone access is gained through the
fixed barrier, via a mechanically locked, electrically
interlocked gate. If a zone is entered through an
interlocked gate, axis motion is stopped until the zone
is exited and the gate is closed and locked and the
alarms are reset.

•

E-stop Buttons: The MMHS has E-stop buttons at
various locations.

•

Warning Lights: The Transporter and Over/Under
Carts include warning lights to indicate motion.

•

Beepers: The Transporter and Over/Under Carts
include beepers that beep to indicate motion.

Employers should include a Lockout/Tagout Program
when training personnel on how to work around and
operate machinery. If measures are taken to provide
effective protection to workers, then Lockout/Tagout
requirements generally do not apply to normal operating
procedures (for example, lubricating, cleaning, or making
minor adjustments).

MOVING MACHINE MEMBERS

TRAINING
The best single investment in safety is trained personnel.
Some workers will need detailed training in a particular
type of equipment or operation. Others will require broader
training in safe practices for a variety of operations.

Never walk or stand on any part of the MMHS. Severe
injury can result from falling.

•

Do not enter a zone where automatic operation is taking
place. Stop the operation and then enter the zone.

Note: To turn the drive power off and prevent unintended
motion of the MMHS, turn the DRIVES key switch
to the “LOCK/OFF” position and remove the key.

The location and maintenance of safety and fire fighting
equipment are important. Outside personnel also should
be informed of all necessary safeguards before entering
a potentially hazardous area. In general, practicing
good housekeeping rules and demanding a high level of
EM-548 (N-04/11)
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SAFETY SIGNS

HAZARDOUS MOTION IN THIS AREA
(927337)

To warn MMHS operators and maintenance personnel of
certain potential hazards that may exist, unless specified
procedures are followed, a number of warning signs are
attached to the MMHS and perimeter safety fence. Warning
signs are not intended to be a substitute for reading and
understanding this Safety Section and the machine
Operation, Safety, and Maintenance manual. Follow all
safety sign instructions.

These signs are mounted at various locations on the Fixed
Barrier as well as visible locations on MMHS components.
It warns of moving components of the MMHS, whether
they are in an accessible zone or not. Severe injury or death
could occur if personnel are present in these areas during
Manual or Automatic operation.

The warning signs are placed at strategic points on the
MMHS and the Perimeter Access Guarding for the most
effective use. They are intended to become a permanent
part of the machine and, therefore, must not be removed,
covered, hidden, or defaced. A six-digit part number,
usually located in the lower right corner of the sign,
identifies all signs installed on machines by CINCINNATI
INCORPORATED. If any of these signs become damaged
or defaced, new ones should be ordered by contacting the
factory or the nearest CINCINNATI Sales and Service
Office.
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OPERATOR SAFETY GUIDELINES

SAFETY MAINTENANCE CHECK

•

Safeguarding, such as panels, covers, perimeter fence,
and doors are in place and working.

•

Laser pallet grids are relatively clean and won’t
interfere with the Transporter forks.

•

All safety interlocks are engaged and operating
properly.

•

Stripper Bar fingers are straight and not bent causing
interference.

•

Personal protective equipment, such as safety glasses,
gloves, shoes, and hand tools, are in use.

•

Operator controls are functioning correctly.

•

The work area is free of non-essential tools and
equipment.

•

Transporter, Optional Over/Under Cart(s), and all
other components are positioned properly.

•

No part of any person is in a position where it may be
struck or crushed by machine movement.

•

Safety signs are clean and easy to read.

•

Electrical wiring is in good condition.

•

The operating controls are turned off or locked out
while the MMHS is not in use.

•

Peripheral components have been checked and are
working properly.

•

There are no obstructions in the Transporter or Over/
Under Cart areas that could cause a collision.

•

Hand tools and personal protective equipment are in
good working order and are readily available.

•

Warning signs and Stack Lights are visible to all
personnel.

•

Scheduled normal maintenance is being performed.

•

Perimeter fence is secured and interlocked gates and
doors are not defeated.

•

The Operation, Safety, and Maintenance manual is
easily accessible.

•

Suitable material handling devices are in use for
movement of heavy work pieces.

•

Know the controls. Be familiar with the emergency
shutdown procedures.

•

No material is stacked on an idle pallet.

EM-548 (N-04/11)

SAFETY IS PART OF THE JOB …
THE MORE ATTENTION PAID TO
DEVELOPING SAFE HABITS, THE
LESS THE CHANCES OF INJURY TO
EMPLOYEES.
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SECTION 4

specifications

DIMENSIONS
COMPONENT

TRANSPORTER

OVER/UNDER CART

MAIN ELECTRICAL ENCLOSURE

OVER/UNDER CART ELECTRICAL
ENCLOSURE

MODEL
Ft.
(m)

LENGTH
In.
(cm)

WIDTH
In.
(cm)

HEIGHT
In.
(cm)

WEIGHT
Lbs.
(kg)

5 X 10

86”

148”

Note 1.

Note 1.

1.5 X 3.0

218.4 cm

375.9 cm

Note 1.

Note 1.

6 X 12

104”

186”

Note 1.

Note 1.

2.0 X 4.0

264.2 cm

472.4 cm

Note 1.

Note 1.

5 X 10

Note 1.

Note 1.

Note 1.

Note 1.

1.5 X 3.0

Note 1.

Note 1.

Note 1.

Note 1.

6 X 12

Note 1.

Note 1.

Note 1.

Note 1.

2.0 X 4.0

Note 1.

Note 1.

Note 1.

Note 1.

5 X 10

38”

12”

48”

Note 1.

1.5 X 3.0

96.5 cm

30.5 cm

121.9 cm

Note 1.

6 X 12

38”

12”

48”

Note 1.

2.0 X 4.0

96.5 cm

30.5 cm

121.9 cm

Note 1.

5 X 10

20”

8”

20”

Note 1.

1.5 X 3.0

50.8 cm

20.3 cm

50.8 cm

Note 1.

6 X 12

20”

8”

20”

Note 1.

2.0 X 4.0

50.8 cm

20.3 cm

50.8 cm

Note 1.

(1)

UNLISTED DIMENSIONS AND WEIGHT ARE SPECIFIED ON CERTIFIED FOUNDATION DRAWING.

(2)

COMPONENT WEIGHTS DO NOT INCLUDE WORKPIECE MATERIAL.

(3)

DIMENSIONS SHOWN ARE FOR GENERAL LAYOUT PURPOSES ONLY. SEE CERTIFIED FOUNDATION DRAWING FOR ACTUAL DIMENSIONS.

SPECIFICATIONS
MATERIAL
SPECIFICATION
Width
Length
Thickness per piece
Stack Height on an Over/Under Cart
(including pallet height)
Weight per piece
Net Weight on an Over/Under Stack Cart

MODEL 5 X 10
(1.5 X 3.0 m)
Minimum

MODEL 6 X 12
(2.0 X 4.0 m)

Maximum

Minimum

Maximum

30.0”

60.0”

36.0”

78.75”

762 mm

1524 mm

914.4 mm

2000.25 mm

40.0”

120.0”

50.0”

157.5”

1829 mm

3098 mm

2400 mm

4051 mm

0.036”

0.500”

0.036”

0.500”

0.9 mm

12.7 mm

0.9 mm

12.7 mm

0

9.00”

0

9.00”

0

228.6 mm

0

228.6 mm

0

1050 lbs.

0

1850 lbs.

0

480 kg

0

840 kg

0

12000 lbs.

0

12000 lbs.

0

5443 kg

0

5443 kg

Note: Material density determines if Maximum Stack Height or Maximum Weight is more restrictive. Stored material
must not exceed either specification.
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PRINCIPLE OF OPERATION

OVER/UNDER cart – a powered set of wheeled frames
used to support and move material into and out of the
MMHS.

The MMHS is a set of machines designed to receive and
store flat rectangular material, to deliver the material to
other processing machines, and to store processed material.
The MMHS increases the productivity of processing
equipment by simplifying the loading and unloading
operations. The modular design allows each user to specify
a system for their requirements. The basic system includes
a Transporter, a location for raw material, and a location
for processed material. A system may also include one or
two sets of power Over/Under Carts.

Safety system – a set of interlocks, sensors, barriers,
and lights used to reduce the risk of injury or damage in
the MMHS area.

ABBREVIATIONS
This manual and the MMHS user interface software
may use the abbreviations in this list to refer to system
modules:

DEFINITION OF TERMS

OU1
OU2

Transporter – a device used to separate a single piece
of material from a stack and move it to the processing
machine (for example, laser pallet) and move material
from the processing machine to a processed material
location or an Over/Under Cart. The Transporter travels
on rails supported above the MMHS.

EM-548 (N-04/11)
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Over Under Cart 1
Over Under Cart 2

SECTION 5

setup and use

Quality Service
CINCINNATI INCORPORATED factory trained service
representatives will complete the installation and setup of
the MMHS upon its delivery. Training for safe and efficient
use is also provided by CINCINNATI INCORPORATED
representatives. Please contact the factory for all
installation, service, and support needs.
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SECTION 6	machine controls
OPERATOR CONTROL STATION
The Operator Control Station for the MMHS 100 is
integrated into the operator station for Laser #1 in the
system. Laser #1 will include the DRIVES keyswitch and
pushbutton for the MMHS 100.
The MMHS 100 software can be accessed from any laser
control in a multiple laser system.

SIDE PANEL CONTROLS
On the left hand side of the Operator Control Station are two
manual controls. The manual controls are the DRIVES ON
pushbutton/indicator light and the DRIVES keyswitch.

There are Emergency Stop buttons on each laser operator
station. Pressing these E-stop buttons will stop both the
laser and the MMHS 100.

DRIVES ON PUSHBUTTON / INDICATOR
Pressing this pushbutton connects power to the motor
drives when the DRIVES keyswitch is in the “ENABLED”
position. The indicator is illuminated when power is
connected to the drives. To disconnect power from the
drives, turn the DRIVES keyswitch to “LOCK/OFF”.

Emergency Stop buttons near entry points to the safety
enclosure will stop the MMHS 100 system only, the laser(s)
will continue to operate.
Emergency Stop buttons mounted on the laser load frame(s)
will stop laser operation only.

DRIVES KEYSWITCH
This keyswitch has two positions:

Emergency Stop pushbuttons on connected laser systems
and at all Safety Zone access doors have the same function.
Pressing any pushbutton will produce the “Emergency
Stop” alarm on the laser system(s), and all pushbuttons
must be unlocked to clear the alarm.

ENABLED: With the keyswitch in the “ENABLED”
position, power can be connected to the drives by
pressing the DRIVES ON pushbutton.
LOCK/OFF: If the DRIVES are on, turning the keyswitch
to “LOCK/OFF” will turn them off. When the keyswitch
is in the “LOCK/OFF” position, pressing the DRIVES
ON pushbutton will NOT enable the drives.

OVER/UNDER CART ACTIVE/HOLD SWITCH
AND INDICATOR LIGHT
The Active/Hold switches are used to prevent cart motion
when loading or unloading the carts. In the “HOLD”
position, the carts will not move. If the MMHS 100 system
needs to move the carts in order to proceed, then the system
will stop and wait until the operator moves the switch to
the “ACTIVE” position. The indicator light will be on
solid if the switch is in the “HOLD” position. The light
will flash if the system is waiting for the switch to change
to “ACTIVE”. The light will be off if the switch is in the
“ACTIVE” position. (See Figure 1-8.)

Note: The operator can only remove the key from the
“LOCK/OFF” position.

EMERGENCY STOP PUSHBUTTON
The Emergency Stop pushbutton is on the front panel
of the Operator Control Station, between the keyboard
and touchscreen. Pressing this pushbutton stops all axis
motion and disables the drives. When pressed during
automatic operation, axis motion decelerates to a stop, and
all functions are turned off. To indicate Emergency Stop
status, the Alarms screen displays the message “Emergency
Stop”.

TOUCHSCREEN CONTROLS
The operator can use the touchscreen interface to view
and select MMHS 100 control functions. The MMHS 100
screen has three areas: Buttons, Menu, and Workspace.

The Emergency Stop pushbutton is locked inward when
depressed. To unlock, turn clockwise and pull out on the
button.
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BUTTONS

WORKSPACE
The touchscreen area under the buttons and to the right
side of the Menu is the Workspace. The interface displays
different information and controls in the Workspace area
depending on the selected functions.

Auto / Man.

MENU

Select the Auto/Man. button to toggle the MMHS between
Automatic and Manual mode. The indicator resembles a
two-position rotary selector switch with the switch handle
pointing to the selected mode.

The MMHS Menu is on the left side of the screen. Each
menu item has a set of commands related to the selected
category. The commands are described in this section:
•
•
•
•
•
•
•

Auto: The MMHS processes tasks in the Task Queue.
Man.: The MMHS executes commands selected from the
Manual Controls menu.
Start
Use this button to start or resume operation of a system
command or task.

Program
Material
Manual Controls
Configuration
Maintenance
Messages
Help

PROGRAM MENU

Stop
This button stops the current task, system command, or
axis motion.

This menu is used to assign Tasks for automatic operation.
The menu has two selections:

Cycle Act.

•
•

In Auto mode, Cycle Active indicates if the MMHS 100
is processing a task. In Manual mode, it indicates if the
MMHS 100 is processing a system command.
•
•

Task Queue
Task List Edit

Program | Task Queue
This command displays the Task Queue screen, which
has a table of MMHS tasks listed in the order they are
performed.

Yellow – Processing a system command or task.
Brown – Idle.

Note: As a shortcut, the operator can select the Cycle
Active button to display the Task Queue screen.
Selecting the button is the same as selecting the
Program | Task Queue menu command.
Alarm
The Alarm button/indicator changes color based on the
Alarm status.
•
•
•
•

Add Task List Button: Select this button to add a pre-defined
list of tasks to the Queue.

Dark Red – No messages, warnings, or faults.
Green – Messages only.
Amber – Warnings.
Flashing Red – Faults.

Hold Laser 1 Tasks: If this check box is checked, currently
active tasks will continue for the laser but no new
pending tasks will be activated. This can be used as an
orderly way to shutdown a laser for maintenance when
it still has pending tasks in the queue.

Note: As a shortcut, the operator can select the Alarm
button to display the System Alarms screen.
Selecting the button is the same as selecting the
Messages | Alarms menu command.
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Add Single Task Button: Select this button to add one task
to the Queue.
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Priority: This column indicates the processing priority for
each task.

When it is time for the task to run, the cell controller
will attempt to find the proper material on a cart. If the
material is found, the From location will change from
“Auto” to the proper cart. If multiple carts contain the
same material, the Cell Controller will use whichever
cart is in position. If no material is found that matches
the material type and size exactly, the following message
will appear on the Alarms page:

○○ High – (red) before all Normal or Low Priority
Tasks
○○ Normal – (green) after all High Priority Tasks and
before all Low Priority Tasks
○○ Low – (yellow) after all Normal and High Priority
Tasks

3088 | Message | No material available for ‘Auto’
From location in task.

Note: When the Queue has two or more tasks with
the same Priority, the MMHS will process the
tasks in the listed order (upper task first).

If this happens, the task will stay in the Pending state
until either a cart is loaded with the proper material or
the From location is changed to an explicit location.

Status: This column indicates the processing status of each
task.

IMPORTANT: For the ‘Auto’ From location to work
properly, the material name found in the CNC file
must match exactly with the material Description
used on the Material Inventory page of the MMHS.
For example, if the material name in the CNC file
is “Mild Steel .105”, the Description field of the
material on the MMHS Material Inventory page
must be “Mild Steel .105”. It cannot be “Mild Steel
12ga.” or even “Mild Steel 0.105”.

○○ Pending – the task has not started.
○○ Active – the MMHS is performing the task.
○○ Completed – the task is done.
Task: This column identifies the program filename, the
number of completed sheets, and the total number of
sheets for a task. When the Status is “Active”, this
column also describes the current operation for each
sheet.

Laser: This column indicates which laser will process the
material. This can be set to either a specific laser or
“Auto”. If “Auto” is used, the cell controller software
will assign the task to the first laser that is properly set
up to run the CNC program that becomes available. If
neither laser is properly set up, the cell controller will
assign the task to the first available laser.

From: This column indicates where the MMHS retrieves
raw material for the task. This can be set to either a
specific location or “Auto”. When “Auto” is selected,
the cell controller software will read the CNC file to
determine the material required for the task. This
requires the following comment lines in the CNC file:
( Material = MMMMM )

Laser Setup Checking
CINCINNATI Laser Systems running CNC software 8.0
or greater have a feature called Laser Setup Checking.
This allows the laser operator to specify which lens,
nozzle, and assist gases are currently installed on the
machine and specify which lens, nozzle, and assist gases
are required for each material library file. Before a CNC
program is loaded on the laser system, the laser software
checks to make sure the machine is set up properly to
run the program. If a setup problem exists (for example,
the wrong nozzle is installed) the program will not
load and a message will be displayed to the operator
explaining what the problem is. This prevents material
from being scrapped because the operator forgets to
make changes to the machine when switching materials.
The CINCINNATI MMHS will take advantage of this
Laser Setup Checking in two ways.

[ material used for this sheet is MMMMM]
( Sheet name = XXXX in. x YYYY in. )
[ sheet size is XXXX length and YYYY width]
Example:
( Material = Mild Steel .105 )
( Sheet name = 96.000 in. x 40.000 in. )
If the above lines are not located in the CNC file, the
following message will appear on the Alarms page:
3087 | Message | Material not properly specified in
CNC file, cannot use ‘Auto’ From location for task.
In this case, the From location will have to be explicitly
specified; Auto cannot be used.
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The first is in the decision making for the “Auto” Laser.
If both lasers are set up properly to run the CNC file,
the task will be assigned to whichever laser becomes
available first. If only one laser is set up properly, the
task will be assigned to that laser. If neither laser is
set up properly, the task will be assigned to the first
available machine. In this last case, the material will
be loaded on laser but the program will not start until
the laser operator informs the laser software that the
necessary machine setup changes required to run the
program have been made.

The following field is on the Options tab on the General
Configuration page:

In the example above, the selection is “1-Finished parts
drawers 2-Empty drawers”. This means that the first
choice to place the cut sheet is on a cart that already
contains finished parts. If none of these are available,
then an empty cart will be used. If there are no available
locations to place the cut sheet, the following message
will appear on the Alarms page:

Second, even if the “Auto” Laser selection is not used,
the MMHS software will display the results of the Laser
Setup Checking on the Task Queue page. The icons
displayed in the Laser column indicate the status of the
current laser setup checking. If the laser selection is set
to “Auto”, there will be two icons displayed, one for
Laser 1 setup status, and one for Laser 2 setup status.
The following icons will be displayed:

3089 | Message | No drawer available to place cut
sheet.
When the cell controller is looking for a finished parts
cart to place a cut sheet, it will first look for a cart that
contains a cut sheet with the same description for the
task. This can be used to group all sheets for a particular
job on the same cart. If no cart is found with a matching
description, the cell controller will try to place the new
sheet on a cart that contains sheets cut from the same
material. If such a cart is not available, the first available
finished parts cart will be used.

- The laser is properly set up to run this CNC file
- The laser is not set up correctly to run this CNC file
- The MMHS is unable to check the laser setup. Either
the CNC software does not support this option or a
network communication problem exists.
Tool tips are used to display more information about
a setup. If the mouse is hovered over the fault icon,
a window will appear which shows the actual setup
problem:

Icons: The right side column displays button icons for task
manipulation functions:

Button

Description
Open the Edit Task dialog.
Remove the task from the queue.
Exchange the position of the task
with the next higher task in the
queue.

IMPORTANT: Laser Setup Checking eliminates the
need for the “Laser Material Monitor” option on the
MMHS cell controller. The Laser Material Monitor
option should be turned off when Laser Setup
Checking is used.

Exchange the position of the task
with the next lower task in the
queue.

To: This column indicates where the MMHS 100 stores
the processed material. This can be either a specific cart
number or “Auto”. When “Auto” is selected, the cell
controller software will determine the proper location to
place the cut sheet based on configuration parameters.
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Edit Task Dialog
The Edit button in the Task Queue table opens the Edit
Task dialog:
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Program | Task List Edit
This menu item allows the operator to create or edit a Task
List using this screen:

Task Type: Select “Process CNC” to run a program.
Priority: The MMHS will run the pending tasks in the
order they are shown in the Task Queue (from top to
bottom). Tasks with higher priority are at the top of the
list. To change the position of a task relative to other
tasks with the same priority, use the Up or Down arrow
button in the right side column.

Open: Use this button to select an existing Task List to
edit. It displays the File Open dialog.
Save: This button replaces the previous version of the Task
List with the current version including all changes.

Quantity: This setting specifies how many sheets to process
with the same program. To use more than one sheet,
make sure the selected cart has enough material for the
task.

Save As: This button creates a new Task List consisting of
the current list and all changes since the last save.
New: Select this button to start a new Task List with no
initial specifications.

Laser: This setting specifies which laser will run the task.
The “Auto” selection allows the MMHS to choose the
laser at run-time.

Add List to Queue: This button closes the Task List Edit
screen and adds the edited Task List to the Task Queue.

CNC File: This field specifies the CNC program. Use the
Browse button to select a different file.

The other fields on the Task List Edit screen (Priority, CNC
File, etc.) have the same function described for the Edit
Task dialog.

From: Use the From box to specify which cart has raw
material for the program.

MATERIAL MENU

To: This box specifies the unloading location for the task.

This menu item has these commands:
•
•
•

A stack of finished sheets will be higher than the
same quantity of flat material. When selecting the
unload location for processed material, allow for
the stack of finished sheets to be twice the height
of the raw material stacks.

Material Inventory
Material Configuration
Sheet Separation Parameters

Material | Material Inventory
The Material Inventory screen shows what material is on
each cart.

Description: This box can be used to enter an optional text
description for the job. This field is used with the ‘Auto’
To location to group cut sheets on a cart. See the ‘Auto’
To location description for more details.
To close the Edit Task dialog box, select “OK” to save any
changes, or “Cancel” to ignore the changes.
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Crowder Pressure: The Crowder is an air cylinder that
extends to push the Vacuum Lift assembly supporting
the sheet. This specifies the percentage of the pressure
used when crowding the sheets, where 100% is full
pressure. This may need to be reduced for thinner
materials to avoid deforming the material when it is
crowded.

When a cart holds finished parts, the screen indicates how
many sheets are on the cart and includes a Show Details
button.
Show Details: Selecting this button displays processing
information about individual sheets on the cart. When
selected, the button text changes to “Hide Details”.
Selecting that button removes the detailed information
from the display.

Sheet Separation: This selection tells the Z Frame how to
apply the separation devices for best results with the
specified material. The names in the drop-down list and
the associated settings are edited on the Sheet Separation
Parameters screen.

When a cart holds raw material, stopping the mouse over
the quantity field will display a pop-up window with the
estimated weight of the material on the cart.

Layers: Raw material carts can be loaded with several
different layers of materials. For example, there may
be 10 sheets of 0.048” mild steel on a cart with 15
sheets of 0.060” mild steel on top of it. Use the “New
Layer” button to add a different raw material type to
a cart. Layer 1 is always the top most layer. When the
raw material is used, the Layer 1 has to be used before
Layer 2.

To edit the data, select the Edit button in the right side
column. The Material Edit dialog will open.

Material | Material Configuration

The Material Edit dialog describes the cart location and the
type of material on the cart. The selection at the top of the
dialog describes the selected cart.

This menu command displays a screen for viewing and
editing a database of material types. The database defines
associations between materials, customer part numbers,
sheet separation parameter files, process parameter files,
and other material-specific data used for automated
decisions.
Material | Sheet Separation Parameters
This menu command displays the Sheet Separation
screen.

Different materials may require different Sheet Separation
parameters to produce consistent results. Each row in the
Sheet Separation screen represents a different scheme or
set of instructions for the Sheet Handler. This screen allows
the user to create and edit any number of Sheet Separation
schemes.

For a raw material cart, the dialog indicates the Material,
Thickness, Quantity, Width, Density, and Length of the
sheets. After loading raw material, edit those fields to
indicate the loaded material. The dialog also specifies
the sheet separation parameters to be used to separate the
material.
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The New Parameters button inserts a new set of parameters
(a new row) into the list and opens the Sheet Separation
Edit dialog box for that row.
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The four columns in the Sheet Separation screen specify
the Name of each scheme, Notes to describe the material
application, a graphical Preview of the scheme, and buttons
to select Edit or Delete functions.

Event: Each row in the table has a number to identify
the event. Since each Event has a separate start time
and duration, the Event number does not indicate
sequencing.

The Preview is a graphical representation of the Sheet
Separation scheme. The graph indicates various sheet
separation devices and their timing sequence. The devices
include Fanning Magnets, Air Knife, and Peeler. The graph
also indicates when the Sheet Handler raises or lowers the
sheet and when the Calipers measure the thickness.

Type: This parameter identifies the separation device or
activity for the row. The choices include: “Air Knife”,
“Magnet”, “Measure”, “Peeler”, and “Position”.

To edit a set of Sheet Separation parameters, select the Edit
icon in that row. The Sheet Separation Edit dialog box will
open.

Duration: This parameter specifies how many seconds
after the Start Time until the event stops.

Start Time: This is the delay from the beginning of the
sheet separation cycle to when the event starts.

Cycles/Min.: When the Event Type is “Peeler”, this
parameter specifies the cycling frequency.
Position: When the Event Type is “Position”, this parameter
specifies the vertical position for the sheet. The choices
(from lowest to highest position) are: “Preload”,
“MatContact”, “Peel”, and “Measure”.

MANUAL CONTROLS MENU
Depending on the configured modules, the Manual Controls
menu can have these commands:
•
•
•
•
•
•

System Commands
Sheet Separation
Transporter
Over/Under Carts
Laser 1
Laser 2

To use any of the Manual Controls commands, toggle the
MMHS control to Manual mode.
Name: This name identifies the set of sheet separation
parameters. It is displayed on the Sheet Separation
screen and in the drop-down list on the Material Edit
dialog box.

Manual Controls | System Commands

To create a new set of Sheet Separation parameters
beginning with an existing set, open the existing set,
edit the “Name” box, edit the parameters, and then close
the dialog with “OK”.
Notes: The text in this field describes the material
application corresponding to the parameters. The Notes
are displayed on the Sheet Separation screen to help
users select the correct set of parameters for a material
type.
Preview: The parameters are shown in graphical form with
the horizontal axis indicating time in seconds.
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A System Command is a pre-defined sequence of module
commands to perform a common function. For those
functions, the System Command is easier to use than
commanding a series of individual module commands. To
stop a command, select the corresponding Abort button.

Manual Controls | Sheet Handler

The System Commands screen includes these functions:
•
•
•
•
•
•

Separate Sheet
Load Laser
Retrieve Laser
Strip Sheet
Return Sheet
Handoff Sheet

Separate Sheet: This button commands the Transporter
to separate one sheet of raw material from the location
specified. The command ends with the sheet supported
by the vacuum cups at the top vertical position.

Status: This line indicates the operating status of the Sheet
Handler.

Load Laser: This command uses the Transporter to move
the sheet to the specified laser. The Transporter loads the
sheet onto whichever laser pallet is in the load frame.
The command ends with the Transporter retracted from
the load frame and raised to the top position.

Peeler: The Peeler is a vacuum cup on a hinged lever that
lifts a corner of the sheet to help separate the sheet from
a stack. The picture shows the current position of the
Peeler. The MMHS extends and retracts an air cylinder
to move the Peeler.

Retrieve Laser: This command uses the Transporter to lift
the sheet from the pallet in the load frame of the specified
laser. The command ends with the Transporter over the
load frame with the sheet raised to the top position.

Pre-Stage: The pre-stage cylinders move the vacuum
frame up or down.
Fanning Magnets: To help separate magnetic material, the
MMHS extends the Fanning Magnets to contact the
material edge. Air cylinders control the position.

Strip Sheet: This command moves the sheet held by the
Transporter to the specified unloading location. The
command ends with the Transporter retracted from the
unloading location and raised to the top position.

Thickness: To check sheet thickness, the left sheet separation
assembly clamps the sheet between two calipers and a
transducer measures the distance between the ends. The
control uses an air cylinder to extend and retract the
device. The picture shows the current position along
with the last measured value.

Return Sheet: This command moves the sheet currently
held by the transporter vacuum frame to the location
specified.

Air Knife: To help separate the top sheet from a stack, the
control opens a valve to apply pressurized air into the
gap between the edges. The picture shows the status of
the Air Knife valve (on or off).

Handoff Sheet: This command transfers a sheet held by the
transporter vacuum frame to the forks.
Command Response: This line indicates the status of the
command.
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X and Y Crowder: The Crowder is an air cylinder that
extends to push the Vacuum Lift assembly supporting
the sheet. The picture shows the current position.
Before loading a sheet onto a laser, the X and Y
Crowder assembly pushes the sheet against gage stops
to establish the X-axis and Y-axis edge locations.
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Crowder Pressure: This slider controls the percentage of
Crowder Pressure used when the X Crowder and Y
Crowder controls are used.

The Jog(+) or Jog(-) button will move the Transporter
in the Y-axis direction while the button is selected. If
the operator selects the Move button, the Transporter
automatically moves to the position selected in the
drop-down list box. The Stop button will interrupt the
automatic move.

Vacuum: This button turns on the vacuum on the suction
cups.
Blow Off: This button turns the vacuum off and blows air
through the cups to help separate the cups from the
material.

Park: Selecting the Start button commands the Y-axis and
Z-axis to the “park” location configured for each axis.
This function provides a quick method to move the
Transporter out of a Safety Zone. The Stop button will
abort the command.

Sheet On Cups: This indicator will be illuminated if the
vacuum generator has created sufficient vacuum in the
vacuum cuts to lift a sheet.

Z-axis: These controls operate as described for the Y-axis.
The Z-axis is the vertical axis.

Vacuum Switch: The color of this indicator is bright green
when the vacuum generator has created enough vacuum
to turn off the venturi used to create the vacuum. This
indicates that an excellent seal is created between the
vacuum cups and the sheet and the generator can go
into air saving mode.

Forks: These controls operate as described for the Y-axis.
Top of Stack: This indicator is bright green when the optical
sensors below the forks are broken, indicating the top of
the material stack has been detected.

Diagnostic: The diagnostic indicator is illuminated if the
vacuum generator has detected a high leakage rate and
has disabled the air saving mode. It is acceptable for
the system to continue operating when the diagnostic
indicator is on.

Material Contacted: The color of this indicator is
bright green when a sensor detects material at the
Transporter.
Sheet On Forks: The color of this indicator is bright green
when the PLC logically deduces material has been
loaded onto the Transporter forks.

Manual Controls | Transporter

Manual Controls | Over/Under Carts

Status: This line indicates the operating status of the
Transporter.

Cart 1/Cart 2: The number indicates the current position
of the Over/Under cart. The slider sets the Jog Speed
as a percentage of the maximum speed. The Jog(+) and
Jog(-) buttons will move the cart while the button is held
down. The Move button is used to move the specified
cart (over or under) to the In position. The Stop button
will interrupt the automatic move.

Y-axis: The number indicates the current Y-axis position of
the Transporter. The Y-axis drive moves the Transporter
along the support rails. Position units are set in the
Configuration | General | Options screen. The slider sets
the Jog Speed as a percentage of the maximum speed.
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Manual Controls | Laser 1 or Laser 2

Configuration | General | Modules

Machine Modules: The settings in this table specify how
many of each module is installed on the MMHS, and
the nominal sheet size.
Remote Console: This area displays the status of Laser
System controls related to MMHS operation. Many of
the controls represent functional buttons on the Laser
System console.
Laser Status: This area displays information from the
Laser System control. It allows the MMHS user to view
the current Laser System running conditions and any
Alarms or Messages.

CONFIGURATION MENU
Configuration settings determine how the user interface
software applies to the installed version of the MMHS. The
Configuration menu has these commands:
•
•

Access Level: This field shows the current access level the
user is logged on as. The level must be Administrator
or Manager to make changes to the configuration. The
Change button can be used to boost the access level
within the MMHS application without totally logging
off the control.
Apply Button: After editing Configuration settings on this
screen, select the Apply button to update the MMHS
with the new values. Selecting another screen without
selecting the Apply button will cancel any changes.
Configuration | General | Options

General
Servo Drives

Configuration | General
This screen has four tabs:
○○
○○
○○
○○

Modules
Options
Comm. (Communications)
E-mail.
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Options:

Configuration | General | Comm.

Metric Units: The software displays linear distance
parameters in millimeters when this box is checked
(thickness, sheet dimensions, axis positions, etc.).
Default units are inches.
Diagnostic Logging: This check box configures the
software to maintain a log of diagnostic messages.
To view the log, select the Messages | Logs menu
command.
Laser Material Monitor: If this box is checked, the
MMHS will stop anytime the material about to be cut
on a laser is different than the previous material cut.
The operator must go to the Manual Controls | Laser 1
screen and acknowledge that the laser is set up correctly
for that material before the MMHS will continue with
the task. This option is not necessary when the laser
being loaded has the Laser Set-up Checking option.

Local Computer Names: This table is a list of other
computers on the same network as the MMHS control.
The MMHS only allows communication with the
computers in this list. The Computer Name identifies
each computer by a network address.
Delete Computer Name button:
Add Computer Name button:

Vacuum Zones: For future use.
Disable Thickness Check: This option allows the
thickness check of the sheet separation to be bypassed.
During a normal sheet separation, the thickness of the
material is measured and it must be within +/ 50% of the
nominal thickness, otherwise an error will be displayed.
If this option is checked, the thickness check will be
disabled for an 8 hour time period after which it will
automatically turn back on.
Task auto ‘To’ drawer priority: This field determines where
cut sheets are placed when the ‘To’ location for a task is
set to “Auto”. For example the setting “1-Finished parts
drawers 2-Empty drawers” means that the first priority
is any cart that already contains finished parts. If none of
those are available, then any empty cart will be used.

Use the Delete and Add buttons to change the number
of names in the table. To add a name, edit the name
field in the row with the Add button, and then select the
button.
Apply Button: After editing Configuration settings on this
screen, select the Apply button to update the MMHS
with the new values. Selecting another screen without
selecting the Apply button will cancel any changes.
Configuration | General | E-mail

Task and CNC file Path: This is the folder name that CNC
files and task files will be stored in. This should be a
UNC network path to ensure that the MMHS and all
connected lasers can read files from this location.
Apply Button: After editing Configuration settings on this
screen, select the Apply button to update the MMHS
with the new values. Selecting another screen without
selecting the Apply button will cancel any changes.
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E-mail: The MMHS can be configured to send e-mail
messages whenever faults occur using this screen.

Configuration | Servo Drives | Transporter

Notify on Faults: If this option is checked the MMHS
will send an e-mail message to everyone in the “Send
To” field whenever a Fault occurs on the MMHS.
Notify on Messages: If this option is checked the MMHS
will send an e-mail message to everyone in the “Send
To” field whenever a MMHS Warning Message occurs.
Note, this should be used with caution because a large
number of e-mail messages may be sent.
Notify on Laser Alarms: If this option is checked the
MMHS will send an e-mail message to everyone in the
“Send To” field whenever a Alarm occurs on a Laser
System connected to the MMHS.
SMTP Server: This is the name of the mail server used
to send the messages. The MMHS cell controller PC
contains a simple mail server, which can be used by
setting this value to “localhost”.
Send To: This field contains the addresses of the desired
recipients of the e-mails. Multiple addresses can be
specified by separating them with a semicolon “;”.
Subject: This is used as the subject line of the e-mail
message.

Z-axis Positions: These settings specify what the Sheet
Handler Z-axis encoder should indicate for various
operating positions.
Y-axis Positions: These settings specify what the Sheet
Handler Y-axis encoder should indicate for various
operating positions.

From: This is used to show where the e-mail message
is originating from.

Fork Positions: These settings specify what the Fork
encoder should indicate for the open and closed
positions.

Test E-mail: This button is used to send a test e-mail
message to verify that the above settings are correct and
that the e-mail notification is set up correctly.

Module Speeds: These settings specify the Sheet Handler
speeds as percentages of the maximum speed.
Configuration | Servo Drives | Over/Under Carts

Configuration | Servo Drives
These screens specify axis positions and speeds for these
modules. They need no adjustment other than what is set
at the factory:
•
•
•

Transporter
Over/Under Carts
Calibration

These settings control the positions and speeds of the Over/
Under Carts.
EM-548 (N-04/11)
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MAINTENANCE MENU
The Maintenance menu has these commands:
•
•

Sub Tasks
Sheet Status

Maintenance | Sub Tasks

Location: Where the sheet is located in the system, Drawer,
OU1, OU2, Laser, or Transporter.

During multiple sheet processing, one sheet process could
be delayed by the length of time of another sheet process.
The system assigns a neglect value to the process being
delayed. When the neglect limit is reached, that task is
begun as soon as the module is available. The neglect
values can be reset via the Reset button.
Maintenance | Sheet Status

Status: The process being performed, on the sheet at
that location, Ready, Separated, Laserout, Laserin,
CNCrunning, CNCdone, Cutlaserout, Retrieved, and
Stripped.

Back Button:

Forward Button:
Processes being performed on sheets are monitored and
tracked in Sheet Status. The location, status, material of the
sheet, and the CNC program being executed on the sheet
are displayed.

Edit Button:
The Edit button displays the Sheet Edit page.

Occasionally, the actual status of a sheet will not match the
status displayed on the screen. These buttons are used to
change the status of a sheet to match the actual status.
Description: Optional text input by the user to describe the
sheet.
CNC Filename: The CNC program in the task being
executed on the sheet.
Material: The material being used for the sheet.
Laser and Laser Pallet: The active laser cutting the sheet
and which pallet is loaded.
To Drawer: Which cart in the task the sheet will eventually
be unloaded to.
Use the Delete button to delete the sheet from being
monitored and tracked.
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ALARMS

Messages | Logs

A problem has occurred with the MMHS and must be
resolved before operation can continue. These are displayed
as red on the System Alarms page.

WARNINGS
A minor condition has occurred, but operation may
continue. These are displayed as amber on the System
Alarms page.

MESSAGES
These are informational and diagnostics messages about
the safety system, MMHS, and laser. They are displayed as
green on the System Alarms page.

MESSAGES MENU
Upon entering the Logs page, the present day’s alarm
listing is initially displayed, and all previous alarms for
that day can be viewed, by using the scroll bar.

The Messages Menu has these commands:
•
•

Alarms
Logs

HELP MENU

Messages | Alarms

The help menu contains the software versions loaded on
the PC and the software versions loaded in the PLC.

This screen list Faults, Warnings, and Messages, as they
occur, with operation of the system. The alarm description,
alarm type, associated ID number, and the date and time
the alarm occurred are all displayed.
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SECTION 7

operation

CONNECTING A LASER TO THE
MMHS

When the controls are not connected, the field at
the right side of the button has the message: “Local
machine control isolated from the MMHS cell”. Select
the Join button to connect the laser to the MMHS.

1. On the laser HMI control screen, select Maintenance
| Configuration, and then select the Options tab. On
the lower right hand side, find the “Disable Modular
Material Handling System” check box. Verify that the
box is blank, indicating the laser and MMHS can be
connected. Select “Cancel” to close the Configuration
window.

After selecting the Join button and the system completes
the connection, the button text will change to “Local”
and the message field at the right side of the button
changes to: “MMHS control active. Joined to MMHS
cell.”

If the box labeled “Disable Modular Material Handling
System” is checked, the laser and MMHS cannot be
connected.
Note: The button text (“Join” or “Local”) indicates
the alternate state that may be selected, not
the current state.

ENABLING MMHS DRIVES
1. Log in to the MMHS control at the MMHS HMI
console.
2. Turn the DRIVES keyswitch to “ENABLED” and
press the DRIVES pushbutton above the keyswitch.
3. If the Alarm button at the top of the MMHS screen is
orange or red, select the button to open the Messages
window and read the messages. If the messages indicate
conditions that can be cleared, select “RESET”. If the
messages do not clear, find the cause, correct it, and
then select “RESET”.

CLEARING ALARMS
If the Alarm button at the top of the MMHS screen is
amber or red, select the button. The screen will change
to System Alarms. Select the Reset button on the screen
to acknowledge the messages. Cleared alarms will be
removed from the list. If any alarm conditions remain,
correct the condition and then press “Reset” to clear the
alarm.

2. Perform the Daily Checks described in the Laser
System Operation manual.
3. Ensure both pallets are empty so the MMHS can load
material.
4. To “Join” the laser to the MMHS, find the Join button
near the upper right corner of the Laser System control
screen.
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3. Load the raw material stack on the cart positioning
it in the Y direction within +/- .5” and in the X
direction within +/- 1.0” of the location on the cart that
corresponds to the (0,0) location on the laser. Material
locating stops are provided with each cart that can be
installed and used as a reference point for locating
material in the Y direction. Do not use these stops to
strip material off of forklift forks. Remove any binding
from material stack.
Note: The raw material stack should overhang the 4 ½”
blocking material by a minimum of ½” in the X
direction to allow for proper operation of the sheet
separation.
4. After loading material, turn the Active/Hold switch for
that set of Over/Under carts to “Active” and reset the
safety area if system has optional light curtains after
stepping out of the safety area.

VIEWING MATERIAL INVENTORY
In the MMHS menu, select Material | Material Inventory.

5. Select Material | Material Inventory. In the Material
Inventory list, find the name of the cart just loaded. On
the right hand side of the line for that cart, select the
Edit icon:

Edit button:		
The icon opens the Material Edit dialog box:

The Material Inventory screen shows what material is on
each cart and the current cart location. Use this screen to
check if the MMHS has a cart with the material needed for
a program. If the required material is on a cart, proceed to
Running Process Programs. If the required material is not
on a cart, use the following procedure to load material.

LOADING MATERIAL
1. If the cart to be loaded is not in the “Out” position, use
the manual controls to move it there.
2. Once the desired cart is in the “Out” position turn the
Active/Hold switch for that set of Over/Under carts to
“Hold” to prevent movement while loading material.
Note: 4 ½” thick blocking (wood or metal runners) are
required on the top of the cart if the cart is used for
raw material. This prevents the Z Frame sensors
from hitting the top of the cart.
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The Material Edit dialog describes the cart location,
the type of material on the cart, and how the Sheet
Separation assemblies should separate the material.
Edit the Material, Thickness, Quantity, Width, Length,
and Density fields to indicate the loaded material.
6. For machines equipped with the Vacuum Zones option,
to specify the Vacuum Zones, click on the boxes that
correspond to zones on the cart covered by material. If
the cart surface has any holes not covered by material,
do not select the Vacuum Zones corresponding to those
areas. Active zones will be shown in green, inactive
zones will be shown in dark blue.
7. Select a method of sheet separation from the list
box. This selection tells the MMHS how to apply the
separation devices for best results with the specified
material.
In the File Select dialog, select the desired task
filename, and then select “OK”.

RUNNING PROCESS PROGRAMS

4. On the Task Queue screen, select the Edit icon on the
right hand side of the desired task. That icon will open
the “Edit Task” dialog.

1. To view the Task Queue, either select Program | Task
Queue or, to use a shortcut, select the Cycle Active
button on the top of the MMHS screen.

5. Select the Task parameters:
Task Type: Select “Process CNC” to run a program.
2. At the top of the Task Queue screen, select the Add
Single Task button (or select “Add Task List” to add a
pre-defined list of programs).

Priority: The MMHS will run the Pending tasks in the
order they are shown in the Task Queue (from top to
bottom). Tasks with High priority are at the top of the
list. To change the position of a task relative to other
tasks with the same priority, use the Up and Down
arrow buttons at the right side of each line on the Task
Queue screen.

3. “Add Single Task” opens the File Select dialog:

Quantity: This setting specifies how many sheets to
process with the same program. To use more than one
sheet, make sure the selected cart has enough material
for the task.
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Laser: This setting specifies which laser will run
the task. The “Auto” selection allows the MMHS to
choose the laser at run-time.

All manual functions can be executed for each
component.

CNC File: This field specifies the CNC program. Use
the Browse button to select a different file:

Each component, under Manual Controls has PLUS (+) and
MINUS (-) jog buttons, respective to the servos associated
with that component. A JOG SPEED slide bar is used to
increase or decrease the speed of the axis.

From: This box specifies which cart has raw material
for the program.

Below the slide bar for each axis is a drop-down list. The
list contains all Servo Configuration positions associated
with that axis. By selecting a position in the list, then
selecting the MOVE button, the axis will move to the
desired position. The STOP button can be used to stop the
axis.

To: This box specifies the unloading location for the
task.

Material Configuration (Add
New Material)
This procedure is used when a material to be processed is
not found in the Material Inventory.
1. From the left menu, select Material | Material
Configuration | Add New Material.
Select “OK” to close the Edit Task dialog box.
6. Repeat Steps 4 and 5 to edit any other tasks in the Task
Queue.
7. Toggle the Auto/Man. button at the top of the MMHS
screen to “Auto”. Select the Start button at the top of
the screen. The Start button color will change to bright
green and the Cycle Active button color will change
from brown to yellow. Those indicators confirm the
MMHS is executing the task.
8. If the program does not start, select the Alarm button
to display the System Alarms screen and follow the
instructions indicated by the messages. If no Alarms
are present and the program still does not start, verify
that the Over/Under carts Active/Hold switch is in
run, check that the laser control is in Auto mode and
“Joined” to the MMHS control, and verify that the
“Hold Tasks” check box is not checked..

2. Edit the fields, as follows:
○○
○○
○○
○○

Description: type of material and gauge
Part #: optional
Dimensions: length, width, thickness
Vacuum Zones: check only the zones needed to
pick up the sheet. (Only if the MMHS system is
equipped with the Vacuum Zone option.)
○○ Sheet Separation: < 0.125 is thin material, >
0.125 is thick material, the oily material selection
is similar to thin material

Operating The System Manually
It is desirable to move the machine around manually
occasionally. Great care must be taken to avoid accidents
and injury when in Manual mode. Realize the consequences
of actions before initiating a Manual move.

3. After all info is entered, select “OK”. The new material
has been configured and is in the list.

1. Select Manual mode on the MMHS
2. From the left Menu, select Manual Controls.
EM-548 (N-04/11)
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Sheet Move

•

Log on as operator.

It may be desirable to move a sheet of raw material to
another cart .

•

Reset all alarms and ensure access gates are closed.

•

Select the Alarms page.

•

Reset all red faults. If the faults won’t clear, remedy
the condition and then clear the fault.

•

Turn on all Servo drives.

•

From here the system can be jogged in Manual mode,
System Commands can be utilized, or tasks can be
completed in Auto mode from the Task Queue.

•

The laser must be “joined” as explained earlier for
Automatic operation to occur.

•

Any red colored faults need immediate attention.
Discern the cause and correct those conditions.

•

Be mindful of the Alarms page. If an intended action
does not happen, view the Alarms page for indicators
as to why.

•

If a task is started and a part must be inspected on the
laser, for instance, stop the task and go “local” on the
laser. When inspection is complete, “join” the laser to
the MMHS and start the task again.

1. In the left menu, select Program | Task Queue, then
select ADD SINGLE TASK.
2. Edit the fields as follows:
○○ Task Type: Sheet Move;
○○ Priority: This is explained in Section 7, for now
enter NORMAL;
○○ FROM: Select where to get the sheet from;
○○ TO: Select where to send the sheet.
3. Select “AUTO” on the MMHS and select “START”.
4. The sheet should begin shuttling to the selected position.
Selecting the STOP button will stop the cycle.

DAILY STARTUP / POWER DOWN
It is suggested to simply log off the MMHS control at the
end of the workday. This would prevent any unauthorized
individuals from taking control of the MMHS and possibly
injuring someone or damaging the machine.

CONTROL OPERATION

The laser can be operated independently from the MMHS
by selecting “Local” on the laser HMI.

The following is a basic description for MMHS operation.
Operations that are more detailed are described earlier in
this manual.
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SECTION 8

options

BASE SYSTEM

BASE SYSTEM WITH TWO OVER/
UNDER CARTS

BASE SYSTEM WITH ONE OVER/
UNDER CART

OPTIONAL EQUIPMENT
While the previous pictures demonstrate the modularity,
of MMHS, they are not the only configurations available.
CINCINNATI INCORPORATED offers a variety of
configurations and options for the MMHS. Optional
components make any system more flexible. Please
contact CINCINNATI INCORPORATED for information
on expanding on the current MMHS configuration.
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SECTION 9	maintenance and adjustments
LUBRICATION

•

CHAIN LUBRICATION

LUBRIPLATE SYNLUBE (C.I. Part # 925768) and
SHELL OMALA HD 220: These are synthetic heavyduty oils.

Note: The original oil cannot be mixed with the oils
listed, and it must be drained completely before
refilling with the new oil.

All drive chains use (Ref. 780087) SPRAYON S00100
White Lithium (spray-on type) lube.

BEARINGS AND IDLE GEAR LUBRICATION

TROUBLESHOOTING

All bearings and idle gears use (C.I. Part # 910663) Shell
Alvania #2.

Effective and safe troubleshooting procedures are
acquired through experience and a thorough knowledge
of the machine and its operation. The use of maintenance
instructions, assembly drawings, and schematics included
in or with this manual will help resolve problems with the
MMHS.

GEARBOX LUBRICATION
The gearboxes used on the MMHS are lubricated for
life from the manufacturer. CINCINNATI recommends
the following gearbox lubricant in accordance with the
manufacturer’s specifications if for some reason additional
oil is required:

If major repairs are required, contact the Service Department
at CINCINNATI INCORPORATED for assistance.
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LUBRICATION SCHEDULE

X

1

Transporter Z-axis shaft bearings

2

Transporter Y-axis gearbox lube level (check)

X

3

Transporter Z-axis gearbox lube level (check)

X

4

Transporter Y-axis drive chain

X

5

Transporter Z-axis drive chain

X

6

Z Frame fork drive shaft bearings

X

7

Z Frame fork drive chain

X

8

Z Frame fork roller guide channels

X

9

Z Frame Z-Axis roller guide channels

X
X

10 Over/Under Cart drive chain
CLEAN, CHECK, AND/OR ADJUST
1

Verify proper operation of Emergency Stop circuit.

X

2

Verify proper operation of the ACTIVE/HOLD switch for each cart.

X

3

Verify that all machine guards are in place.

X

4

Verify that all safety signs are in the proper location and undamaged.

X

5

Check the Transporter Y-axis chain tension.

X

6

Check the Transporter Z-axis chain tension.

X

7

Clean the Transporter round and flat rails with a Scotchbrite Pad.

X

8

Check the tightness of round and flat rail mounting bolts.

9

Check that the Transporter Stack Height Sensor is adjusted correctly
(disassemble and clean if necessary).

X
X
X

10 Z Frame – Check the vacuum cups for wear or damage.

X

11 Z Frame – Check the fork drive chain tension.
12 Z Frame – Check the condition of the stripper fingers, if present.

X

13 Z Frame – Check the tightness of the sheet separation mounting fasteners.

X

14 Z Frame - Clean the fork roller guide channels.

X

15 Z Frame - Clean the peeler vacuum cup shaft.

X

EM-548 (N-04/11)
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YEARLY

6 MONTHS

3 MONTHS

MONTHLY

WEEKLY

All modules should be cleaned, free of dirt, dust,
excess grease and slugs prior to starting the
maintenance check list.

DAILY

Maintenance checklist - MODULAR MATERIAL HANDLING SYSTEM

16 Z Frame - Clean the Crowder bearings and pins.

X

17 Z Frame - Clean the Z-axis roller guide channels.

X

18 Check the Over/Under Cart chain tension.

X

19 Over/Under Cart - Clean the round and flat rails with a Scotchbrite pad.

X

20

Operator Control Station – Clean the inside of the PC cabinet and HMI/
Keyboard as necessary. Ensure the two small fans on the PC are working.

21 Air Inlet – Check the condition of the inlet pneumatic filter.
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YEARLY

6 MONTHS

3 MONTHS

MONTHLY

WEEKLY

All modules should be cleaned, free of dirt, dust,
excess grease and slugs prior to starting the
maintenance check list.

DAILY

Maintenance checklist - MODULAR MATERIAL HANDLING SYSTEM

X
X
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SECTION 10

service and parts

ORDERING REPAIR PARTS

SERVICE

When ordering repair parts, be sure to give this
information:

CINCINNATI INCORPORATED Service includes:

1. Serial number of the MMHS, located on the machine
capacity plate.
2. Part number and part name obtained from the assembly
drawings included with the machine.
3. As complete a description of the part as possible.

1. Established field service department with numerous
local offices for prompt service assistance. Factorytrained service representatives are available to assist
with any service needs. They can provide service
ranging from minor repairs and adjustments to major
reconditioning jobs.

Note: It is sometimes necessary to furnish subassemblies
instead of single parts. In such cases, CINCINNATI
reserves the right to ship and invoice accordingly.

2. Planned Maintenance Service. This program provides
comprehensive inspections and recommendations
concerning the condition of the equipment. Planned
Maintenance Service is specifically tailored to give
timely inspections, qualified recommendations, and
expert field assistance with equipment repairs.

RETURNING PARTS FOR CREDIT

TECHNICAL TRAINING

1. No item is to be returned without prior authorization.
Please write or call CINCINNATI INCORPORATED
(513-367-7100) for instructions and a returned goods
authorization number. ATTN: Parts Dept., Cincinnati
Inc., P.O. Box 11111, Cincinnati, OH, 45211-0111.

CINCINNATI INCORPORATED offers a variety of
Operator and Maintenance Training Programs to assist
our customers in obtaining maximum value from their
equipment investment. With today’s sophisticated controls,
operator knowledge and proficiency have a significant
effect on overall productivity. These training programs also
review many basics, which may enhance the abilities of
newer employees. Please contact our customer Technical
Training Department for further information. (513) 3677100 ext:315.

4. Required delivery date.

2. When returning an item, the returned goods
authorization number must be shown on the outside of
the package. Unauthorized shipments will be returned
to the sender freight collect.

10-1

EM-548 (N-04/11)

EM-548 (N-04/11)

10-2

CINCINNATIR
cincinnati incorporated

C O P Y R I G H T  2 0 11
C I N C I N N AT I I N C O R P O R AT E D
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