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Presenter
Presentation Notes
This lecture material is intended for senior undergraduate students as part of a material handling class or module. This material was compiled as an initiative of MHI’s overhead alliance exclusively for educational purposes. Faculty are encouraged to use all or part of this presentation as part of their course. Please note that some of the materials (including names, images, tables, or videos) in this presentation may be copyrighted. For your convenience, we include the talking points for each slide as comments. If you have any comments or suggestions regarding the presentation, please send an email to hector.carlo@upr.edu.


Topics to be Discussed

l. Introduction to Basic Material Handling Equipment (MHE)
a. Conveyors
b. Industrial trucks

c. Overhead solutions
i. Hoists
ii. Cranes
iii. Monorails

ll. Benefits of Overhead MHE
l1l. The Overhead Alliance




Conveyors

e Move Uniform Loads,

e Continuously,

e Over a Fixed Path

Powered Roller Telescoping
Conveyor 3



Presenter
Presentation Notes
Conveyors are commonly used for moving uniform (similar) loads continuously from point to point over fixed paths. Depending on the loads to be handled and the type of move to be performed, a variety of conveyors may be used.  Conveyors names tend to be descriptive; for example, the top video shows a gravity roller conveyor. The second video shows a powered roller telescoping conveyor. The most common conveyors include chute, roller, belt, trolley, chain, skate wheel, and roller conveyors. 
Video references:
https://www.youtube.com/watch?v=yQZii50lS-Y
https://www.youtube.com/watch?v=4PzPz1KBB-4


Industrial Trucks

e Lifting/Moving Loads Intermittently,

e Over a Variable Path

Automated 4



Presenter
Presentation Notes
Industrial Trucks are used for lifting and/or moving loads intermittently over variable paths. There are three main categories: walking, riding, and automated. Walking industrial vehicles include hand trucks, pallet jacks, platform trucks, and walkie stackers. Riding industrial vehicles allow the operator to ride them. Automated vehicles eliminate human intervention from powering and guiding the movement of the vehicles. The most common type of automated vehicle is the automatic guided vehicles (AGVs).
Image references:233
http://www.harborfreight.com/media/catalog/product/cache/1/image/9df78eab33525d08d6e5fb8d27136e95/i/m/image_20556.jpg
http://www.midlandpallettrucks.com/adminimages/Company_16/AC30%203000kg%20pallet%20Truck.jpg
http://www.purchasing.com/wp-content/uploads/2014/09/electric-forklift.jpg
http://www.rocla.com/sites/rocla.com/files/styles/product_image_large/public/page-images/atx1.jpg?itok=c5Thb-7G
http://www.cstckm.cn/uploadfile/20092178449596.jpg
http://www.crown.com/images/products/usa/rider_pallet_trucks/PC4500_main.jpg
http://www.spacerescue.com.au/images/material%20handling/manual%20walkie%20stacker.JPG


Overhead Equipment
Hoists Cranes Monorails
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Presenter
Presentation Notes
As suggested by the name, overhead material transport equipment tends to be located near the ceiling. Overhead equipment includes hoists, cranes, and monorails. Each type of overhead equipment has its own characteristics and particular uses. Let us discuss these technologies one by one. 

Image sources:
http://www.mhi.org/images/industrygroups/hmi/slider/Picture11.jpg
http://www.mhi.org/images/industrygroups/hmi/slider/Picture2.jpg
http://www.mhi.org/images/industrygroups/hmi/slider/Picture3.jpg
http://www.mhi.org/images/industrygroups/cmaa/slider/Picture07.jpg
http://www.mhi.org/images/industrygroups/cmaa/slider/Picture04.jpg
http://www.mhi.org/images/learning/fundamentals/monorails1.jpg
http://www.mhi.org/images/learning/fundamentals/monorails2.jpg




Overhead Hoists

* For Vertical Lifting,
e Of Freely Suspended Loads,
e Using Wire, Rope, or Chain,

 Manual/Electric/Air Power



Presenter
Presentation Notes
Overhead Hoists are machinery units that are used for vertical lifting service for the material handling of freely suspended (unguided) loads. Overhead hoists are a basic and versatile piece of equipment used in manufacturing, warehousing, construction, and numerous applications to aid workers in the handling and moving of loads. Lifting mediums include wire rope and chain. Operation types include manual, electric, or pneumatically powered.  Overhead hoists are usually attached to a monorail or crane.

Video and Image sources:
http://www.hoistandcranes.com/guide/hoist_lubrication.gif 



Overhead Cranes

e For Moving Loads,

e Lift Using Hoists,

e Can be equipped with below the
hook lifters including magnets and
grabs

e Types: Bridge, Gantry, Jib,

e Full Control of Load



Presenter
Presentation Notes
Overhead Cranes lift and move material using a hoist, magnet, or other device to place a load at any point within its range.  Three common types of cranes are bridge, gantry, and jib.

Video source:

https://www.youtube.com/watch?v=bMSboxmAewk



Overhead Cranes - Bridge

* Mounted Bridge (does not
touch the floor),

# e Spans over Work Area,

e 3 dimensional coverage,

* 2 types: Top Running
Under Running



Presenter
Presentation Notes
A bridge crane consists of a bridge mounted on tracks that span over a wide work area. A bridge crane and hoist combination can provide 3 dimensional coverage. Bridge cranes can be top riding or underhung.  Top riding can carry heavier loads, but underhung is considered more versatile.

Picture source:

http://www.otsegocrane.com/images/TopRunningDoubleGirder.JPG



Overhead Cranes - Gantry

e Spans over Work Area,

* Types:

Floor supported (shown) — Moves on

casters for portability of lower capacity

lifts, usually under 5T

Rail supported — Moves along fixed rails
for higher capacity lifts, usually over 5T.



Presenter
Presentation Notes
A gantry crane spans over work areas like the bridge crane, but it is floor supported on one or both ends.  The support can be fixed or on tracks to allow moving.

Picture source:
http://blog.harborfreight.com/wp-content/uploads/2012/07/gantry-crane.jpg




Overhead Cranes - Jib

e Mounted Arm,
e Spans over Work Area,

* Mounting Types:
e Base-mounted (shown)
 Wall-mounted cantilever
 Wall-mounted tie-rod
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Presenter
Presentation Notes
A jib crane consists of a mechanical arm mounted on a wall or fixed on the floor, that spans over a work area.  At least one leg is supported or touches the floor.  The arm can rotate and the attached hoist can move to cover a wide range.

Picture source:
http://www.aslanendustri.com.tr/en/jib_cranes/jib_cranes.jpg


Overhead Monorails

e For Moving Loads,
e Continuously on Fixed Path,
* Manual or Powered Carriers,

 Single or Network of Tracks
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Presenter
Presentation Notes
Monorails are a single overhead track or track network used for lifting and transporting products on a fixed path. A single or a group of carriers (powered or manually operated) move along the track. Monorail systems can provide coverage over almost any distance and are installed in the building roof structure with the benefit of open floor space. Monorails allow access to hard-to-reach areas; they are a perfect solution for repetitive production processes or movement of product throughout one facility or multiple buildings. Monorails can be fixed, or part of a workstation crane system allowing for positioning of the monorail above product.

Video and Images sources:
https://www.youtube.com/watch?v=ROFCmWjz1NY
http://www.hoosiercrane.com/sites/hoosiercrane/files/Patented-track-monorail-system.jpg
http://www.ise.ncsu.edu/kay/mhetax/TransEq/Conv/Images/Monorail.gif


Choice Matrix for Material Transport Equipment

Solutions

Application Floor-mounted Overhead

Fixed-path/ Conveyors Monorails

Primary function: conveying | Primary function: positioning

continuous use and conveying

Variable path/ Industrial trucks Cranes & Hoists
intermittent use | Primary function: transporting | Primary function: transferring
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Presenter
Presentation Notes
Conveyors and monorails are usually used when the primary function is conveying continuously over a fixed path; industrial trucks are a logical solution for maneuvering or transporting loads intermittently on variable paths; and cranes and hoists when transferring loads intermittently on variable paths.


Benefits of Overhead Equipment

Efficiency & Productivity

EnVlrbnmentaI Technological Value
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Presenter
Presentation Notes
Overhead equipment tends to have a higher initial cost, but provides multiple benefits over floor-mounted equipment. Next, we will quickly describe these benefits.


Improving Safety

e Limits exposure to potential
accidents caused by sharing travel
path between pedestrians and
materials.

e Limits the amount of manual
handling, preventing physical
injury.



Presenter
Presentation Notes
Overhead Lifting Systems work within a specific area and limit an employee’s exposure to potential accidents caused by dangers like forklift traffic. According to the National Institute for Occupational Safety and Health (NIOSH), back injuries cost American industry $10-14 billion in workers’ compensation costs and about 100 million work days annually. In the past, light loads were lifted manually, contributing to the statistics of on the job injury. Whether handling 50 pounds or 50 tons, installing a lifting and moving solution that limits the amount of manual handling by employees can help prevent physical injury. Radio remote controls and independent traveling pushbutton pendants allow for the operator of Overhead Lifting Solutions to stand away from the load. This means that the operator is further removed from danger. This reduces the risk of injury, and allows for a better view; limiting the risk of accidentally maneuvering the load into other workers in the area, walls, machinery, or obstacles. 




Increasing Productivity & Efficiency

* Travel over or around obstacles o 4
* Allows greater lifting height and T

vertical storage T
* Frees-up floor space R

* Reduces product handling and
operator error

 Reduce damages to products,
walls, and structural supports



Presenter
Presentation Notes
Overhead Lifting Solutions reduce product handling and operator error. They allow for smooth direct-path transportation over obstacles with soft-start features and multiple speed options for optimum control. There are a  variety of below-the-hook devices and customized cranes, monorails, and hoists available for any application.
Product damage results in wasted materials, and it is almost inevitable that some products with minor damage still make it to customers. Overhead Lifting Systems protect your products by self-centering loads. Compared to floor-based solutions, Overhead Lifting decreases the chance of damaging walls and structural supports or overturning.
Overhead Lifting Solutions allow the user to take product up and over obstacles, instead of navigating back and forth through aisles.  Straight lines are more efficient than roundabout paths to get from one point to another.  Overhead Lifting Solutions also allow for greater lifting height, vertical storage, and more efficient use of space than floor-based units. 
Overhead Lifting Solutions can accommodate overhead or floor obstructions, and multiple workstations may be covered with one system. Overhead Lifting Solutions are flexible by their very nature, and can easily be re-configured or converted and adapted to fit your changing needs, increasing the value of the facility.


https://youtu.be/ROFCmWjz1NY?t=7


Reducing Environmental Concerns

e Reduce air pollution caused
by emissions

e Reduce pollution caused by
fluid leakages

* No need for battery disposal
or battery charge terminals



Presenter
Presentation Notes
The limitations of other lifting and moving choices often force business owners to seek new storage space for their facility, or for battery charge terminals. This need creates a domino effect of events detrimental to the environment.
Powered lifting systems that produce emissions can have numerous adverse effects on business, the environment, and employee health. These lifting and moving systems can produce air pollution through emissions as well as ground pollution through daily leakage.
Also consider the possible regulations and costs imposed on operations due to these harmful contaminants. Evaluation of building ventilation, regular emissions testing, and investment in contaminant detection equipment are just a few examples.

Image source:
http://pad1.whstatic.com/images/thumb/2/2c/Clean-Oil-Off-a-Driveway-Step-13-Version-2.jpg/670px-Clean-Oil-Off-a-Driveway-Step-13-Version-2.jpg






High Technological Value

Improvement of position

e Advanced motor controls
control

* Material advancements =y Extended life system and
in wire rope & chain safe operations

* Electric motor technology ==j» Better reliability and
increased duty cycle
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Presentation Notes
Lastly, Overhead Lifting Solutions provide the latest technology, since they are equipped with the advanced motor controls on all lifting and traversing motions for smooth starting and stopping to improve position load positioning.  The material advancements in rope and chain extend the life of the system and ensure safe operations.  Advancements in electric motor technology result in better equipment reliability and increased duty cycle.






e

We're really tight on floor space so industrial truck
movers are not a good option. What do we do?

Let’s move our products and
components using overhead
lifting...



Presenter
Presentation Notes
Picture of engineers: http://civilengineerlink.com/wp-content/uploads/2012/04/civil-engineer2.jpg


I1 -I-e“l' |||l| P e Oh, so that's what you meant
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Presenter
Presentation Notes
Picture of engineers: http://civilengineerlink.com/wp-content/uploads/2012/04/civil-engineer2.jpg



Key Takeaway Points

1.

There are both floor-based and overhead material transport
systems.

. Conveyors and Industrial Trucks are the traditional floor-based.
. Overhead material transport systems include hoists, cranes

and monorails.
Benefits of overhead material transport systems include:

mproving Safety
ncreasing Productivity & Efficiency
Reducing Environmental Concerns

High Technological Value
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Presentation Notes
There are floor-based material transport equipment such as conveyors and industrial trucks and overhead material transport systems such as hoists, cranes, and monorails. When selecting the appropriate material transport equipment technology, one needs to consider the travel path, distance, load characteristics, and floor-space availability. Overhead equipment provides some benefits over traditional floor-based material transport equipment, including improved safety, increased productivity and efficiency, reduced environmental concerns, and higher technological value.


For more information:

y
b ‘#L
) ( MH' Hello, Joey | Sign Out | Contact MHI

NN i s AT ke T supe s wosse

ABOUT FIND SOLUTIONS LEARNING CENTER NEWS & MEDIA FOR MEMBERS

Overhead Alliance

Safety and Productivity are on the Rise

‘When choosing a lifting and moving solution for your facility. consider an overhead hoist, crane or
monorail. Overhead lifting solutions improve efficiency, productivity and safety and reduces
environmental impact. New technology has made overhead lifting solutions easier and more
productive to use than ever before. Advancements include enhanced precision controls and
longer lasting equipment.

Overhead lifting:

« Reduces product damage

* Improves workfiow

« Reduces lifting accidents

» Improves workplace health and safety
« Lowers costs

» |s a green solution that reduces the footprint
of your facility through recyclable equipment
and minimized land consumption.

2~| Download Brochure

www.overheadalliance.org
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Presenter
Presentation Notes
For more information regarding overhead equipment you can visit this website. 


Appendices

A. Case Studies
e Hoists
* Cranes
e Monorails

B. The Overhead Alliance

 Crane Manufacturers Association of America (CMAA)
 Hoist Manufacturers Institute (HMI)
e Monorail Manufacturers Association, Inc. (MMA)

@ R HOIST MANUFACTURERS INSTITUTE

ASSOCIATION OF AMERICA, INC.




Selected Case Studies - Hoists

* Unique rail system allows quick hoist exchange |

e University-Industry partnership studies auto worker s
ergonomic situation

 Heavy duty electric chain hoist operates over hot
sulfuric acid

 Power station long lift wire rope hoist

e Vertical roller mill maintenance hoists lift up to 200
tons

 Hoist maintenance program reduces downtime

B P B
L s
Bt i S

 Crane and hoist efficiently load metal press

§ » Hoist for critical nuclear weapon applications

= * Simultaneously-controlled hoists handle long loads
e Electric hoist for railcar AC maintenance

* Electric chain hoist for low headroom application_



http://www.mhi.org/casestudies/7894
http://www.mhi.org/casestudies/4780
http://www.mhi.org/casestudies/4780
http://www.mhi.org/casestudies/3369
http://www.mhi.org/casestudies/3369
http://www.mhi.org/casestudies/3377
http://www.mhi.org/casestudies/3375
http://www.mhi.org/casestudies/3375
http://www.mhi.org/casestudies/7917
http://www.mhi.org/casestudies/10732
http://www.mhi.org/casestudies/10398
http://www.mhi.org/casestudies/3370
http://www.mhi.org/casestudies/8249
http://www.mhi.org/casestudies/7913

Selected case studies - Cranes

* Cranes provide solution for major
manufacturer of steam turbines

 ASRS crane facilitates enzyme blending and
storage for biofuel manufacturers

e Gantry simplifies loading of large concrete
panels

* Custom hoists for railroad car maintenance D s

Coke-handling crane increases productivity
and reduces downtime

e Wall-mounted jibs provide

supplemental lifting for crane
* Improved remote controls solve service manufacturer

center problems

e Bridge crane with precise hook

e Cranes service hyrdo-electric plant positioning lifts jet engines
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http://www.mhi.org/casestudies/10165
http://www.mhi.org/casestudies/10165
http://www.mhi.org/casestudies/9782
http://www.mhi.org/casestudies/9782
http://www.mhi.org/casestudies/9674
http://www.mhi.org/casestudies/9674
http://www.mhi.org/casestudies/3612
http://www.mhi.org/casestudies/3611
http://www.mhi.org/casestudies/3611
http://www.mhi.org/casestudies/3613
http://www.mhi.org/casestudies/3613
http://www.mhi.org/casestudies/9554
http://www.mhi.org/casestudies/9053
http://www.mhi.org/casestudies/9053
http://www.mhi.org/casestudies/9053
http://www.mhi.org/casestudies/9045
http://www.mhi.org/casestudies/9045

Selected case studies - Monorails

S

e Sand distribution application —_—

e Monorail reduces maintenance and
increases safety in medical supply lab

 Hot metal carrying system for auto-
pouring operation

e Tire manufacturer improves productivity

e Stainless steel rail in food plant

e Aerospace company solves die handling
problem



http://www.mhi.org/casestudies/10168
http://www.mhi.org/casestudies/8245
http://www.mhi.org/casestudies/8245
http://www.mhi.org/casestudies/9092
http://www.mhi.org/casestudies/9092
http://www.mhi.org/casestudies/7989
http://www.mhi.org/casestudies/8627
http://www.mhi.org/casestudies/3452
http://www.mhi.org/casestudies/3452

CMAA

The Crane Manufacturers Association of America (CMAA) is an
independent trade association incorporated in 1955. Member
Companies, representing the industry leaders in the overhead crane
industry, serve the US market from operations based in the United
States, Canada, and Mexico. CMAA is recognized as the leading authority
and the principal resource in the overhead traveling crane industry.

S CMAR

CRAMNE MANUFACTURERS
ASSOCIATION OF AMERICA, INC.



HMI

The Hoist Manufacturers Institute (HMI) members are the Industry’s
leading suppliers of hoisting equipment including hand chain hoists,
ratchet lever hoists, trolleys, air chain hoist, air wire rope hoists, electric
chain hoists, and electric wire manufacturing and distribution sector.
HMI operates through committees with programs and policies reviewed
and adopted by the membership with representation from each member
company. lts many activities include an active engineering committee.
HMI is represented on a number of standards developing committees
and actively supports the development and certification of safety
standards by the ANSI consensus method.

& IRV

HOIST MANUFACTURERS INSTITUTE




MMA

The Monorail Manufacturers Association, Inc. (MMA) is an independent
incorporated trade association affiliated with the Material Handling
Industry. MMA Members produce the preponderance of patented and
enclosed track underhung cranes and monorail systems. MMA operates
through committees with programs and policies reviewed and adopted
by the membership with representation from each member company. Its
many activities include an active engineering committee. MMA is
represented on a number of standards developing committees and
actively supports the development and certification of safety standards
by the ANSI consensus method.




Other Overhead Lifting Info Sources

Cranes Today Magazine

Hoist Magazine

Industrial Lift and Hoist

OCH Magazine

Material Handling & Logistics Magazine

Modern Materials Handling Magazine
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http://www.cranestodaymagazine.com/
http://www.hoistmagazine.com/
http://www.industrialliftandhoist.com/
http://www.ochmagazine.com/
http://mhmonline.com/
http://www.mmh.com/
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