
By Lorie King Rogers, Associate Editor

Cartons, totes, pallets, components 

and finished goods can travel for miles 

on conveyor through manufacturing 

facilities, warehouses and distribution 

centers. Here’s a look at the most 

common conveyors used to transport 

products to their final destinations.

Keep
materials 

moving
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Conveyor is available in many styles 
and is used in countless applications. 
In this Equipment 101 article, Modern 
spotlights the basics of some of the 
most common conveyor types:

• Non-powered skatewheel and 
roller conveyor

• Powered, or live, belt and roller 
conveyor used in handling packages 
and other small products

• Powered chain and roller conveyor 
used in handling pallet loads of goods

NON-POWERED CONVEYOR
Non-powered conveyor, the simplest 
form of conveyor, uses the natural 
forces of inertia and/or gravity to keep 
products moving.

Portable sections of non-powered 
conveyor are often used for loading 
packages onto the back of an over-the-
road truck. Non-powered conveyor can 
also serve as takeaway conveyor for car-
tons coming out of an automated sorter, 
and it’s often used in workstations and 
pick modules where employees com-
plete their tasks and then push their 
work along to the next zone or station.

The two most common types of 
non-powered conveyor are skatewheel 
and roller.

Skatewheel conveyor
Only a little energy is needed to turn the 
small wheels of a skatewheel conveyor, 
and that makes skatewheel good at main-

taining the speed of a product. Because 
each wheel turns independently, skate-
wheel conveyor is also a good choice for 
the curved sections of a conveyor line.

Roller conveyor
Non-powered roller conveyor is com-
monly used for workstations and pick 
modules because it provides a better 
working surface and is often less expen-
sive than skatewheel conveyor. It’s also 
good at slowing the inertia of products 
coming out of a high-speed sorter.

Whether it’s skatewheel or roller, 
non-powered conveyor that relies on 
gravity to move product is still used a 
lot in the market, says Russ Devilbiss, 

sales manager for Carter Controls (www.
cartercontrols.com) and chair of the 
Material Handling Industry of America’s 
(MHIA) Conveyor & Sortation Systems 
industry group. The limitation with non-
powered conveyor, however, is control. 
“With gravity, you can’t control the force, 
and you always want to be in control of 
your product,” says Devilbiss.

POWERED PACKAGE-HANDLING 
CONVEYOR
When it comes to moving packages and 
other relatively small items, two styles 
of conveyor dominate the market: belt 
conveyor and powered roller conveyor.

Traditionally, belt conveyor has been 
used for transporting products, while 
roller conveyor has been used for accu-
mulating products. 

Another factor taken into consider-
ation when choosing between belt or 
roller conveyor depends on the size of 
the product being moved.

A variety of conveyor styles can be integrated into a facility’s conveyor system, 
ensuring the best solution throughout the materials handling process.

onveyor has been a staple in the materials handling 

industry for decades. As the demand for reduced cost, increased 

throughput and integrated automation grows, so does the need for 

conveyor systems of all types. 

C
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Belt conveyor
In traditional belt conveyor, an AC 
motor drives a pulley that then turns a 
long, looped belt. Underneath the belt 
sits either a bed of non-powered rollers 
or a sheet of metal known as a slider 
bed. The belt can be made of a variety 
of materials with a variety of surfaces, 
depending on the items it is intended 
to convey. 

For example, according to Ken 
Ruehrdanz, warehousing and distri-
bution market manager for Dematic 
(www.dematic.us), a belt surface can 
be smooth where you need to slide an 
item off a conveyor easily or ribbed to 
give it more gripping power, like on 
inclines and declines.

And, belted incline or decline con-
veyor can be used to move product 
from one level of a facility to another. 
Spiral conveyor is another way to move 
product from one level to another. If 
floor space is limited, spiral conveyors 
are often a good solution.  

Regardless, traditional belt conveyor is 
a simple, time-tested technology. It’s less 
expensive than powered roller conveyor, it 
provides a more stable surface, and it can 
convey a variety of products. Poly bags, 
envelopes and electronics are examples of 
products handled easily by belt conveyor 
that are often too small or too light to be 
conveyed directly on rollers.

Roller conveyor
Despite the advantages of belt con-
veyor, many of today’s distribution 
centers are filled with roller conveyor 
because it allows accumulation of prod-
ucts. Accumulation is a way to make 
the conveyor store product for a deter-
mined amount of time then released 
into an automated sorter or palletizer, 
for example. 

Zero pressure accumulation means 
products on the conveyor do not touch 
each other. Minimum pressure accumula-
tion, however, allows the products to make 
contact, but with a determined degree of 
impact that will not cause damage.

Powered roller conveyor falls into a 
number of different categories, depend-
ing on the way the rollers are driven. 
Three common categories are line-
shaft, belt-driven and motorized roller.

Line-shaft conveyor: In a section of 
line-shaft conveyor, a long metal shaft 
runs below the bed of rollers. Rubber 
o-rings connect the rollers to the shaft so 
that when the motor turns the shaft, the 
shaft turns the rollers.

Line-shaft conveyor is the least 
expensive type of roller conveyor. It 
has been in the market for a long time, 
but it has limitations. Even though 
line-shaft conveyor costs less, explains 
Don Erickson, director engineering 

for Automotion (www.automotion-
conveyors.com), it is parts-intensive, 
which leads to high maintenance 
requirements.  

Belt-driven roller: Belt-driven roller 
conveyor is driven by a belt (usually 
covered with a rubber or plastic pad) 
that runs beneath the roller bed, 
perpendicular to the rollers.  As a 
motor moves the belt, the belt moves 
the rollers.  Belt-driven roller is a good 
accumulator because it’s easy to create 
zones.  You can drop the belt away from 
the roller in any zone where you want to 
create accumulation.   

Motorized roller: Motorized roller is 
also known as internal motor or motor-
driven roller (MDR) conveyor. A section 
of motorized roller conveyor is divided 
into small zones. At least one roller in 
each zone has an internal motor that 
turns the roller. The rollers in each 
zone are connected to each other by 
rubber o-rings so that the turning of the 
motorized roller turns all the rollers in 
the zone.

The motors used in motorized roller 
are usually 24-volt DC motors. These 
motors use less energy than the motors 
used to drive other forms of roller con-
veyor and they provide less torque, 
making them safer, too.

Conveyor systems can move product quickly and efficiently through a warehouse or distribution center.   
The speed of handling depends on the product being conveyed.  
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Conveyor manufacturers
Package handling Pallet handling

Company Web Site Non-powered Roller Belt Roller Chain
Assembly-line 

conveyor

Ashland Conveyor 
Products

ashlandconveyor.com x x x

Automated Conveyor 
Systems

automatedconveyors.com x x x x x

Automatic Systems asi.com x x x x x

Automotion,  
a Wynright company

automotionconveyors.com x x x

Caljan Rite-Hite caljanritehiteus.com x

Carter Control Systems cartercontrols.com x

Dematic* dematic.com x x x x x x

Durr durr.com x

Fives Cinetic fivesgroup.com x x x

Flexible Material 
Handling

flexmh.com x

FMC Technologies fmctechnologies.com x

Hytrol Conveyor hytrol.com x x x x x

Industrial Conveyor industrialconveyor.com x

Industrial Kinetics iki.com x x x x x x

Intelligrated intelligrated.com x x x x x

Interroll interroll.us x x x x

InterSystems intersystems.net x x x x x

Knapp knapp.com x x x x x

QC Industries qcindustries.com x

Roach Conveyors roachconveyors.com x x x x x

SI Systems sihs.com x

Southern Systems ssiconveyors.com x x x x x x

Swisslog swisslog.com x x

TGW Systems** tgw-group.com x x x x x

TKF tkf.com x x x
*merged with HK Systems in 2010; **merged with Ermanco

Because each zone of rollers is pow-
ered independently, the zones can be 
configured to run only when a pack-
age is present. This on-demand fea-
ture increases energy savings even 
further and decreases noise—both are 
important factors when the end user is 
addressing economics and ergonomics.

Motorized roller doesn’t move as fast 
as the other forms of roller conveyor,             
because it’s a smaller, low-voltage DC 
configuration is designed to power only 
one zone, but it offers better product 
control and is easier to maintain. 

The upfront cost of motorized roller 
is higher than other forms, but as usage 

goes up, price of the components is 
coming down.

With any roller conveyor, there’s a 
basic rule of thumb: “You want three 
rollers under your product at all times,” 
explains Devilbiss. Two rollers might 
create a wobble when the product hits 
a gap, but keeping the front, middle 
and back of a product supported will 
provide a smooth ride.”

Segmented belt conveyor
The invention of motorized roller con-
veyor has led to the development of 
segmented belt conveyor. A section of 
segmented belt conveyor is essentially 

a section of motorized roller conveyor 
with a few feet of belting wrapped 
around each zone of rollers.

Segmented belt conveyor combines 
the accumulating power of roller con-
veyor with the stability of belt conveyor, 
resulting in excellent carton control. 

Controlled flow conveyor
Another newer kind of conveyor is 
known as controlled flow conveyor. A 
hybrid between non-powered gravity 
conveyor and MDR, controlled flow 
conveyor skews product to one side 
then singulates it out on the decline at 
a controlled rate.
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“Additional advances are still find-
ing their way into different aspects of 
MDR systems,” says Kevin Kleuber, 
product manager at Intelligrated (www.
intelligrated.com). “With a controlled 
flow conveyor system, the declining 
conveyor uses gravity which allows for 
product accumulation at a lower cost 
than traditional belt conveyor.”

POWERED PALLET-HANDLING 
CONVEYOR
Pallet-handling conveyor is often used in 
conjunction with automatic palletizers or 
automated storage and retrieval systems 
(AS/RS). There are two basic types of 
pallet-handling conveyor: chain conveyor 
and roller conveyor. Both can handle 
heavy loads up to 4,000 pounds and both 
are relatively slow, typically handling just 
four pallet loads per minute.

Pallet-handling chain conveyor
Chain conveyor is a simple technology 
that uses motors to turn two, three or 
four strands of heavy-duty chain. The 
pallets ride directly on the chain. Chain 
conveyor is less expensive than roller 
conveyor, and it’s best suited for captive 
systems where pallets are a uniform size 
and in good condition.

Pallet-handling roller conveyor
Pallet-handling roller conveyor looks like 
the roller conveyor used for handling 
packages, but the rollers are wider and 
thicker. Most pallet-handling roller con-
veyor is chain-driven because the drive 
method is the toughest and hardiest.

Chain-driven pallet conveyor works 

differently from chain-driven package 
conveyor. Instead of running beneath 
the rollers, the chain runs along one 
side of the roller bed. Each roller is 
connected to the chain with a sprocket. 
The conveyor is divided into small seg-
ments, and each segment has its own 
AC induction motor. This segmenta-
tion allows for better control and allows 
some accumulation of pallets.

The use of internal DC motors to 
drive pallet-handling rollers is available, 
but growing slowly mainly because the 
advantages don’t justify the cost. “MDR is 
expensive,” explains Kleuber. “With pal-
let conveyor, the MDR advantages aren’t 
worth extra money. Traditional conveyor 
can get the job done at a lower cost.”

Conveyor flexibility
Containing costs throughout a facil-
ity is a real and constant challenge. 
Thanks in part to the modularity of 
the components and the ease of inte-
gration, today’s conveyor systems can 
have a long life cycle, which translates 
into savings.

In any manufacturing facil-
ity, warehouse or distribution cen-
ter, flexibility and scalability are the 
name of the game, says Clint Lasher, 
president of Wynright Engineers & 
Integrators Division (www.wynright.
com). “Materials handling equipment, 
including conveyor systems, have to 
adapt quickly to an end user’s needs. 
Customers want systems to grow with 
them at their rate, so it’s up to sup-
pliers to design and apply modular 
products that are easy to integrate and 
that can scale a system up to handle 
increased flow or additional box sizes 
when necessary.”  M

Many manufacturing plants need to 
convey items that are too big and heavy 
for pallet conveyor. The heavy-duty con-
veyors designed to carry these loads are 
often driven by chains embedded in the 
floor or ceiling of a facility.

One of the simplest of these convey-
ors is towline. A towline conveyor con-
sists of a chain buried in a channel in 
the floor, a wheeled cart sitting on the 
floor above the chain, and a tow pin 
that attaches the cart to the chain. As 
the chain advances, so does the cart.

Subassembly towlines can feed 
into a main towline conveyor that 
can handle up to 100,000 pounds. 
Its most common use today, says Bill 
Casey, president and chief operating 
officer of SI Systems (www.sihs.com), 
is in vehicle manufacturing where 
low-profile carts carry the frames of all 
sizes of vehicles —from lawnmowers to 

military vehicles—through the assem-
bly process.

The basic mechanics of a towline 
conveyor are simple and haven’t 
changed much over the years. What 
has changed, says Casey, is the fixtur-
ing on top of the cart transporting 
the vehicle and the controls. An RFID 
reader downloads instructions at each 
workstation that guide the worker 
through the manufacturing process, 
including identification of the correct 
parts and detailed tooling instructions. 
“You can take a simple towline con-
veyor, marry it with intelligent controls, 
and you have a very sophisticated sys-
tem,” says Casey.

Another conveyor popular on vehicle 
assembly lines is overhead power-and-
free conveyor. Modern’s Equipment 
101 Series will cover the basics of over-
head handling in our December issue.

Over-sized conveyor

Belt conveyor provides a stable 
surface for transporting small and 
lightweight products.

modern Equipment 101: Conveyors
A primer for warehouse/DC managers


