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PREFACE

The Conveyor and Sortation Systems (CSS) Industry Group members are the Industry’s leading
providers of conveyors and sortation systems. They design, fabricate and install conveyor and
sortation systems worldwide and in virtually every major manufacturing and distribution sector.
CSS prepares and distributes educational and promotional materials regarding the proper
application and benefits of conveyor and sortation system solutions.

CSS also publishes and promotes materials on the training, inspection, safety and maintenance
of conveyors and sortation systems. The Vertical Reciprocating Conveyer (VRC) Subcommittee
of CSS is comprised of the industry’s leading suppliers of material lifts. They design,
manufacture, and install VRCs worldwide for use in a wide variety of industrial, commercial, and
institutional operating environments.

MISSION & VISION

Mission: To promote the market growth and effective use of conveyor and sortation systems in
manufacturing, warehousing, distribution and other key markets.

Vision: To be the recognized independent authority for end users and suppliers on market
trends, technology developments, and applications through:

* Education the market on key features, advantages, and benefits of conveyor and
sortation systems

* Identifying key issues affecting our marketplace through user outreach
* Development and distribution of educational materials

e Collaboration of manufacturers and technology providers on trends affecting the
industry
* Promotion of career opportunities within the CSS industry



The Conveyor and Sortation Systems (CSS) Industry Group of MHI combines the knowledge
and experience of thousands of installations. For more information, visit mhi.org/css.

CSS MEMBERS INCLUDE

AGILE Business Media LLC Honeywell Intelligrated Schaefer Systems International
Alfacon Solutions Hytrol Conveyor Company Inc. Schneider Electric
Autoquip Corp. Interroll USA SEW-Eurodrive Inc.
BEUMER Corp. Intralox LLC SICK Inc.

Carter Control Systems Inc. Lenze Americas Siemens Industry Inc.
Datalogic NERAK Systems Inc. Southworth Products
Dematic Neugart USA Corp. Vanderlande Industries Inc.

Fives Intralogistics Corp. NORD DRIVESYSTEMS VITRONIC Machine Vision Ltd.

FMH Conveyors Ralphs-Pugh Co. Inc. Wildeck Inc.
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This handbook provides an overview of the different types of conveyors and sortation systems.
Its purpose is to give an introduction into different applications, advantages and disadvantages
of conveyor and sortation systems. There are no technical specifications included. However, the
conveyor and sortation systems industry group of MHI can support an individual analysis on a
project basis. Therefore, details on how to contact material handling experts are included at the
end of this handbook.

INTRODUCTION: WHAT IS A CONVEYOR
& SORTATION SYSTEM

Conveyors and sortation systems allow for more efficient movement of materials within retail,
wholesale, distribution and manufacturing operations. Because they are engineered to
transport and organize large volumes of materials rapidly through a process, conveyors and
sortation equipment save labor expense and increase handling productivity.

CONVEYORS

Used for movement of materials, products and loads throughout a manufacturing or
distribution facility, conveyors are horizontal, inclined or vertical mechanical devices. They are
ideal for movement of heavy or bulky materials, as well as for quick, efficient transportation of
multiple packages or objects at high speeds.
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Conveyors can be powered by gravity or by hydraulic or electric power. Loads ride atop rollers
or a looped belt or chain that travels along a fixed path with specific points for loading and
discharge. Because they enable large volumes of material to be moved rapidly through a
process or facility, conveyors reduce labor costs by eliminating non-value-added travel time.

Typical conveyor applications include movement
of cases, totes or palletized loads into and out of
a trailer, to and from static or automated storage
systems, or from a picking area to packaging for

shipping.

There are also more specialized conveyor
systems, including vertical reciprocating
conveyors (VRCs) that transport loads up and
down to different levels without the space
requirements of an incline, tow conveyors that
pull heavy objects across floors and more.
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How Are Conveyors Used?

Conveyors are used in a variety of areas to move materials throughout a facility, including:

* Assembly: Moving products through production processes

* Transportation: Moving pallets, cases and totes throughout a facility

* Staging: Accumulating and holding items for further processing or packaging

* Warehousing: Moving products from receiving to storage

* Order Picking: Moving ordered products from storage to picking areas, and completed
orders to trailer-loading area for distribution

What Are The Benefits Of Conveyors?

Conveyors provide a variety of benefits:

* Ergonomics — Because they do the work of load movement, conveyors eliminate the
chance of operator injury from pushing or pulling a load

* Process flow - Conveyors can be used as a part of an assembly or manufacturing process

» Safety — Because they move loads along a fixed path, conveyors eliminate the chance of
collisions associated with forklift or manual product movement

* Speed — Conveyor speed can be set to accommodate slow and peak demand periods

* Transportation — Conveyors facilitate the internal movement of totes, cases or pallet
loads throughout a facility with minimal or no labor required
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SORTATION EQUIPMENT

To separate and route items—such as parcels, boxes, cartons, polybags or parts—within a
facility, a sortation system merges, identifies, inducts and conveys products to specific
destinations. Working in conjunction with fixed conveyors, automatic identification systems
and controls, sortation systems transfer items off main conveyor lines to spur tracks.

Sortation systems move large volumes of material rapidly through a facility, allowing companies
to ship or receive higher volumes with smaller storage space and lower labor costs. Typical
sortation applications include routing of cases, totes or palletized loads to and from static or
automated storage systems, or from a picking area to packaging for shipping.

How Is Sortation Equipment Used?

Sortation is used in a variety of areas to move materials throughout a facility, such as:

* Order picking: Moving ordered products from storage to picking areas, and completed
orders to trailer-loading area for distribution

* Sorting: Organizing products to deliver them to their final destination

* Staging: Routing and holding items for further processing or packaging

* Transportation: Moving pallets, cases and totes throughout a facility

* Warehousing: Moving products from receiving to storage
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What Are The Benefits Of Sortation?
Sortation systems provide a variety of benefits:

* Ergonomics — Because they do the work of load movement, sortation systems eliminate
the chance of operator injury from pushing or pulling a load.

* Process flow — Sortation systems can be used as a part of an assembly or manufacturing
process.

* Flexibility — Because of their smart and sophisticated software and controls, sortation
systems can handle different item mixes and volumes in the most efficient way.

» Safety — Because they move loads along a fixed path, sortation systems eliminate the
chance of collisions associated with forklift or manual product movement.

* Speed — Sortation system speed can be set to accommodate slow and peak demand
periods.

* Transportation — Sortation systems facilitate the internal movement of totes, cases or
pallet loads throughout a facility with minimal or no labor required.
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INDUSTRIES THAT CAN USE
A CONVEYOR & SORTATION SYSTEM

Conveyor and sortation systems can be found
in virtually every industry to provide internal
material movement. They include:

* Aerospace
* Airport baggage handling

* Appliance
* Automotive
e Banking

* Beverage

e Chemicals

e Construction

e Consumer goods
e Electronics

e E-commerce

e Food
e Hardware
* Hospital

e Manufacturing

* Materials processing

*  Mining

* Paper

e Parcel and postal handling
* Pharmaceutical

e Plastics
* Recycling
e Retail

* Transportation
e Warehousing and distribution
* Waste management
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TYPES OF CONVEYOR & SORTATION SYSTEMS

CONVEYOR TYPES
There are two primary types of conveyors. These include:
Gravity Conveyor

The simplest kind, gravity conveyors feature an incline and use the force of gravity, or of a
person, to push the load along the conveyor surface. The main types include:

Chute conveyor — The most basic style, chute conveyors
feature a solid surface made of metal or plastic that is
angled down in a straight or spiral configuration. The
load slides along the surface.

Gravity roller conveyor — Supporting a load on a series
of rollers with internal ball bearing rings mounted on
axles at fixed intervals in a frame. They come in straight,
curved, spur or merge configurations.

Gravity wheel conveyor — Ideal for light duty handling of
loads with flat, smooth bottoms, gravity wheel
conveyors support the load on a series of skatewheels
mounted on a shaft in a frame. The conveyor sections
can be fixed or a flexible, expandable accordion frame.
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Powered Conveyor

Driven by either an electric or pneumatic power system, a powered conveyors’ movement is
driven by motors and drives. There are several types, including:

Accumulation conveyor — A
conveyor that accumulates loads
at a location. To avoid any abrupt
collisions of (or damage to) the
loads, a variety of methods are
employed to slow their travel
speeds. These include non-
contact, minimum pressure and
zero pressure.

Belt conveyor — A powered
conveyor that transports loads on
belts made of fabric, rubber,
plastic, leather or metal. Types
include roller belt, slider belt and
telescoping belt.

Chain conveyor — Transporters of
heavy unit loads (such as pallets
or containers) chain conveyors
use a single or double chain that
provides the driving force to pull
the load forward.
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Live roller conveyor — This is the
most common conveyor used in
warehousing. Loads travel on
rollers mounted in a frame and
powered through various means.
Types include: belt driven and line
shaft driven.

Paternoster or platform conveyor
or vertical lift conveyor or lifting
station — A type of vertical
conveyor that includes multiple,
equally spaced, load-carrying units
fixed to chains that move
continuously in an endless loop.
This permits automatic loading
and unloading.

Slat conveyor — Utilizes one or
more endless chains that have
non-overlapping, non-interlocking,
spaced slats attached. Loads ride
on the slats.
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Specialized Conveyor

Utilized in a variety of applications—typically manufacturing and materials processing (as
opposed to warehousing and distribution)—there are numerous types of specialized conveyors.
These include:

Vertical reciprocating conveyor (VRC) — For
transferring a load from one level to
another, VRCs feature a carrier that moves
up and down to carry materials or objects
from one belt or roller conveyor to another.
They can be power or gravity actuated, and
can operate automatically or manually.

There are three styles:

0 Two post cantilever lift — Carriage
guided and supported by two masts on
the same side for three-sided
accessibility for C-, Z- or 90°-loading.

0 Two post straddle lift — Carriage guided
by and suspended between two masts
on opposite sides for C- and Z-loading.

0 Four post lift — A type of straddle lift
carriage with two sets of two masts on
opposite sides for higher capacities and
C-, Z- or 90°-loading.

Tow conveyor — Utilizes a cable, or towline,
embedded in the floor to pull wheeled
carriers that sit beneath loads across a floor.
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SORTATION EQUIPMENT TYPES

There are many types of sortation components. They include:

Deflector — A stationary or moveable angled arm
that deflects product flow access across a belt or
roller conveyor to the desired location. Included are
impact deflectors that utilize a swing out arm that
avoids contact with the conveying surface, but
impacts the side of the load to produce a lateral
change in direction.

Diverter — A mechanical device that sits above a
conveying surface and uses electric, hydraulic or
pneumatic power to push, pull, or move a case,
carton or piece off the main conveyor line. The
movement targets the side of the load.

Types include:

0 Impact diverters — Mechanically actuated push
plate that impacts the side of a load to move it.

0 Line shaft diverter — Roller diverters used in a
line shaft driven roller conveyor to redirect
materials.

0 Push driver — Computer-controlled arm pushes
items at a right angle.

O Pneumatic pusher — Air-powered ram and
cylinder that push materials off the main
conveyor line.

0 Pneumatic puller — Air-powered device that
travels beyond the object to be redirected and
retracts, pulling it in the desired direction.
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In-line diverters — Also called moving surface
diverters or pop-up diverters, these mechanical
devices are integrated into the main conveying
surface and rise above that surface on command.
This action changes the direction of a load’s
movement via direct contact with its underside.

Types include:

0 Pop-up chain sorter — For perpendicular changes
to conveying direction in load transfer of heavy,
slow-moving pallet loads.

0 Pop-up rollers or Roller diverter — Rollers rise up
between the chain or roller conveyors to move
the item off the conveyor.

0 Pop-up skewed wheel sorter — For high-speed
sorting of up to 120 cases per minute, wheels
pop up between powered rollers or belt
conveyor segments to direct items onto a
powered take-away line.

0 Rake puller — Tines pop up between conveyor
rollers and pull the item across the conveyor.

0 Powered wheel diverter — Powered skatewheels
rise from the conveyor bed to send objects in the
desired direction.

Shoe sorter — Also called a surfing sorter or a sliding
shoe sorter, these conveyors have a surface of
continuously linked slats with a shoe on one side
that moves along with the slats. Independently
operated, each shoe can slide across the slat as
needed, coming in contact with the side of the load
to move it off the main conveyor line. They are ideal
for high-speed sorting.
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Tilt-tray sorter — For the highest speed sorting, tilt
tray sorters are a continuously moving train of
independent trays that move in a straight line and
recirculate in either a horizontal or vertical (over and
under) closed loop. Controls cause the tray to tilt and
discharge the load.

Cross belt sorter conveyor — Featuring short belt,
motorized conveyor sections whose orientation is
perpendicular to the main route of the main
conveyor travel, the load on each section is
propelled off the main line by activation of the short
section’s motor.

Activated Roller Belt™ (ARB) Technology —
Combining free-spinning angled rollers that extend
above and below a modular plastic conveyor belt,
products ride on the rollers’ surface. Activated by a
carryway surface below the belt, the rollers move
products selectively in the roller orientation
direction rather than the direction of belt travel.
This allows the conveyor to change the direction,
alignment, location, and speed of an item
independently, without rails or mechanical controls.
This technology is applied to sorting, singulating,
turning, switching, and aligning applications.
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CARE AND MAINTENANCE
OF CONVEYOR & SORTATION SYSTEMS

Ensuring that a conveyor or sortation
system will operate continuously at
peak levels of performance requires
routine care and maintenance. Every
manufacturer and supplier of
conveyor and sortation equipment
will provide a list of recommended
maintenance procedures and service
intervals specific to each unique
installation.

Generally, such programs include the
following practices:

Daily inspections to identify signs of wear or damage, including drips, leaks, debris, or
unusual noises

Routine performance audits to ensure operation continues to meet installation
standards and that transported loads do not exceed system capacity

Documentation of the dates problems are identified, how they are corrected, and who
performed the work

Monitoring of motors and drive train to ensure no parts are damaged or broken
Routine lubrication of bearings to reduce friction and wear

Adjustments to belt and chain tension, timing and tracking as needed to prevent
surging, jams, slipping or excessive wear

Inspection for and prevention of contamination, including dust, grime, abrasives, fluids
and other items that can compromise surfaces

Routine inspection of conveyor control devices (sensors, automatic identification
components, scales, and dimensioning systems) to ensure proper package flow,
identification, tracking, and data messaging

Stocking of critical or frequently worn spare parts

Proper training of on-site technicians in safety and maintenance procedures

Keeping informed about parts or systems that are no longer being manufactured or
soon-to-be discontinued
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CONVEYOR & SORTATION SYSTEM SAFETY MEASURES

Recommended Safety Practices

To keep both personnel and products safe during conveyor and sortation system operation,
there are a variety of recommended safety practices facilities should observe. They include:

Observe equipment capacity limitations. Conveyor and sortation installations are engineered
and constructed to meet specific application specifications regarding the size, weight, shape,
distribution, desired handling speed, and more. Prior to inducting new products into the
system, it is important that each be evaluated first to ensure adherence to those original specs.
If not, multiple problems can occur, including jams, motor overloads, belt breaks, items falling
between rollers, damaged product, or product falling off the conveyor—and potentially onto
personnel.

Don’t ride on the equipment when in operation. Advise personnel of the dangers—such as
injury or death—associated with climbing, sitting, standing, walking, riding or touching a
conveyor or sortation system when in operation.

Restrict operation and maintenance to qualified, trained personnel. Only technicians and
operators who have been trained in the use of the conveyor and sortation equipment should be
allowed to access its controls or perform service and repair procedures.

Lock out all power sources prior to performing maintenance. Prior to servicing conveyor or
sortation equipment, all power systems (electrical, gravity, hydraulic, air, etc.) should be locked
out, blocked or released. The same applies to clearing jams.

Utilize guarding. Make sure guarding and covers integrated into the conveyor or sortation
equipment is always in place and secure prior to operation.

Install barriers or floor striping. To prevent personnel from walking or working too close to
conveyor or sortation equipment, install safety barriers or paint warning zones on the floor to

alert operators to the potential danger of coming too close to the equipment.

Use controls properly. Do not modify or override conveyor controls. Ensure that pull cords and
emergency stops are visible and accessible.
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Safety Labels and
Signage

A series of standardized,
adhesive-backed safety
labels and posters are
available from the
Conveyor Equipment
Manufacturers
Association (CEMA) for
placement on and around
conveyor and sortation
systems. These visual cues
warn personnel about
potential dangers,
including:

e Hazardous area

e Hazardous noises

e Safe maintenance
procedures

* Pinch points

e High voltage

* Moving parts

e Guarding
requirements

e Contact avoidance
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ADDITIONAL RESOURCES

General Information

Conveyor and Sortation Systems (CSS) Industry Group
mhi.org/conv

CSS Conveyor Procurement Specification Standards
mhi.org/downloads/industrygroups/conv/specdoc.pdf

CSS Case Studies Exploring Conveyors and Sortation Equipment in Use
mhi.org/conv/casestudies

Conveyor Equipment Manufacturers Association (CEMA)
cemanet.org
College-Industry Council on Material Handling Education (CICMHE)

Taxonomy: Transport Equipment
mhi.org/learning/cicmhe/resources/taxonomy/TransEq/Conv/index.htm

Vertical Reciprocating Conveyor (VRC) Subcommittee of the CSS Industry Group
mhi.org/conv/vrclift

VRC Application Guidelines
mhi.org/free/4572

VRC Installer Guidelines
mhi.org/downloads/industrygroups/conv/vrc_installer_guidelines.pdf

Wikipedia: Conveyor System
en.wikipedia.org/wiki/Conveyor system

Safety Information

ASME Safety Standard for Conveyors and Related Equipment, B20.1 — 2015
asme.org/products/codes-standards/b201-2015-safety-standard-conveyors-related-(1)

CEMA Safety Labels
cemanet.org/safety-labels-2

CEMA Safety Posters
cemanet.org/safety-label-posters
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