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Technicsl Report 5045 was drawn up by Technical Committee ISO/TC 101, Continuous mechanical handling eq yipment, and
approvefl by the majority of its members. The reasons which led to the publication\of this document in the form of a
Technichl Report are given below.

The aim| of this Technical Report is to give examples for safety at nip points between belts and pulleys and betwgen belts and
idlers fof all belt conveyors.

This Technical Report incorporates sketches which show in principle thow sufficient safety can be achieped, without
excludirlg other methods which give the same safety factor. As thiss‘a-subject that cannot be considered as sfiitable for an
International Standard, it was decided to publish the document as a-Technical Report.

1 SCOPE AND FIELD OF APRLICATION

This Tekhnical Report deseribes safety techniques for guarding the dangerous nip points of belt conveyors,| which occur
betweer] the belt and its pulleys or idlers.

It supplements the vasious International Standards dealing with safety of continuous mechanical handling equipment. (See, in
particulpr 1ISO 1819'and I1SO 1821. Nomenclature of equipment is given in 1SO 2148.)

2 REFERENCES

ISO 1819, Continuous mechanical handling equipment — Safety code — General rules.
ISO 1821, Continuous mechanical handling equipment for loose bulk materials — Belt feeders and conveyors — Safety code.

1ISO 2148, Continuous handling equipment — Nomenclature.

UDC 621.867.2 : 621-783.3 Ref. No. ISO/TR 5045-1979 (E)

Descriptors : materials handling equipment, continuous handling, conveyors, belt conveyors, safety requirements, safety devices, dragging
drums.
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3 DANGEROUS NIP POINTS

3.1 The most dangerous nip points on belt conveyors occur when the belt is reversed or deflected. Typical examples are
shown in the following illustration.
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@/ \ Snub pulley

Tail pulley

Bend idlers Snub pulley

3.2 When there are additional reversal or deflection points on individual sections of the lconveyor, the nip pointk to be
guarded are typpically as shown below.
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Gravity tepsion gear Extended throw-off Double pulley drive

3.3 Reversible belts have additional danger points, namely, the in-running nips which were previously run-off point§ of the
pulleys; these points are shown in the illustration below.
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4 SAFETY MEASURES FOR BELT PULLEYS

the belt of 180°.0r more. Operating conditions, and the method of tensioning, must be taken into account when dgsigning

Intakes betwden thecbelt and pulley are very dangerous, owing to the considerable forces exerted, and the arc of COqtact of
guards, which

4. 4l gy |
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4.1 Direct safety measures for the nip point

If the type of material conveyed permits, it is preferable to insert devices at the danger point, since the devices protect the
danger point directly. They also permit good visual inspection during operation and need not be removed
during repair and maintenance work.

Complete protection is given only when the leading edge is carefully designed, undeformable, and entered as deeply as
possible into the nip point.

Guards of solid section may not be used with rod or mesh belts where the mesh aperture or the rod spacing exceeds 10 mm,
nor may they be used with bar or cage pulleys in reversible conveyors. For non-reversible conveyors, such solid section
guards made from formed sheet as in 4.1.2 are suitable for use with bar or cage pulleys (see also 4.4.2).
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4.1.1 Soiid packing material guards

These are especially suitable when transporting unit loads, since the delivery point is easily accessible.

They arle only suitable when the pulley periphery is smooth and complete.

The angle € must be greater than 45° for a smooth pulley and greater than 60° for a coated pulley’since otheryvise there is a
danger pf an intake on the lower side of these guards. This can be avoided by using a guard of_the appropriate shape or by
adding § strengthener of triangular section.

————————
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It is possible to make the guard suit a troughed belt conveyor by réducing the length of the guard or by approprjately shaping
its uppér side.

4.1.2 Pheet metal guards

These must have reinforcing)side pieces carried around the edge of the pulley. For bar cage pulleys the distance a must be
greater[than 80 mm.

4.1.3 M. S. sections of adequate dimensions

These may be positioned at the in-running nip and with the inside angle filled or covered with sheet shaped to the pulley
surface. T-sections can be easily adapted for this arrangement.

g
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4.2 Enclosed tension gear

This consists of a sheet metal guard integral with the side guards which themselves include the pulley bearing guards : all the
edges are rounded. No re-adjustment is required after tensioning the belt.

4.3 Sliding suffaces
In the box-shaped conveyor frame made from standard materials, the sliding surface is pushed forward as far as the nip point.

Where edge reipforcement is required, it is recommended that the edges are flanged by stampjng,‘and not folded throygh an
obtuse angle (sg¢e illustration).

Incorrect

N

At take-up pullgys, part of the sliding surface should be-arranged so that it can be adjusted.

4.4 Protective|cladding.between the stringer rails

4.4.1 Side coversbetween upper and lower stringers with rounded or flanged edges

The distance between the rear vertical edge of the guard and the pulley axis should not be less than the value e given in
table 1 (see annex), which sets out minimum values for various diameters.

!
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4.4.2 Short side panels with a transverse panel which occupies the space between the two strands of belt

These are recommended for the protection of pulleys of cage or spiral construction.

4.4.3 Guards on the upper side

In addition to the side guards described in 4.4.1 and 4.4.2, guards on the upper-side are necessary if there is a|possibility of
access fo the nip point over the stringer. There must be no carrying idlers(beneath the guards shown in b) Lnd c). These
types afe unsuitable for conveyors carrying unit loads.

4.4.4 Guards preventing access from the side or from above

The shape of the guard edges and the distance between the rear vertical edge of the guard and the pulley axismust comply
with 4.4.1.

The distances for the prevention of access from above are set out in table 2 (see annex).
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4.5 Protective casings

4.5.1 Cover hoods of sheet or mesh
The distance between the edge of the hood and the pulley axis should not be less than the value e given in table 1.

The distance [ between the conveyor belt edge and cover hood should not exceed 80 mm; otherwise the distance m from the
lower edge of the hood to the nip point should be approximately 800 mm. Sharp edges should be avoided.
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4.5.2 Fixed gard over the lower belt strand as far as the pulley skirt, also préventing access to the lower nip point

The minimum [ength of the guard measured from the pulley axis must not'be less than the value e given in table 1. The ¢nd of
the guard shodld be turned upwards to be in close proximity to the pulley skirt. In the case of portable or mobile conveyors,
and in any othgr conveyor where A exceeds 300 mm above the flogr; the lower part of the guard should be flanged inwards to
prevent access to the nip.

4.5.3 Feed hoppers'with side walls bolted to the conveyor frame

The distance from the pulley axis to the front of the side walls should not be less than the value e given in table 1. If the
dimension h exceeds 300 mm above the floor, then the lower belt strand should be guarded (for example by the method
already shown in 4.5.2).
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45.4 Guard covering the return strand incorporating a belt scraper

The fixed portion of the guard should comply with 4.5.2.

4.6 Total enclosure of pulley systems particularly for take-up gear

4.6.1 Hood fastened to the fixed part of the take-up pulley guide

4.6.2 [Guarding of a complete gravity take-up by .a framework with sheet or wire mesh
In the dketch, the following points are dealt with\:
a) Lesh protection preventing the insertion of the hand;
b) fake-up pulley guide;
c) $weeping clearance C of 225.mm, or a lockable access door;

d) puide for the take-up‘weight;

e) tfake-up weight travel limiter.

Closed
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4.6.3 Protection of bend pulleys

Bend pulleys can be protected either by separate sheet metal guards (as in 4.1.2) or by total enclosure.

4.6.4 Distance from other edges of enclosure to pulley axes

If the ends of the guards do not extend up to the belt (as in the sketch of 4.6.2), then the distance between the outer edges of
the enclosure and the pulley axes should not be less than the values of e given in table 1.
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5 GUARDS HOR BEND PULLEYS AND'BEND IDLERS

When the nip points at bend pulleys-and bend idlers are not shielded by a common enclosing guard, they should be glarded
individually. Op reversible conveyors,"adequate protection is given as illustrated by examples 5.1, 5.2 and 5.3.

5.1 Guard (fifted with end-plates) round the pulley or idler across its total length

This, over a pagsageway., also serves to guard against contact.

—

/_—'

5.2 Guard with end plates, made of perforated sheet or wire mesh round the pulley or idler along its total length
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5.3 Adjustable guard over the whole length of the pulley or idler which can be easily adapted to different angles of
deflection

On no

54 S
Tubes

n-reversible conveyors, the required protection may be ensured by the following devices :

blid element of rolled or extruded section of suitable shape over the total length of the pulley or idléx

for adjustable bend pulleys or idlers as the angle will vary in operation.

/
=

should only be used when no other form of guard is suitable and the nip is not normally accessible. They can be used

5.5 Sitrip guard, mounted between end plates which cover the gap between-the back of the strip and the intake to the nip

point

e
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It can plso be used as a scraper.
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blicating the devices shown in 5.4 and 5:5,'they become suitable for reversible conveyors.

ARDING SETS OF IDLERS AT.CONVEX BENDS

sets of bend idlers, owing/to~the nature of the conveyor design, are not equipped with an overall gu
be guarded by one of the.fotfowing methods.

illing in the open space-between the idlers

ard should be mouhted in front of the first idler at which a deflection begins, and should be sufficiently

ard, nip points

rigid especially

edges. The gap between any guard and an idler must not exceed 5 mm (this method is not applicaljle to troughed

~ b mm
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6.2 Protection by side covers

The guards should extend beyond the first and last idlers of the bend.
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7 EXAMPLES$ OF COMPLETELY ENCLOSING GUARDS

7.1 Example ¢f guard for head pulley with snub pulley, either completely enclosed or with cleaning access

Opening

X determined by ;?/\ o oo
product conveyed {
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=

Head chute

In this example, the /
head chute also serves —

as protective cover

for the snub puliey.
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Enclosed top cover Cover with opening
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7.2 Guarding a tripper carriage

Opening

X determined by
product conveyed

_ Expanded metal or

wire mesh cover

— -

= : : : ; . ,
_____ [ ] [
Expanded metal or J—L

wire mesh cover

I P iy

7.3 Full enclosure at the tail end of a belt convéyor

Protgction bars

Lower guards ———————m=

+

Wi

1
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7.4 Example of guard for gravity take-up system with shock absorbers

- Tension weight

[ T
i — T R
- —
Ladder with
lo L al
baetguard
s :
'n POl Il 2 (A — h
~N K - 1 s
PHCH §
bd —1 - -
- - M
4 ] i s
i =N
'
A o
%w

Lockaple door
or renjovable grating
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LShock absorber

:g‘ Adjustable transom

(if access is possible)

500 mm min

T

|
|—-—— Mesh enclosure
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