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Overview of

Conveyor System Design

Flat-Flex* Belts: Solutions To
The Entire Range of Conveyor Needs

Versatile Flat-Flex belting technology i prefemed in
oany induostries such  as fopd  processing,
electronics, baking, pharmaceutical, conferionery,
automotive,  vepeer and  lextiles, Original

Equipment Manufachurers ((QEMs) specify our Flat-

Flex product as the belting component in their

processing eguipment for a wide varety of

applivadons n these industies

The umicjue Tealures of Fla-Flex convevor belling
offer numerous henefits that inerease producaviny,
helfp dconain costs and improve overall product
guality. Here are just a few of the reasens 10
consider Flat-Flex conveyvor belting in vour OEM

equEpment desips:

. Largest proportion of open-mesh area

available In any bell—up 1o 83% —greatly

improves efficiency. in cooling, coating, draining,

heating and drving applications.

Smallest diameter end-rolle and drve moliz m
the processing belt industry - down o 1.2mm

diameter end rolls and 32mm diameter drive rofis

tSee Table 1) - means even VOur mios

products aré handled gently and easily witt

exatreinely tight transiers,

A no-slip, positive drive engages the entire
width of the belt, eliminating the nesd for

complicated racking mechanisms.

USDA approved or direct 1o0d contact no
hidtden crevices make our bells easier to clean

and mainiain,

Very low belt mass means easier handling
and redvoced power 0 dove the belt, resuling
in lower operating costs, plus the belt absorbs jess

heat during operations.

-——— [irection of travel
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This exampla of an S-drive
conveyar layout is used for
illustration throughout.
Alternative layouts are
covered on page 10
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Major Design Considerations

Looking at the entire conveyor system, key [ssues
in the areas of Product, Process, Application and
Mafnrenance must be addressed, These include;

Product

* Size, shape, weight, need for support These
izspes define Delt requirerments and prevent the
product falling through the mesh. Each belt also
fas a limitation on the load that can be

conveved with normal relialality.

Process

* Draining. cooking, cooling, coating, cuting,
dryving processes often have requirements for
minimun contact, beuter spray-through, heat

penetration. or reduced shadowing effect.

+ Temperature exposure  You should always
consider the effects of lemperature variations in

the conveyor drouin such as the coefficients of

thermal expansion for unlike marerials

Application

= Safe Operation Smaller picches will help avoid

Lrzpping fingers:

* Transfer needs The product may reduire a vesy
tight mansfer. This influences the tvpe of wansier

design you choose.

= Throughput speeds A belr should be selected with
reand 1o ts meommendid masitim speed.

* Throughput requirernents This defines (e widtl
and length of processing conveyors, amd load on the

bett (=22 Tablz 1)

* Spedal regquirements biclines/declines, product

spparation; elovating the product, will require

specially desipned belis:
Maintenaice

* {leanability Compliance with DSDA regulations

= a major facuor o ood processing applications,

* Accessibility Easier belt replacement, Tepair or

attfustrment will save costly prochaction down-time.

A Flat-Flex Balt

B Transfer Rollers
C Transfer Roll Shaft
O Orive Shaft

E Sprocket

F Blank

G- Reverse Bend

H Catenary Take-up
I Grooved End Roll
J ‘Eross Tie Rod

K Wear Stnp

L Single Loop Edge




Belt Selection Critena

Pitch and Wire Diameter Belt Operating Temperature
Flat-Flex conveyor belting is available in wire Temperalures up to 400°C may De accom
sizes DLBOmm to 4mm and in pich gizes from medated depending upon conditions.

5 25 - application determings - : .
1.5mm to 25mm. Your application dete Edge Consideratipns

the choice of belt,

3 Standard edge configuration is a single loop edge

A 1 P
Strength Considerations For demanding applications, a double loop edge
Determine product load on the bel in Kg-'m3 and option reinforces the outside edge of the bel

> onl v helting using 0.59mm o
also the maximum tension per joint (see Tahl \available only on belung using i

127mm diameter wire]

for maximum load and tension for each

belt specification).

HOT TIP: R’EH SiZE‘

To maximise Flat-flex = available in

beit life and widths ranging from

rEEinGE- MalFIEnEa 28mm 1w 4.5 maires. In

select the largest . Single loop edge Doubialocp edge

determining beit width,
diameter wire

that meets your

allow suificiem clearance

. with zide frame - Gmm (0
requirements. .

12mim on cach side for belts up

1o 00 wide; 20mm for wider

belts, In determining beh  length,

remember 10 consider the complete cincuit,

inchudimg reverse hends.
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approved for direct food

increase the number

of joints - the more contact]. music wire (high
spaces the stronger tensile strength carbon
the belt, steed) or high carbon steel.

A Flat-Flex belt

B Z-Bends o

C Pitch {centre to centre distance
petween strands)

0 Forward Bend/Transfer




Special Belt Requirements

Wire Belt engineers can help you with spedizl applications -
conveying up inclines, maintaining product sepzration,

minimising point contack or keeping product in line.

Compound belts incorporate specially formed strands in
predetermined locations in the belt. ‘Flights’ are availables in
standard and custom shapes. Different shapes can be mixed to
create quides or ‘pockets’ that isolate easily damaged
producis.

Aligned belts are used to convey products in specific rows.

Crowned belts: Since belts may curl under high heat, belts can
be pre-stressed in the opposite direction to maintain a flat
surface during operation, Reverse crowns are used for “hold
down” apptications, such as the conveyorised fryving process

preventing belt “sag’.
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Reverse Crown (Deep Crown)

reverse. crown helt
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Positive Drive
for Flat-Flex® Belts

Driving The Belt specifically designed for Flai-Flex should net be

used as they may cause the belt 1o surge, jump
Flar-Flex belts are designed 1o be positivelv driven A
elis are desiane | teeth, and result in premature failure.

by our specially designed sprockets. Whensver

possible the drive should be positioned so the Correct sprocket. seleclion is a functon oft amount
lcaded portion of 1he bell is pulled, parmicularty of reom  avallable for the driver speed
with longer conveyors. The belt should wrap the requiremnents; the length, width and loading of the

drive sprockels wough 1807 of the sprockst conveyor belt. Larger sprockets are needed for
circumference, Use of a single drive shaft per belt more demanding applications

circuit is recomimended., SlJJ."BCkEI Matetials
I

Sprocket Selection : s
P 14305 stafnless seeel s highly recomumended for

Wire Bell manufactures 2 wide all applications, Tt is FDA approved

HOT TIP: range of drive sprockers. Wire . _ L
B P Polyacetal Plastic i usaally preferred for light

Selecting the belt standard sprockets (see e :
; PR loads. is limited o operating temperature range
largest practical Fable: 2] are designed % i :
. ) B [-40C 10 6520, amd 15 FOLA approved
standard size specifically to drive Flag

sprocket provides
positive drive

and longer

belt life,

Flex belts smoothly and

efficiently. Sprockets not
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Blanks are u=ad 1o complement sprockets and a5 bell
supports. When used on the same shafl

with ‘.'h[.'l"f_,*{.'{l'_" , blanks must be

HOT TIP:
For good belt life

the same L'I!J.l‘fli."[l’_*l as e oo

diameter of the sprockers

Sprocket Placement
and Drive Shaft Assembly

In order o drive the belt with even teasion, al

chets must support the same strand, A keved

it iz criti — shaf = areathv i lining g 3 fge i the
it is crifical that (a0e Table 1) greatiy in lining up the teeth of the
teeth be lined up sprociet-and is capable of handling greater loads.
across the width of the Shait Selection These sprockers are arranged in pairs as shown in
belt, and also that drive the clagrams:

Shalt deflecton should
components be posit- SR HER IO,

ioned 3-5mm away
frem each ‘2’ joint to
allow the belt some

b less than 1.5mm on

A

all shafts 10 prevent
undue belt sirain. When

n douht contact a Wire Belt

sprockels are usvaily placed in odd numberad

spac

ntet

ces 10 allow use of splicing clips withouwt

fering with the sprockets; If clips are never

side-to-side Lsed, placing sprockers in even numbered spaces
motion, engineer (o determine comect ['Alrernative' Style) iz acceptable
shatl size, However, vou should pever mix
fie twior arms 1ETITS.
tHe two arrangements
HOT TIP:
) : : Orive sprockets
Note: If vl have a ven wide comasvor, Wire Beli

cafn Dewe ol
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SpTOCReTs 1 accommodate a larger

may be keyed -
especially for wider
CONVEYOrs.

Sprocket Arrangements

Altemative
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Calculating the number of sprockets

ne number of sprockets required to. drive your |'5| depends on the number

» !

of spaces across the belt. Here's how to calewiste §

1 Belis with a single loop edge need one less sprocket than the number of
belt spaces. plus two blanks.

2 Drive shafts for double loop edge belts should be et up *Altemative’ style:

se5 only two

3 Note: Two exceptions to these rules: A) 3 sitgle space pel
(2] sprockets; B) a three space:belt requires four (4) drive sprockers and

zriks., e

non




Transfers and Support

Considerations

Transter End Arrangements

To facilitate transfer of product to/from other
process machinery, rollers may be wpsed at
each end of 1he conveyor, Rotating end rolls
are preferred Decause belt wear is less.
Grooved end rolls (zee G helow] or ree

turning transter rolls [see o below) zhould
be used where possible Lo ensure positive
tracking and minimise wear at the bell joints.

Smaller rolls should be braced or suppored 1o
prevent deflection:

Blank tvpe end rolls may use one or twa pairs
of sprockets along with blanks to assist the roll
in mrming and to provide belt aligniment. Belts
wider than 1200mm should wse extra
sprockets in the centre. Anv exira sprockets
added should he evenly distributed across the
width of the belt,

N *filllll/ :”u‘fiifpb

For the tightest transier requirements, a
grooved nosebar may be used (o keep the belt

tracking properly.

(See Table 1 for minimum diameters)

Grooved nosebar
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Bell Supports for Conveying Surface

Support required for Flat-Flex wine
belts depends upon the load

HOT TIP: :
Mever drive belts carried, tvpe of produce
at reverse bend comeeyed, and the process,

because the pitch of 1+ e helt needs Lo be

the'beit is (MIESSEE fully supported, use a

";::_u:;::::r:m slider bed of longitudinal
B

mesh correctly rails centred in each ar
with 5 prl-mkets.- every other space across the

bele  widih,  Ultra-High

Molecular  Weight  [UHMW)
palvethylene bars work well for
temperatures up o abouwt 30°C; otherwise
staindess steel rods or high temperature plastics
are needed. Alwavs support the outside spaces of

the belt to minimise metal fatigue,

To reduce iricion and prevent surging in the
balt circuit. be sure the wear strip surface is
smooth. Also, the end of the wear strips
should be rounded to prevent the belt wires
from carching, Angle the supports in a
maodified herringbone partern or staggered

patiern to provide even wear,

W

C Cross Tie

D Wear Strips

A Transfer Roll Shaft E Grooved End Rell
B Transfer Rollers F Belt Spaces (1-5)

Belt Supports for Return Path

The return or slack side of the belt

can be supported on freely

BT Tk, turning smooth rolls spaced
Hever put 3

: at 0.6m to 1.2m intervals or
supports under

ith longitdi s
the 7-bends: wear with longituedinal strip:

strips should be

placed between For situations where the
belt joints to belt changes direction
minimise wear le.g. a transition from {lat
and 1o assist to an incline)l use UHMW
tracking. hold downs to assist in racking,

<— Direction of Travel
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Conveyor Layouts and Tensioning

Techniques

Drive Location

The belt circuit is a major design consideration
for vour convevor, Generallv a simpler circuit
means longer helt life. Some convevor lavouts
are iltustrated below,

Noter A simple conveyor lavour can be nsed

if discharge of products over the drive

sprockers is acceptabile,

simple comveyor ayaut

Reverse Bends

A reverse bend occurs when the

belt flexes in the opposite

HOT TIP:
Dresign using
thi largest size
possible in all
end rolls, drives,

direction from a transfer.
This is normallv for rake
UpE Or (0 INCTease Wrap

around & drive shan. 1t is

and roverse good engineering practice
bends for _

maimumsic o use the largest diameter
lifa possible for all changes in

direction of helt path. The
reverse bend diameter is normally 10

times pitch.

Freferred 5" drive conveyor lavout

Optional "5" drive conveyar lavout




Tensioning

Flat-Flex 15 a low tension belt and control of
beli length is vital to maintain

correct tension.

HOT TIP:

Never over-
tension your belt
(see Table 1 for

s only the lowest tension
needed o engape the drive

sprockets properly.

maximum

tension force

per joint for All convevor circuits showld
your beit have provision lor adjusting
size) belt tension and to facilitate

installation of the belt, |If excess helt
length accumulates loosely on the return path the
belt may slip or jump off the drive sprockets.

Take-up of slack can be done in several wavs:

* The simplest method is to allow the belt 1o sag
on the retumn side of the belt civrcuit (called a
‘catenary’l. The weight of the belt itsell keeps the

needed tension on. the drive shaft,

This is the preferred approach for

HOT TIP: tensioning Fla-Flex,
Ruie of Thumb:
Catenary sag o .

g For the applications where
should be 50- PE o
100mm for a-catenary Is nod practical,
O00mm betwesn  We recommend a graviny
support rolks: take up. This is the case

especially il the belt will be

subjected to considerable variations

i temperature, | Temperature aifects belt
length - if a belt goes through an oven or irver.,

its length is extended).

* Manual or 'screw’ take-ups provide easy

tensioning adjustment for short cotiveyors.

* For long conveyors, with appropriate
drive arrangements, 'spring’, 'hydraulic’ or
‘pneumatic’ type tension adjusiment are

somerimes used,

Center Drive ——

M
=]
(1!}
=
()
=]

take-up (No mora than 180° wrap)

Center Drive ——»

—_— =
0/0
Reverse Reverse

Bend  Gravity Bend
Take-up

C

1 with weighted roller far vanang
= sppbications,




Table 1: Standard Belt Data

This is an extract irom our full range oi Flat-Flex® belting

Pirch & Wire | Nominal belt | Avemge Max. bl M beht Coronevnl Transie Ml e Swend
el s [ e T T FPr i, - i i s | fimed i
CRamcter |.|.-I.|.|-.I?i‘\"~ | weight per Imaed ey T e Min Croave I-enl. ur. B & - r &
joinr {mum) 5. metne 5, EEaE e ol e | Depth Gl (man) potimmer | e [
Ihae.| kg™ Phewinns} [rity) nctcles helt il
o i ¥ et .
| Clasranie) ELp-
1,24 % .89 ¥4 1.3 | & 123 k2 in 13 -5 7l
VAl e 127 3.2 ot | -1 5 "] an 43 nean 7
SEExD BT Tt |0 T TR2 2 35 C E e
&0 5127 32 L4 4.4 =5 (& 4 & e T
B 35w | 59 ad 19 45 i 1 4 B ¥
G233 s TdD EEG x? 7 534 i) | B4 o £
TAE N LT 3X 15 HE 14 + 73 i =
26 157 i.1 25 .o be.7 ] | 73 i
A0 x L0 5.2 A5 A5 9 15 ] h 1-25
120w 183 1.5 2 293 50.0 24 T 120 1- M i}
TalA L5 1 28:3 S0.0 L) O 127 0-20 £l
|
kRl o R i 250 34 18 05 127 2 75
MW 32K L5 2.8 b IR0 *4 AN ha a3 1% &5

Assuming correct bell support and subject to limiting belt ténsion

Recommended for optimum belt life

Other beltings also available - Contact Sales Dept. 01795 421771

Table 2: Selection of stock sprockets & blanks for
Flat-Flex® belts

Mote: Belt Width available up 1o 4.5 merres

Muich Wire lia Crarside Bia, (A Baont ha (8] Bate [T [C) | M, nf
[mumn} {mm) [mm| mm] (mm) * Tieth
154
1.00 50,80 36,99 20 Al
127
s0.80 29 2
Sl Rk | 7620 I i
Leg 7620 2R a?
085 508D 209 Rl ] 22
1. 45 1.0 .20 e 3 20 35
127 2N TEA2 2% ih
18] 12
2l 20 "lmpenial equaivalent
1.27 15 20 atso stocked
726 e 2H 22
L:57 xn RR . o ¢
3z an Outside diameter
— — f blank = Root
o 2 1t diameter of sprockst
k270 Lt £3 1L
1.34 bTE I7 :
33 17 Standard Material
Availahle:
.32 1.3 pLi £5.33 2d i 1) Polyaceial
i 3 T6.20 65.53 5 H
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(2] Stainfess Steel




