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Grower 101:

Reducing

Materials Handling

Top: Belt conveyors help speed the movement of transplanted
containers from the headhouse to the growing area. Middle: A belt
conveyor on wheels that can be moved into a trailer reduces
considerable walking when loading or unloading. Bottom: This
80-ft. sectional belt conveyor is powered by a single electric motor.
(All photos courtesy of John Bartok, Jr.)
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Costs

Conveyors can speed materials handling and help control operating expenses.

By John Bartok, Jr.

he efficiency, capacity and versatil-

ity of most mechanized plant-han-

dling systems depend on the right

materials being in the right place at

the right time. Whether supplying
soil or pots to a filling machine or moving plants
from the growing area to the loading area, a con-
veying system can be a vital link between the
source of materials and the delivery point.

Conveying systems can be dedicated in that
they are designed to move only one material,
such as the pot conveyor on a potting machine.
They also can provide versatility by handling a
variety of materials, i.e., a gravity conveyor
that handles boxes and bales.

To do the job properly, a conveyor should
incorporate the correct principles for efficient
movement of materials. It should be “capacity
matched” to the input rate of your materials
flow. If it isn’t, it may cause a bottleneck, limit-
ing the efficiency of your system. It also has to
be installed and maintained properly.

Belt Conveyor

A belt conveyor works well for moving boxes,
bags, bales, pots, flats and bulk materials. Most
manufacturers have several styles, including
trough, flight and flat belt conveyors. For most
horticultural uses, a light- to medium-duty unit
will provide good service and is available in
widths from 4 to 24 inches and lengths to 100 ft.

A lightweight, self-contained unit with an
enclosed bottom works well for loading a truck or
moving a shipment of containers into an elevated
storage area. These units will support 300-400 Ibs.
easily and are powered by an electric motor.

Narrow-belt folding units are popular for
moving plants in the growing area, especially
where movable benches are installed. The con-
veyor unit folds to a convenient length for
transporting but can extend to 100 ft. or more.
One motor powers the entire unit.

A variation of the folding conveyor is the
extension conveyor. This conveyor type is
made up of one section with a drive unit and a
number of additional sections that can be
added to provide the desired length. It works
well for moving pots from one bench to anoth-
er when they need to be spaced or for loading
plants onto a long truck bed.

If bulk materials need to be handled, as when
filling a potting machine, a belt conveyor can be
fitted with flights or formed into a trough. This
works well as long as the material is not too
wet. Side rails and a hopper at the bottom can
be added to increase capacity. If the conveyor
needs to be moved frequently, a carriage with
pneumatic tires and a winch will make the job
easier. Where electric power is not readily avail-
able, a small gas engine can be used.

An assembly conveyor can be used for pot-
ting and transplanting. Filled containers are
placed on one end of a slow-moving belt con-
veyor. Workers, standing or sitting beside the
belt, stick plants as the container moves past. A
variable-speed motor is needed to adjust the
belt speed for different conditions. Production
usually is greater than with most other meth-
ods because workers do not have to walk to get
materials, and the belt paces the workers to
keep up with the constant flow of flats or pots.

Gravity Conveyors

Gravity conveyors are ideal for moving
boxes, bales and flats, either horizontally by
manually pushing the material along or
sloped down using the force of gravity. To
work well, the items to be moved must have
smooth, flat bottoms or else be placed on a
pallet or piece of plywood.

The original investment in gravity convey-
ors is a fraction of that required for most other
material-handling equipment. Used equipment
frequently is available. B
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There are two basic types of gravity convey-
ors: wheel and roller. The rolling surface of a
wheel conveyor has a series of small-diameter
skate wheels supported by a metal frame. Light
loads and items with solid bottoms work best
on this type of conveyor. When moving heavier
items, a roller conveyor should be used.

Spacing the rollers or wheels is important. A
rule of thumb is to provide a minimum of
three rollers or wheel axles under the shortest

item to be conveyed. This gives good support
and avoids excess vibration. Standard spacing
is 1%, 3 and 4 inches. The closer the spacing,
the more expensive the conveyor — but the
smoother the operation.

Load capacity also varies. Light-duty equip-
ment is designed to carry articles up to 50 lbs.
Medium-duty will carry items to 300 Ibs. Standard
lengths are 5 and 10 ft. per section. Sections can be
hooked together to form any total length.
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Accessories that will make a permanent
installation more versatile include curved sec-
tions, switches, carton stops, guides and turnta-
bles. Powered roller conveyors are available for
use with heavy items.

If you have a flat filler or potting machine,
you may want to use a roller conveyor at the
output end to accumulate the containers until
they can be loaded onto a pallet or cart. This
helps to smooth out the flow.
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Left: Roller conveyors can be used to accumulate plants from a transplanter or transplanting conveyor prior to loading onto carts. Middle: Lightweight roller conveyors can be installed to hold plants for
order picking. Conveyors are kept full by loading plants from the high end. Right: The low-cost trolley conveyor can move 10-30 flats at one time. Curved sections and switches allow movement between the

headhouse and greenhouses.
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Growing Trays

Available in many sizes
and styles to match a wide
variety of needs.

Travelling Irrigator

Custom-built to fit your
greenhouse or crop shelter
from the highest quality
component parts.

Plug Dislodger

Designed to accommodate
several sizes of plug trays,
using a common frame.

Vanc]ana Tube/ess‘ Seec[er

Sows entire tray at one drop.
Templates easy to change.
Will handle any tray size.

Growing Systems, Inc.

2950 N. Weil St. Milwaukee, WI 53212 * Ph (414) 263-3131

Fax (414) 263-2454
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Overhead Conveyor

An overhead conveyor can be
used to eliminate the time-con-
suming and backbreaking job of
moving plants from the transplant-
ing area to the growing area and
on to the shipping area. Using this
type of conveyor, one person can
move 10-30 flats at a time.

This system consists of tubular
or angle iron track suspended
from the greenhouse frame and a
trolley-mounted rack that is
pushed along manually. Because
the conveyor can move over
benches and plants, no additional
aisle space is required.

Before installing an overhead
conveyor, you should inspect the
greenhouse frame carefully to see
if it can support the extra load.
Curved sections of track can be
used to get around corners, and
switches are available to change
from one track to another.

Auger Conveyors

Use an auger conveyor if you
need to elevate granular materials
such as growing mixes, peat, ver-
miculite, sawdust or chips. In these
situations, augers are preferred to
other types of conveyors because
of their simplicity, low cost, dura-
bility and versatility. Operation
can continue at any angle.

The delivery rates and power
requirements of auger conveyors
are affected by the type of materi-
al, angle of elevation, auger diame-
ter, length, flight pitch and rotation
speed. For most greenhouse appli-
cations a 6- or 8-inch-diameter
auger works well if the material
has a low moisture content. A 6-
inch-diameter unit will handle up
to 25 yards of mix per hour at a 45-
degree angle. Power can be deliv-
ered by either an electric motor or
gasoline engine.

Along with filling flat and pot
fillers, augers can be used to keep
potting benches filled with mix.
The inlet is fitted with a hopper or
connected to a bin, and the mix is
conveyed horizontally along the
back of the potting bench. Spouts
located over each bench allow the
mix to flow out until the bench is
at the desired level.

When higher moisture content
material such as peat or soil mixes
needs to be conveyed horizontally,
a U-trough auger should be used.
Various feed and discharge sys-
tems are available.

Conclusion
Conveyors can speed materials

handling, while helping keep
your cost under control. They are
available in many sizes to fit most
needs and adapt to fit most horti-
cultural operations. These convey-
ors can free employees for more
skilled types of work.

John Bartok, Jr. is an agricultural
engineer and extension professor
emeritus in the Natural Resource
Management and Engineering
Department at the University of
Connecticut, Storrs, Conn. He may be
reached by E-mail at jbartok@rcn.com.
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