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n ry, gronulor solids con be conveyed in o number of woys.
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differentiol-motion conveyor. The voriobility in the design ond
performonce between the two Vpes stems from the differences
in the kind of motion required to move the moss in one direction.
The most significont difference between the two solids-conveying
systems is the presence, or obsence, of motion in the plone nor-

mol (perpendiculor) to the plone of the conveying surfoce.

Angular-pitch vibrating conveyor
ln its simplest form, the ongulor-pitch vibroting conveyor consists

of o trough with o mechonism to oscillote it. This type of conveyor
con typicolly be either o "brute-force" typ" or the noturol-frequen-
cy type. The moiority of ongulor-pitch vibroting conveyors require
vibrotion isolotion to prevent importing unwonted vibrotions to the

surrounding support structure. The typicol operotionol frequen-
cies of these conveyors ore from 5 to 60 Hz, with common pitch
ongles from l0 to 45 deg. Typicol pitch displocements con ronge
from 0.03 I25 to I .5 in.

A brute-force Vpe vibroting conveyor is one thot relies strictly
on importing o force to o moss to ochieve on intended disploce-
ment. These ore the leost energy-efficient of the vibroting convey-
ors, but generolly hove o lower initiol cost. This Vpe of conveyor
ollows for speed (flow) odiustment during operotion. Brute-force-

style conveyors must be isoloted from the surrounding structure

ond ore generolly shorter in length thon other Vpes.
The noturol-frequency Vpe vibroting conveyor utilizes the

resononce frequency chorocteristics of o spring system to

reduce power requirements, os well os the forces required to
be introduced into the system to operote. These ore the most

energy-efficient of the ongulor-pitch vibroting conveyors. These

Vpes of conveyors con be either unbolonced (eorth-onchored),
frome-bolonced (requires isolotion from surrounding structure) or
dynomicolly bolonced (utilizing on equol opposing moss).

Noturol-frequency vibroting conveyors employ o simple
hormonic motion (thot is, sinusoidol) directed olong o line thot
slopes upword in the direction of trovel. This line is colled the

line of oction (Figure 1). This type of conveying oction will strotify
the porticle sizes being conveyed, which mokes them o good
resource for screening out oversized ond undersized porticles
from the conveyed moteriol. The pitching oction of these types of
conveyors, however, con degrode frogile products.

Horizontal-ditferential motion conveyors
With horizontol differentiol-motion conveyors, the differentiol-
velocity motion (hoving different meon velocities ond peok oc-

celerotions through eoch holf of o cycle) con, through differentiol
friction, couse movement of the moss or obiect in the direction of
the lower meon velociV of the conveyor trough. The line of qction
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FIGURE l. Angular-pitch vibrating
conveyors use a "tossing" motion to

propel the conveyed mass in the
desired direction
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FIGURE 2. Horizontal ditferential-motion
conveyors use friction to move the mass

through the trough, and are known for their
'ogentle handl i ng" characteristics
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moy be porollel to the conveying surfoce. The moss will slide
olong the surfoce in o series of sequences, os shown in Figvre 2.

The horizontol differentiol-motion conveyor does not ogitote or
domoge the product being conveyed. The horizontol lineor mo-

tion of this type of conveyor will not mix or strotify the conveyed
moteriols. Even though it is o friction-dependqnt Vpe of conveyor,
scuffing or morring of the moteriols is generolly not observed over
long conveying runs. These conveyors qre known for their "gentle
hqndling" chorocteristics.

Horizontol differentiol-motion conveyors do not rely on system

resononce or frome-mounted reoction forces to operote. Opero-
tionol frequencies generolly foll into the 2.5 to 6 Hz operoting
ronge with displocements of 0.75 to 3.0 in., depending upon
the opplicotion. Frequencies con be odiusted during operotion to

control the conveying velocity.
Horizontol differentiol-motion conveying systems ore generolly

suspended using o pendulum-type support system (either obove
or inverted below the conveyor trough). Supports con be ploced
up to 20 ft oport ond the conveying troughs con be in excess

of 200 ft long. lnertiol force generotors (drives) con typicolly
be ploced ot either end, obove or below the conveying trough
ond con convey either uni-directionolly or bi-directionolly. These

ottributes moke this type of conveying method very cost-effective
for longer distonces.

Determ i n i ng conveyor type
The following is o set of questions thot con help determine the

best conveyor type for o specific product opplicotion:
o ls your product frogile, cooted, dusV or ogglomeroted? -+

horizontol motion
o Are you moving product of o high trovel rqte? -+ noturol

freq uency
r Whot is the conveying length (over

motion
. Do you need to convey uphill (0 to

quency

3O-ft long)? -) horizontol
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o Are wide temperoture differences expected?
tion

o ls your product wet or sticky? + noturol frequency
. Do you hove heovy surges in your product flow? -) horizontol

motion
o Do you need to screen the product? + noturol frequency
o Do you hove restricted spoce for the moteriol pon? + horizon-

tol motion
. Are sonitqtion issues importont to /ou? + horizontol motion
. Do you need frequent stort-stops? + noturol frequency
r ls pon weqr ond noise o concern? -) horizontql motion
o Are wide-ronging vorioble speed or reversing modes needed?

-) horizontol motion
o Do you need to spreod your product to uniformly feed o dryer

or cooler? -) nqturol frequency
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