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Continuous mechanical handling equipment — Safety code for conveyors and elevators with chain-elements —
Examples for guarding of nip points

Engins de anutention continue — Code de sécurité des appareils a chafnes — Exemples de protection des points d’engrénement

Technical| Report 5046 was drawn up by Technical Committee ISO/TC 101, Continuous mechanical handling equipment, and
approved |by the majority of its members. The reasons which led to the publication of this*document in the| form of a
Technical|Report are the following :

The aim bf this Technical Report is to give examples for the guarding of nip points\between the chains and the sprocket
wheels or|caterpillar drives for all conveyors and elevators using chains as transporting elements.

This Technical Report incorporates sketches which show in principle how~sufficient safety can be achieved, without
excluding| other methods which give the same safety factor. As this is a subject that cannot be considered as suitable for an
Internatidnal Standard, it was decided to publish the document as a Technical Report.

1 SCOPE AND FIELD OF APPLICATION

This Technical \Report describes different safety devices at nip points for conveyors and elevators with chain-¢lements. It
suppleménts the various International Standards dealing with safety of continuous mechanical handling equipment

2 REFERENCE

I1SO 1819, Continuous mechanical handling equipment — Safety code — General rules.)

1) At present at the stage of draft. (Revision of ISO/R 1819-1970.)
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3 NIP POINTS ON CHAIN CONVEYORS

There is a risk of accidents occurring where chains run on to sprocket wheels or guide wheels.

3.1 When the chains run round sprockets.

3.2 When the chain is supported by a sprocket.

3.3 When a ghoe above the chain-precludes any possibility of the chain lifting.

=~ points to be protected
——{"== direction of travel
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4 BASIC TYPES OF PROTECTING DEVICES

4.1 General requirements

4.1.1 Guards must be shaped in such a way that they do not impede the functioning of the equipment.

They must cover the dangerous areas completely but should not be larger than necessary, so that the state of maintenance
and wear may be seen.

4.1.2 For chain wheels, a plate or a filling block just covering the nip is unsatisfactory, as a shear trap between each tooth
and thelguard is introduced.

4.1.3 [Guards on sprockets with spokes or openings on the ‘disks must be shaped in such a way that no she¢ar points are
introdyced :

a) by fully covering the wheels;

b)| by timiting the guards up to the root radius of the full part of the sprocket where no shear points ¢an arise from
the cprnrkpf nppningc



https://standardsiso.com/api/?name=93dbdb495f59798f7fd011308017e6b5

ISO/TR 5046-1977 (E)

4.2 Examples of protecting devices
Guarding of nip points may be achieved by means of the following devices :

4.2.1 Structural protection

Enclosure of the sprocket wheels with the nip points by the machine casing, or under the floor.

42.2 Guards

4221 Guarfds extending between the chains up to the root‘radius of the sprocket wheel, with an extension of 3t least
50 mm perpendicular to the chain at the entry side.

50 mm

4.2.2.2 Guarding of both sides of the nip points by covers between the strands of chain. If the distance a between the|covers

is greater thah 20 mm, the guard should be of a suitable length, or the opening between the sheets filled in (2) to grevent
access to the Tip points.
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4.2.2.3 A filler block filling the space between the chains and shaped to cover the teeth to the root.

4.2.24 A guard outside and above the chain. In the working area an_additional internal piece C prevents acgess to the nip
points.

4.2.2.5 A filler'block as illustrated may be used with smooth pulleys or grooved pulleys as shown.
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4.2.3 Enclosing guards

4.2.3.1 Enclosing guards of solid material or mesh for horizontal runs of conveyors.

If there are no guards between the chains as shown in A, the distance e should not be less than 850 mm. If there are guards
between the chains as shown in B the covered length must be such as to prevent access to the nip points.

The height of the guard above the chain depends to a great extent on the construction of the conveyor. Relevant information
is to be found in clause 5.

A B
_d'h
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4.23.2 Gualds for vertical runs of conveyors can be made of solid material.or mesh. The guard should prevent accesf to the
nip points. The nip points must not be accessible through loading openings:

If the distande ¢ from the upper edge of the opening to the nip point is-léss than 8560 mm, the nip pcint is to be made[safe by
internal guards.

Q 05000039058
SIS

4.23.2.1 Guards which prevent access to the nip points from outside. If the guard does not extend 850 mm from [the nip
point, the nip|poift should be guarded separately.
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423.2.2 If access gates are fitted in the guards, additional guards must be provided to fence any accessible nip point.

4.2.4 |Enclosed casings

When hip points are inside an enclosed casing they must not be accessibledhrough the feeding, unloading or coftrol openings.
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4.2.6 Guarding by the bottom plate (flat or troughed) of drag-link, push-plate or flight conveyors

When the chains are connected with flights and the surfaces under them solidly lined, the plate as shown in A provides the
inner guard for the nip point at the delivery end. The shear point between the teeth and the plate should not be accessible.
With deep troughs as shown in B and C, the lateral metal plates should be taken up to the chain.

At the loading point, the nip point is located at the underside of the conveyer; hence the plate must be extended to guard

it as shown by

D.

It is necessary to provide for external protection of the nip point. This guard may enclose the chain as shown in B, or end

immediately b

elow it as shown in C.
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5 EXAMPLES OF GUARDS

5.1 Raised lipk or offset roller chain conveyors

Nip points of

5.1.1 Fixed
should not be

hese chain conveyors can be guarded by any of the following methods :

nd sliding.bearings, so shaped that the space between the upper strand and lower strand of the chain is fi
possibleto insert a finger between the bearing support and the chain (G).

Ensure that nd

tooth may cause a shear point between the bearing support and the sprocket wheels in the tensioning ar

led. It

ba (H).
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5.1.2 Guarding both sides of the nip point by means of covers between the chain strands (see 4.2.2.2). In the case of sliding
bearings, this plate must move with the bearing.

5.1.3 Enclosing of the sprocket wheel in a channel which covers both sides of the sprocket wheel. The chain must pass close
to the walls of the channel (< 10 mm) so that finger traps are avoided. The gap f between chain and the end-plate must be at
least 120 mm,

Where the guard consists of a single metal sheet, further protéction may be provided inside, as in 4.2.2.4.

2120 mm

o) ‘O O,

\{:J

I" 1

e o

[P

A% /\’)

--;;r——nTL—»(,’V
Zde W

5.1.4 |Enclosing the sprockets in a hood, with a clearance of at least 30 mm above the chain; see 4.2.3.1. (I certain cases,
this gdard may be so designed to enable it to be used to stop the load.)

5.1.5 | Chain supporting track extended over the nip point, the end being bell-mouthed or flared. The expoged teeth must
also b¢ guarded.

5.1.6 When multi-chain (two or more) conveyors have close-pitched carrying rods, rollers, slats or wire mesh, these
automatically provide internal guarding if they prevent access to the nip points.?) If this is not the case, the methods shown
in 5.1.1 to0 5.1.5 can be used.

1) Guidance regarding dimensions can be taken from CIS 110 (Centre International de Sécurité).
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5.2 Draglink

conveyors

5.2.1 Single-strand drag-link chains above floor level

5.2.1.1 Guarding of the nip points of a conveyor mounted above the floor level by the supporting trestle (for example,
transport of tree-trunks). If access between the chain strands and the trestle is possible (for example if 5 < 200 mm and
a > 50 mm), an additional guard will be required.

5.2.1.2 Filler|

5.2.1.3 Guar

5.2.1.4 Encldgsing hoods with intermediate plate between the chain strands as shown in 4.2.3.1. There should be a mir
D mm between the top of the chains and the hoed. To avoid the danger of shear traps between the flights and

clearance of 5
fixed parts, gu

Section A-A
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blocks at the nip points (see 4.2.2.3).

s at the nip points (see 4.2.2.2).

hrds as referred to in 5.2.1.1 to 5.2.1.3 should.preferably be fitted.

5.2.2 Double-chain conveyors with push-plates

5.2.21 Guar
of the chain
required.

s on the outside that preventaccess. The glide way should be extended laterally and upwards to the low
0 as to cover the nip_points (see 4.2.6). With adjustable solid sprocket wheels, adjustable filler blo
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5.2.3 Under-floor drag-link conveyors

5.2.3.1 Completely cover all driving or deflecting parts of chains below the floor except the gap for the drag-links.

10
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5.23.2 A guard that encloses the end sprocket and jockey sprocket except the gap for the passage of the drag-

links.

5.23.3 Load-deflecting points of under-floor conveyors should be guarded as in 5.2.3.2.

5.23.4 Hoods over the whole drive. Chains operating round perpendicular shafts arranged above floor level.
of the|plant lies below floor level.

/%____

; 7

5.2.3.% Run of the load-pushing chain above ftoor level fitted with channel or angle track which acts as a g
channgl or angle sides extending past the nip‘point. The other components are situated below floor level.

The lower part

uard with the

5.2.3.6 Rollers between two chains guarded as in 5.2.3.5. The guiding track can run above or just below floor level. The
track way is gapped to accept the sprockets. The glide way is gapped twice and lies directly under the chain. The guiding

profile can run above or below floor level.

1
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e o
9.9 OCraper conveyonrn

5.3.1 Protection by the bottom plate (flat or troughed) as in 4.2.6 for scrapers with handling on the upper strand.

5.3.2 In addifion to the lateral protection shown in 5.3.1 and 4.2.6, guards for the inner strands ‘of chain are necessary for

equipment with three or more chains, these guards being placed on the bottom plate when, the latter is lower than the nip
point.

5.3.3 General|protection of the nip points‘\when handling is on the lower strand. The distance d in relation to the intake
edge should beat least 120 mm, and the distance e at least 850 mm.

e

(’ ™ _:T‘i;

5.3.4 Guards for the return points on scraper conveyors with return around a vertical axis (e = 850 mm).

e -

12


https://standardsiso.com/api/?name=93dbdb495f59798f7fd011308017e6b5

ISO/TR 5046-1977 (E)

5.3.6b Protection of the nip points as in 4.2.2 for scraper conveyors for excavation.

54 “En masse’’ conveyors

5.4.1 The whole conveyor is installed in a closed case with fixed protection, the nip points being inaccessible through the
intakes, the outlets or other openings. :

5.4.2 Guided deflection in the receiving curves of steep scraper conveyors, with the openings egaibpad with prgrective grills.

5.5 Slat and apron conveyors
5.56.1 Conveyors with horizontal.axes of rotation

5.5.1.1| Careful design of/the éxisting lateral guard of the conveyor at the turn point, and protection of the nip points from
the insile by means of tlie\conveying slats.

13
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5.5.1.2 External protection of the whole of the deflection area, including the track rollers.

5.5.1.3 Prote
any attached moving parts.

ctive hoods with a length e of 860 mm and an upper clearance a of at least 120 mm,ip’relation to the ch

5.5.14 Prote
consequence d

no gaps betwegn each other; then the protection plate can rest on them directly.

pin, or

Ction of the upperDmoving parts by a full casing which ensures unhindered clearance for the slats in
f the polygonalysection of the sprockets. If the individual slats in the horizontal plane on the output sid

e have

N N\ A\ ¢ J

QY

14
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55.1.5 Protection of the nip points by filling in the openings in the sides of the structure and attaching guards to the
take-up device, with protection of the nip points from above by the slats. The protection should extend at least a distance
e = 850 mm from the nip points.

L X\

55.2 (onveyors with vertical axis of rotation

5.6.2.1| Location of the drive, normally a drive chain, under the moving plates, when the latter prevent acces§ from above,
togethef with the existing lateral protection of the conveyor.

i —

I\
7 77 =

5.5.2.2| Protection of the drive.wheels when the drive is at a corner to prevent access under the moving plate§ which them-
selves cpnstitute guards.

15
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5.5.2.3 Total enclosure of the sprocket under the moving plates.

e

| ——

5524 Protictive hoods over the return point (with simultaneous protection of the crush points between slafs), [with a
length e > 850 mm,
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5.6 Overhead chain conveyors

5.6.1 Protection of the exposed toothed segment inwards and upwards from below, in accordance with 4.2.2.1.

5.6.2 Protec

16
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5.6.3 Drive units completely protected underneath and at the sides.

These guards may be of transparent or mesh material, to permit observation.

5.6.4 Protection of the track curves preventing access to the nip @gints. A cover in front of the first roller [protects the
intake.

.
oy
/)

v

Section A-B Vo

5.6.5 Deflection pulley$at work stations completely enclosed, except for the path of the swing trays.

17
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5.7 Eievators and steepiy inciined chain conveyors
5.7.1 Double chain conveyors with flights

5.7.1.1 Guarding the exposed part between the chains, as in 4.2.2.2,

5.7.1.2 Complete enclosure of the outside of the conveyor, with the gravity feed“and discharges putting the nip poipts out
of reach (see 4.2.3.2).

~
~
rd ~

~
S Discharge chute
~N
~ ~ .\/-
~
\ E\,

/

/

[/

Feed point

5.7.2 Sack efevators

5.7.2.1 a) Quter protection which is complete or prevents access.

b) Inside, the nip\points are protected by the trough plate (see 4.2.6).

18
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5.7.22 Complete enclosure of a head discharge point against access, combined with a discharge chute.

5.7.3 Bale elevators

5.7.3.1| Protection of the nip points by means of the lateral parts of sthé bottom plates, as in 4.2.6 for

double-chain
convey@rs.

5.7.3.2| Filler blocks between chains for single strand conveyors.When conveying products in the form of

stems (for example straw), the teeth are not enclosed (as in 4.2:2.3), because there is a danger of jamming
ensuing

ong fibres or
with damage

5.7.4 Yling elevators

5.7.4.1 | Protection of the nip{points between the chain strands in accordance with 4.2.2.1,4.2.2.2 and 4.2.2.3.

5.8 Stacking and storage elevators

(For example warp beam stackers, printing cylinder and roller stackers, carpet stackers.)
5.8.1 Protection of the nip points as in 4.2.2.1 to 4.2.2.3 for open supports.

5.8.2 Complete covering of the outer parts of the supports, particularly where persons have access.

19
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